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Pr*t«reln«   coropoaltion,  Xewhxi,   111; 

toliiUon,   PtiBUia«Bwrea<i,  111 
Pn-taing    machinery,     Foctalnemotwau. 

813 
Prlntins  pre**ei.  FonUliwmore&u,  8111 
Pmjccliln,  nilT«rO,  3M 
Pn)|H>]|lne.    Drukr,    113;    Hedlard,  311; 

Navliitrjtli.    1ST;     MlUa,  19^;    Bw>dl. 

914;  KUTena,  ZSd;  TboUM,  108 1   on 

canal),  UXv,  is? 
Fumplna,  Koberla.  903 
Punching  and  riretli'g,  Scolt,  104 
Ball*.  hard<-nlni{.  UorToy.  «0' 
Rctorli,  Perkln*,  8tT;  Swat  brick,  417 
Rlrclliig  and  piitnctiinr.  tScoit.  IM 
Kotaiory     enflne*,      Uaclnloalt,     887  ( 

Haadilay.  »1^:  Naplrr,  Md 
Kotaiory  «alT««,  Cmik,  'iVJ 
SaUna  cninpoaDdi,  CUui«cn.  487 
Bblpballdlnc,    Draka,   113;    BeoU,  IBl) 

WUw,  808 
BblfM*  boata,  Lacoo,  118 
8leainera,  De  Herjur,  igo;  DputI,  184 
8ni<iliy  cMmiM***,  llupra,  308 
ttaiclilni:  Icad.'PailimoB.  4i8 
yoap  maniifo«tnrr,  Thomna,  4118 
Bolulluii  fur  prrrenlng,  PonlaliiCBioraaa, 

111 
8pr1nf«,  flpeni^cr.  315 
Blearing  appnralut.  Smllh,  t!87 
8lo«ca  anil  Duet,  Bftinkea,  304 
Tetciraph,  alaario,  UlfliUio,  314 1  Smllb 

8(7 
Tllaa.     BntaUII.    >37:     PIddlag.     Z88t 

Woodworth,  MT  t  Worktnan,  US 
Tubca,  Iron,  Kenrtck,  111 
TiimlvbiM,  Jiit>n»(in,  31ft 
Tiiyem,  fttcnaon,  U8 
Vaire*.  rouiory.  Cook,  887 
Vfutllating,  Htnidvfwm,  1(4 
Wai'rjifniif  hflH*.  Workman,  118 
WliccI*.  PlildlDK,  «M 
Wi'oJ  perparl^c.  Tarhet,  131 
Zinc  coating,  anrcatircet,  «6I 


I 


IVVBTi. 


PaUoH   (Pnfllih',   monlMy  IliU,  4^.  fW, 

VJO,  Ira,  JiHi.  :«»,  Jf*'.  .I2t>,  ?M,  -MK).  -US 

fftUiwa  on  UJihlho'iM   Wwcr,  Ucruxtda, 

W 
ruitnwra,  p«t-  MHlllny.  -12^ 
ftvl's  fit.)  ]iR)po»d  (tKuratlirn,  PdiroM 

OU.;44 
Pivtnd  of  tomu,  Taylor  on,  7M 
Parnc**  pit.  rfntccaitng  |>ncM«.  .1l> 
PndU.  Swpbrna'i  prvpeUltif,  J4u 
lVBr«M.  on  riMdrallon  of  St.  Paul'a  ralbc. 

Oral.  144 
Peter.  o«  nMUDurgy,  a? 
Pvrhtna'a  pal.  hiillow  catUnga,  317 
PrraaDMil  wm)r  of  railK'ayt,  Adama  on  77 ; 
fi«non  on,  333  i   I>e  BcrKti«*a  pal,  }Hti 
DntUI'a  pal.  IR4,  llrulT'a  pat.  -t'}? 
Pwtirtaa  foaiM),  Neabit  oo   reT.j  :rj'a 
Petttluad  baibour  awing  brtdge.  Tif 
Pbl^adelpbla  iry  dock  anti  rtflway,  997 
PlilUlpa,  oo  e?oUiilon  of  ku,SS4 
Phlloaophy  and  lairoaoay,  L«rdii«r  (r«v.; 

Pblluaapblcal  |jialfitB)«nU,   Olatabef    on, 

17- 
Phoaphorua,  WIImb  on  nuofkcmra,  IM 
Pbatocnpbf  la  Btwanlaflcml  t*liaBom». 

■»,  100 
Plialogn|>b7,  Thorolbnlte'atiildQ  (nr.) 

oa 

PliBlo«tapblc»l  IttatrafacalSi  Otalahct  od, 

IBl 
Plljrilnl  powcrai  coorerUUIItir  oi,  Roiiktoc 

Oo,S4f>,4l~(  Clatk  on.362 
PictdTMln  NallosalOaltrry,  4Ih 
nddliig'a  pat.  artlSdal  ftiel,  Sl.l  i    pat.or. 

oamcntat  Ltltka.  '■iHi^i   pat.  nlirtla  aud 

cam  a  re*.  ^4 
Pllbrow'a  natrf  waalc  pr»T«nlM,  [K 
Pik  fouaJaUoDi,  Suidcra  on,  U7 
PI|MM  and  cfttUais,  DuiulonaUl'a  pot.  &4 1 

Ganlli«t'*  |Ml.  208:  PtrkLna' pat.  &t7 
PItton  paclclag,  Cricknar'a  pat.  44 
PluiklDf,    (ll«iccn&J,  An&ao'a  pat.    317; 

Whllc'a  pal.  31)S 
Plain,  wrcB|t1ii->rDU,  lUmgth  mf,  147 
PofltfT  of  Uo;h)c  *rt.  Uutboit  on,  (O 
Pblm,  on  itraugbt  at  wa^iia  wllti  t>mlu, 

KH 
Poljrcbrainr  In  Orvcb  arcbilrcturr,  >,  43 
Folycbroraalk  Iruowork.  41 
Poole  {B.)  oil  rallnay  ecnnotn?,  1J9.  \9r) 
Poula  (ti.  A.}  uo  iSl.  S«palotirc'a  cliorcb, 

Ncrtlianipion,  123 
Porreetain  and  potlary.  Amoiu  on,  "Si 
Portable  Unibit  nachlna,  Luug'a,  217 
Porter'a  pal.  ascbor.  27? 
Portland  etmrnt,  Whlt«  on,  IK 
PoaUoffica,  L«cda,  »VJ 
Pottery  aiirl  |i<i(xf  lain,  AniHU  OD,  339 
Poorry.  Badfc'a  pal.  144 
Poarta  [Earl)  mODaaitnt,  140 
Pmrrrlug compoal Hon ,  Nawton'l  pal.  lU 
PrMvrvlajraoluUoa,  Fo(italii«mor««it*auat. 

Ill 
Praatlrig  and  printing  nachlniry,  Fiiotaln- 

mofcan'*  pot.  3l'J 
Price,  an  renlllatlau  and  ItgbKng  of  11. 

of  ParUBmenl,.^e0.  .-i;-i 
Printwaa'a  tlinlra,  iW 
PHiillog   prcaaea,    Puatala«iiigr««u'i  hL 

PrafigHtaDal  education,  14 

PragraMloa  la  arcblleolura  and  art,  SB2 

Pr«j«ctil«a— Buchanan  am,  U6 1  Chmicy 
(mr.]t»i  Palrbalni  OD^  aai  I  OlITaKl'* 
IMt.  a»|  ScoAra  (rev.)  8» 

Fropilttr,  DOOWiBiif ,  451 

Propellefi  cyllndrlcM  dniait  4'H 

Proprllior— DraliB*a  paU  ll3i  Uedlard'a 
pal.  314 1  MadnUiab'a  pat.  2.17:  MUta'a 
pat.  tU|  Kc«d'a  pal.  Sl4i  llioniaa'a 
pat.  ISA  i  -on  i-aaali,  Laka'a  paL  3^7 

PwglD  (W.)  memoir  o(,  *V> 

Paoip,  Jet,  Thftmaon  on,  ."IS? 

PUDtDg  miLclilnc,  Rukcrt'a  mt.  304 

PuBCBlnK  and  rlvpUnjc,  SniU'a  paL  1B4 

PaliieT  pro)>o(cd  brlilvr,  491 

Punalana,  CUgfl  "Oi  ^ 

Prrotnctcr.  DanlelJ't.  210)  Wedjwovd'a, 
noi  UUaoii'i,  :2Ili  air,  310 

Halllojt  or  nrtUati  Muaeun.  41 
Ball  BDd  tram  roadr.  BrufTa  pat.  137 
Halla  ani)  ilrcpera,  Saiton  oa,  ii!3 
Ralla,  bardenliiK  ui,  GrrToy'*  pat.  Sfi? 
Hallway— Great    Waaiero,    ;'ilU;    Loodoo 
aud  Norlti-WeaterR  140 1  SoaLb.WaatatB 

Ballwa*— Norway SWtI>«narka«lt,  W8| 
SwJa»«(  Tyrbcyan.  aW;  Italy  BM, 
4Hj  HoUand  379t  BMwa.Sn.  XSt 
TnnaaK,  M3;  Spain  WT;  India  S») 
Auattti  379t  Panama  1I9|  Cape  Town 
4»[  8rnrla4d^  Flandera 49) i  Esypt483 
lUltway  anil  dock*,  PhlladelpMi,  ff.l7 
BAlIwayaccldeiii*,  llulib  on,  l>'>9.  IG^ 
Railway  ailM,  Thornnyrrflft  oii,  "yj 
Eallway  rarrlacca,  Hodfc'a  pAU  SU4)  Pfd- 

ilLn«'apat..-UI4 
Railway  conatnicUan,  Hodge'anat,  8M 
Kailway  eooosmy,  PmH  oo,  liv,  IW 


I  RallwiT  ciiBlneB  and  carriaafi,  Baattto't 
I     pat.  m 

lUn«ay)olotcbalr,  tt 

R«llirBv   loaclilnery.    BcaiUe'a    pat.    tM; 

DiulTa  imU  4t7 
Railway  macbloery,  Clark  on  (r«f ,)  92, 409 
Rallwaya*  pennaneiil  way.  Adaina  oo,  77  i 

Barton  oo,  3A.1 ;    Ife  Berguc'a  pat.  193  ) 

D<iuU*a  pal.  1(14 
Railway  auaprnalofi. bridge,  N'liftara,  SK 
KaJliray  trnlnt,  irscdoo  of,   AID)  plan    for 

fur  proirctlDK  (rer.i  ^>J 
Railway  tralFll^.  18S0-5l,i79 
Hallway  wheclaaud  abalta.Oartllncr'l  pat. 

Hanltloe,  on  eipanilon  of  ateant,  191,  MS, 
417  1  oo  proc«u  tor  roultng  air,  X»  ;  on 
t«l«CTaph  belwtea  Eaaland  and  Irtlaad, 
339 
Rapliael,  villa  or,  Eaton  on,  Z7.1 
iUwUDaoii.  oil  dralaage  of  towna,  429 
R«d|p«ve  on  dealgo  at  areat  EiblUUoo, 

Hit 
Radnian,  on  alloTlal  formallafla.  SH 
Heed'a  pat.  lerew-propelJefa.  114 
fUflMUwa.  aillftdal,  Hrakethoo.  304,  307 
Ueflecion.  co ml) I  nation,  'J&7 
B«rraellao.  Drew  oa,  SIS 
Rcfulator  for  waUr-wlire[*.  Finley'a  173 
Belli,   on  vealllatloo  of  Mouaea  ui  Parlia- 
ment, 2K! 
Reiidel'a  (Mr  )  ron*«rMilon»,  VJV 
Rennl*.  on  Natfactlaoda   Uod    lucloaur*. 

asi 

Renotc,  on  theory  and  ronnaUoo  of  bar- 

boun  [rer.;  lliV 
Report    (ff   cominlltae    oo   ventilation   of 

Rouaci  of  Parllaraent.  'JVi.  XSI.  tAH 
Report  of  cooimlatLtiMri  ou  ciial.inlci*  ca. 

plOfloii*,  293 
Report  of  comtnlaalonara  oa  Great  Cablbl- 

tloncrer.)  'iJA 
Repwrt  on  (Iraleti  at  tbe  Grwat  Eablbltton. 

.-US 
Report,  meleoiologlcal  quarterly,  1I& 
Report    on    metrupoDtau    water    aupply 

<Creay)  31 
Report  oD  nkToacopIc  objecla  lu  walcr,  4'>4 
Report  OB  avpply  of  water  to  Swaoaea, 

aoott,U7 
Rea<TV0lr.  Bilberry.  L«aUe  on  baraUng  of 

ll>t 
Reaervoira,  calculation  for  emptying,  HO 
Beaareolnt    Ifancbeater    waterworka,   71, 

143.  140 
BrBlata-nce  of  Ir^na  to  traction,  390 
RetorU,  Swarbrlck'o  pal.  4:27 
RetorU,  cait  raeial,  I>rklna'a  paCW 
ReloitJ.  lire  Mcb,  CtlA  oo,  336 
Rarixwa  or  Boosi  — 

AxctUloctur*  aud  art,  procnea  In;  Sed- 

dOB,  IM 

Archll«olttre,   Qoihic,    detail* ;   Calltna, 

M 
Architecture,  rural,  Gray  {  40S 
ArlLlleor'a  work,  atudeni'*   fuldo;  Oar- 

bett,  -i^i 
Batbi    and    WUhbaUM,   llaleraent    of: 

Baly,  406 
BrUcM.  aupplaoiant  to  llMor?  aod  prae- 

Uea  ofi  Clarke.  9M 
BrlUah  Jouraal.  n 
Cbauau  deGalllon:  Dcillln,  IDO 
Cblmney*,  treadle  on:  Ikkitein.  388 
Diauoual  table*;  aeiuurial],  SO 
Oackl.Amerlean;  Stuarl,  3M,  321 
£Ieotro-metallutgy,  Ivciuro   on}    Amee, 

99 
EmWnktof  laoda from  Ibe tea ;  WInfna, 

lai 

EiDbaaknunta  and  cutUriig*,    table*  of, 

Henderaonj  lit; 
En$\r*nr  and   coairaolor**  p^oket^book 

for  ie&9-S.  i1& 
£Kh!ljlllon  bult(tlnK.plat)i,du.;  Dowaea 

aud  Cowper,  J'JA 
GxUlblUon    lar^al;    report   of  COmBila. 

alonrrt^SUj  rrpurlof  Juriea,  974 
Flgurv  drawiiir.  art  ali  Wrlgatl,  91 
Plr«ariBi. obaMriktlona  ixni  Cbeaaej,  99i 

Scotnini,  S9 
Ooofrapky,  mathomatkal  i  Hughea,  97fi 
Qmfraplileal  tclanco,  manual  of.  150 
Oeonator  for  aebooU  and  warkmen,  92ft 
Outdaoakar*!  laanoal  I   Analcd,  93(i 
Ooano,  ftnrrlan  t  Netblt,  -fli 
Unrbovnof  tbo  VHlI^'d  Klnsdom—Bul- 

fB(t,2H 
Borbovra,    theory    and    formation    ol; 

Rennix,  IBO 
Ilydraullv  englnwring;  Dwyer,  38t 
lljdratille  tnble**,  8aar4more.  .14 
LancaatcT,    wllh    Morvcaoibo   bay;    W. 

Untuo.  SS3 
Lllbograpber,  practl«al  ;  HnaoB,  <7S 
Macbliiery  of  the  lUtb  eanbiry ;  Ilainp- 

aey,  09.  190 
UapolKaglaod;  Raynolda,  lOO 
Ueehanlea,  kat    lo  oaL-rcltea  on ;  Tale, 

M 
M«llMi«mi   bmrotooMoU;    Blackburn, 

9M 


Monantentf  and  tomba;  Clarkaon,  114 
h'aiiirat    |i|iilaMi|iliy    and     attronomy ; 

Lardnpr,  StiA 
Kaval  arcbliectura;    Lord  B.  UoaUfn. 

1041  Arman,  317 
Kecatlio  ilco.  theotr  of;  Amun,  117, 

On>wnln)u  Bl 
Ohiere,  tba;  Lceda,  II& 
Pbotofraphy,  ipildo   to;  Tkomlhwalte, 

9-1 
PreJ»cllte   weapont   of    war;    Cheanay, 

»0i  Hcolllfm,  m 
Railway  marblnery  ;  Clark,  99,  4lfl 
BailwBT    train*,     plan    for    prolecllng; 

Warbler,  409 
Bonw  In  tiw  t9(h  cenlury:  £aUm,  271 
Rome,  alx  rlewaof  antlquiUo*;  TliikUrr 

3H» 
Srhool  of  Bilnea,  inauGoraJ  lecture*,  fSS 
Acliool*  and  •choolbuuaea ;  Clarke,  101 
EUldft-rule;  EllloU.  lOU 
So«l  Id  nalnre.  Dented  |  L.  aud  J.  B. 

Uomar,  IB? 
fttoan,  peaoUeal  aarutnatori    Templn- 

ton.  ftM 
Taelb  af  whacU,  new  tlieory  i  Aanc,  fH7 
TuralMf.  eeecntrk;  an  Aioalvur 
TIrtor'a  (Sl.;>  ehatKh,  XanlMi  fickoUaa, 

190 

Rlchardion'i  railway  Joint  cbair,  H 
Klohmoiid  draliikp,  Daiialdaon  on,  IM 
Kldgway'e  pat.  china  and  itaaa  ornament- 

I  nit.  3!U 
Rllle,  Buchanan  on,  IM)  Chesiwy  on,  99} 

Palrhalrn  on,  .SSI 
Rigging.  UaclDtoib'sp4C.  237 
Ritchie,  on  uae  of  meUla  by  ihe  anclenla, 

■ilS 
RlretlDgand  nanchlnft,  Scott'*  pat.  194 
Itotierta'  pal,  nyclraullc  macbluery,  'X'i 
Rocbealer  bridge,  79 
Roe,  an  form  ami  ■!■«  of  aewert,  41 ' 
Bolllog  and  prvaalng macblnery,  Kontnlne. 

atoreau'a  paU  iVi 
Rome,  ancient,  Eaton,  273 
Rom*  la  19th  century  (rev.^  Eaton,  371 
Home)   alx   rlewa  of  autlqultlea,  Tlokler 

rer.;.  Sh9 
Kumau  rorum,  Burgcai  01^  351 1    Ijuava- 

tloni  at,  400 
RoLatury  englBn,   Hadntoab't  pal.  337i 

UaadaUy'apat.SiBt  NapleHa  pat.  :.1I(S 
Routiify  valrea,  Cook'a  pal.  W7 
Houen  cathedral.  H'J 
Kuiiiid  t'tiutch,  Nurlliamplon,  138 
Royal  Academy  nblblllon,  192 
Royal  toinlia  to  WcebnlnaUr  Abbry,   103, 

129,  ISW 
Rural  archltet-tiire.  Gray  (rev.)  408 
Kuaaell.  on  marine  ballen.  Ill' 
KoMla,  raU'vayi  In,  ;t9^ 
Rye.  awloK  bridge  al,  Uay  on,  Ito 

Sell*,  ktontofti  on  (rv*.1  184 

Ht.  Aaapb'a  cathedral,  4:a 

St.  Columba  college,  Dablln,  S81 

St.  Uelen'a  chun-b,   ?addlnglna,  341 

St.  Luke'a  cborcb,  Cbetaea,  ',7l> 

St.    Hcpulcbre**    cburcb,    Northampton, 

Poole  OD.  1:0 
81.  Pault,  propoaed  decoraUon.  244 
St.  Peter'*.  Rome,  Eatau  on,  271 
Saline  and  mcUUlc  cumpouoda,  CLauaaen'i 

paL  427 
Sainuel'a   coDtlauoua  upanilon    cnylue, 

Sandrra.  on  pile  fouadatlgni,  37 
bang,  on  teeth  of  wbeela  (rev.)  SW 
Sunfiary  UsptawmetiU  lutowni,CleBK  00, 

% 
Sawley  abbee  ezcavatlona,  3(tl 
flaundera  '.w.)  ntUlognc  of  wooda,  307 
Saundera  \J.)  un  aafely  barbonra,  SuG 
Sarage   J.)  death  o(  226 
Mchlele'i  pal.  ta»tlre  power,  816 
Scblnkel  and  Cologne  cathtdral.  IS7 
School  architecture,  Clark  (ter.)  Ibl 
School  of  deilgn. 324 
Scbeol  of  mlaei,  ZOO,  TO 
Scbool,  Foicarlli,  Katei.  K^l  -,  Prccna«OD'B 

Wandawortb,   'iZ'2 -.     litdniore   Knd,   4) 

U'ealeyanuunnal.  Wrttmlnatcr,  ];  l»o- 

ee*an ,  Dear  itrlilot.  .1C1 
School*,  inliilng,  VIKI,  'Xa 
5cbocImiilre*iei  training  inaUtutlon,  near 

Bridol,  J'il 
ScolTerti  on  prcjecUle  weapona  (ree.)  SS 
SiMlt  C  M  .1  on  water  aupply  In  towoa,  337 
Kcott'a  \ii.i  pal.   cnaala  and  eaeacia,  IM 
Scolt'a  (M.)   pat.  puiKhlrig  aod  ilreLlugj 

IM 
Screw. propeltara,  Beed'a  pal.  114 
Screw  propulaloD,  Robena'a  pal,  384 
Scddoa,  on  Bayenx  cathedral,  Bft 
Scdiloo,  00  churche*  of  Normandy,  81 
SedOoo,  on  pmgre**  Id  archi lecture  (rev.) 

4(M 
Sepulchral  monument,  Wilson  rm  decora. 

Hon.  :i9i  Claikiiin  oo   ^revO  lf>4i   Wot- 

iniuBler  atibey.  103,  UK,  19d,  Kdward  11. 

Olguccalcr,   [37 


Servian  railway.  40 

Severn  rtTer.  li^> 

Scnera  aud  dialtia,  Rawllnaok  Wl(  439 

Sewera  and  mains,  alacs  of,  t$^ 

Sewcra  oommlaaloa,  107,  2.19 

Scwsra  Utd  ptpct.  Oundoaakt^  pal.  S4 

Sharp*,  on  aecMalatUcai  archltactiH«i  916 

SbaalbbttTMNla.  Scuifs  pat.  tU 

8h«pb(td*a  atrtblnf  altctro.  magiieUa  alvck 

1&3 
atilltlng,  on  AuatralLan  gold  fields,  291 
Sblp  llfe-lwat,  Foibc*'*,  42» 
SblpbnlldlDg  on  the  Clyde,  4ih  UvwMtL 

431 
Sbipbulldlnf — Arman  on,  317  (    Dapla  mn, 

Wii    UuntBtnoi),  1^4;  NIcolay  an,  lU 
Shlpbulldttig>-UrBke'8   pat.    113)    Bcott** 

pat.  llMi  White's  pal,  XSH 
Shipbuilding,    IroB,    Palrbalm    on,    147 1 

curmalon  of,  4M 
Uhipa  and    tmau    lo    Qrcal    ExhlblUoa. 

nu)ilH  ini,  .174  I   Nlc«lay  on,  192 
Shtpa'   bQalB,   auipendlBg  and  towtriof, 

Lucon'a  itat.  llU 
Ships'  Loltoma,  compoaltlon  for,  237  i  !•• 

palrlae  while  alluat,  347 
Slioi,  tOKt  OB  Iron  reaaela.  Falrbalm  on, 

147 
Shrine  of  Edward  Ihe  Coofraaor,  Iv3.  IM 
Sle<acna,on  expanaloo  of  laolalod  ataaa, 
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WESLEYAN  NORMAL  COLUSGE,  WESTMINSTER, J^juis  Witnox,  E»q.,Arcliitecl. 

{mtb  Eiigraringt^  Piatea  I.  and  II.) 


Tris  establinhment,  intuRted  in  the  Honeferr^'-roiirl,  is  an 
examplB  of  a  Qumiul  collect!  on  a  Xar^  vch]«,  and  tlierefure 
trill  be  found  useful  at  a  study  bv  those  whu  may  conteni{i)at« 
the  erection  of  mich  h  building^  for  which  with  the  spread  of 
education  the  demand  is  likely  to  become  greater  than  it  even 
now  is.  Thi«  C'ollefre  ifi  intended  for  the  reception  of  100 
atudetitii,  male  and  female,  under  couTBe  of  trainin)^  as  teachers, 
nnd  hnii  Bttachei)  tu  it  preitaratiiry  and  infant  NchiKilN  for  hoVK 
and  irirU,  in  which  the  children  of  the  neighbourhood  are  edu- 
PAted,  and  which  serve  for  thv  pmctire  of  the  students  in  schuot 
maaa^tneDt.  These  Bchools  udording  the  diief  occupation  for 
the  rtudentH  in  the  course  of  tlieir  training,  the  plan  does  not 
exhiliit  Alt  many  special  rlaKit-rooniit  a^i  would  l)e  found  in  other 
colleger  having  the  uinie  number  of  attendanti*.  ih\  the 
other  hand,  it  is  to  be  observed  that  the  Kpncc  occupied  by 
the  attached  schools  «>  much  extends  the  area  of  the  buildings. 
that  B  normal  college  conNtitutes  an  CRtahliiihraent  of  a  large 
cUis;  thus  the  one  in  the  Horseferry-toad,  with  its  plav- 
grounda.  covers  a  space  of  mure  than  five  acres.  It  ie  to  be 
obMCved,  Devetthelems,  that  there  is  an  economy  in  the  co«t  of 
a  normal  college,  because  it  provides  not  only  for  the  instruc- 
tion of  the  required  number  of  sclioulnia^ter».  but  likewitte  fur 
tbe  construction  of  schools  fur  the  neighbourhood.  The  archi- 
tect nf  the  large  structure,  which  we  have  partially  illuBtrated 
in  oar  engravings,  is  Mr.  James  U'iltson,  of  38,  Parliament- 
iitreet,  London,  and  Hath.  The  contractunt  for  the  building 
were  Messrs.  ^'iirti^  of  Stratford.  Tbe  ^tylc  is  tbo  Late  I'er- 
|)eDdiculAr:  nnd  the  endeavour  of  the  architect  ha*  l>een  to  ob- 
tain BK  much  effect  as  the  requirement^)  of  the  economy  imposed 
upon  him  by  the  committee  would  alloi*',  The  niateiinl  ia  stock 
brick,  with  btone  dre*<Kings,  except  fur  the  rriocipal's  bouse, 
which  fronts  the  Mor<:eferry-road,  and  which  ie of  Sueaton  stone, 
with  dreaKingM  of  Halli  Htone. 

The  portion  of  boundary  on  the  Ilorsefcrry-road  being  rc- 
•tricted,  the  Principal'd  houtte  in  placed  there,  an  shown  in  the 
annexed  plan,  and  the  elevation,  Plate  II.,  and  is  construrted 
nf  a  mure  ornamental  character  and  material.  The  groiind-lluor 
it  pierced  by  tbe  entrance-gate  of  the  College,  and  the  whole 
front  is  divided  into  three  <:um)>artment)i  of  four  stories  each,  in 
wbicli  the  projecting  oriel  windowii  form  an  ornamental  feature, 
tl'ithiu  the  gateway  there  ts,  on  one  side  the  entrance  to  the 
PrinriparN  .ipnrtmentH,  which  rouHittt  of  ten  roonifc;  hiu)  on  the 
other,  that  to  the  fiecretary's  room,  board-room,  library,  and 
otiier  offices  Itflungiug  to  the  managers. 
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The  College,  properly  so  called,  stands  behind  this  house,  and 
forms  three  lideH  of  a  xquare.  'J'hf  elevation  is  given  in  Plate 
I.,  but  it  is  to  be  observed  that  the  low  gables  there  shown  are 
the  end  elevationis  of  the  projecting  wingn.  The  College  is  ap- 
proached from  the  entrance  archway,  ana  in  its  centre  is  a  Hignt 
of  itteps  leading  to  a  front  terrace,  and  to  a  door  under  an  oriel 
window,  and  which  leads  to  a  small  central  ball,  having  n  cor- 
ridor on  each  Hide  reaching  to  the  wingH.  Beneath  tbe  terrace 
fioor  is  a  basement  story,  which  includes  the  extensive  domestic 
office^  neces-M»ry  fur  nuch  a  large  eHtablishraent,  and  in  one  wing 
two  exercising  and  other  rotmis  for  the  male  students.  Thin 
baseraeDt  story  open^  behind,  on  a  lower  level,  and  \*  there  pro- 
vided with  a  range  of  (^loi-tters. 

On  the  ground-floor  are,  in  one  wing^  three  cInft»-n>omfs  an 
appnratuf^ruom,  and  a  lecture-hall  for  male  student!:,  with  two 
masters'  Mtting-rooms;  and  in  the  other  wing  a  female  students' 
i4itting-room  f  which  w  a  long  hall),  a  mistrCKs's  hitting-ruom, 
and  a  dining-oall,  .SS  feet  long  by  ^  feet  wide,  with  an  organ 
recew.  Near  this  dining-hall  is  a  lift,  for  the  vervice  of  the 
kitchen.  The  lecture-hall  being  a  principal  apartment,  is  car- 
ried up  to  the  top  of  the  wing,  and  haH  an  open  roof  with 
hammer-beams.  The  dining-hall.  however,  is  only  one  story  in 
height,  and  its  ceiling  is  panelled,  with  moulded  ribs,  Thet^ree 
upper  Htoriefi  arc  appropriated  to  dormitories,  the  third  Rtory  to 
female  students,  and  the  two  others  for  the  young  men.  The 
durniitiiries  are  well  provided  witli  lavatories  and  baths,  and 
cnmprise  a  separate  apartment  for  each  student,  the  dimensionit 
being  9  feet  by  7  feet,  and  !»  feet  high.  The  central  clock 
tower  ix  made  useful  for  containing  the  ciniern  for  the  supply 
of  tbe  apartments  with  water,  and  for  security  against  nre. 
The  building  is  throughout  lighted  with  gati,  and  wormed  with 
hot  water. 

Belitnd  the  College  are  the  several  practising  schools,  having 
separate  entrances  from  the  adjoining  Ktreets  for  the  scholars. 
The  practising  («choolH  include  those  for  infants  and  older  child- 
ren of  both  nexes.  There  are  four  spacious  rooms  with  the 
appropriate  "galleries,"  and  twelve  class-rooms  with  a  "gallery" 
in  each.  ^Vithin  these  schooU  is  a  quadrangle,  nerving  as  play- 
grounds, (Surrounded  with  doisterK  and  danked  with  the  two 
maKtcrs'  bouses.  As  the  elevation  of  the  street  front  of  the 
schools  \s  not  given  in  our  Platea,  we  may  mention  that  it 
coiiHistH  of  a  pntjecting  centre  gable,  ornamented  with  an  oriel 
wiudow,  and  on  either  flank  are  cloisters  communicating  with 
belfrr  turrets  at  each  corner. 
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THE    ARCHITECTURAL    EXHIBITION. 

Tiiic  opening:  of  the  Architectural  Kxlubitioii  for  lUSi  u  une 
nf  tlie  events  of  lite  year,  and  is  calculated  to  exercise  a  very 
beneficial  influence  on  the  art.  There  are,  of  tourse,  many 
Hliti  will  remark  the  aWnce  of  grand  and  urlginiil  can«e[>tiuns, 
and  of  colo^aal  workfl;  but  Kuch  objection-s  have  not  the  slight- 
est weight.  The  Itoyal  Academy  Exhibition  is  as  little  re- 
markable  fur  Huch  prod  net  I  on  t;;  but  the  Architectural  ICxhi- 
bition  having  originated  with  the  younger  members,  ^till  chiefly 
relies  on  them  for  support,  though  in  trie  present  year  a  great 
sccesiiLOQ  has  taken  place  of  names  better  known  to  the  public 
The  youn^r  member  will  mostly  aeiid  ^Uid'i&A,  us  hJa  practice 
is  small;  out  the  mere  opportunity  of  exhibiting  studies  is 
valuable,  as  is  exempli^ed  in  the  Portland  (ialU-ries,  for  many 
of  the  HtudieK  dinplay  an  originality  uf  conception,  and  a  taste- 
fu]ne«it  of  treatment  often  wanting  in  the  repre-sentations  of 
works  executed.  After  making  tlue  allowance  lor  the  competi- 
tion of  tlie  Kuyal  Academy  Kxiiibition,  and  the  ab^teiice  ot  the 
Neniors  of  the  profession,  we  consider  the  Architectural  Exhi- 
bition as  succetiaful  and  impurtunt.  It  dii^plays  a  groat  amount 
of  talent,  and  affordA  stroug  proof  of  the  progress,  in  this 
country,  of  architectural  study.  It  alforda,  indeed,  a  much 
better  indication  of  the  future  of  architecture,  Hitd  given  a 
more  hopeful  proHpect  tliaa  can  he  KOUght  in  the  Architectural- 
Room  ot  Trafallgar- square.  It  mav  be,  thiti  year*  architectural 
display  in  the  latter  place  may  be  stimulated  by  the  exer- 
tions of  the  rival  exhibitors,  though  thia  in  little  to  be  looked 
for;  but,  at  any  rate,  the  nrumise  of  successful  duration  Ues 
with  the  Architectural  Exhibition. 

There  itt  one  feature  prominent  in  the  Architectural  Exhibi- 
tion which  will  challenge  ubjection;  and  that  is,  its  more  popular 
form.  The  whole  of  the  walls'  and  nome  additional  iH;reens  of 
the  Portland  Ciallery  aro  covered  with  drawings,  ttenerally  well 
finished,  and  pro<]>ii:iiig  a  most  pleni^ing  effect.  Ihe  Exhibition 
is  certainly  well  calculated  to  catch  the  public  eye,  and  we  are 
glad  of  it.  We  do  nut  aa  yet  regret  the  compiinitive  luinurity 
of  plana  and  practical  dctaiU,  because  wo  cnnbider  it  of  great 
importance  to  inlist  the  popular  sympathy  fur  brL-hite4:ture  m 
an  artistic  profession.  M  e  are  glad  to  nee  the  numerous  well- 
touched  elevations  and  perspective  views;  and  we  are  glad  to 
sec  the  drawings  of  old  and  well-known  buildings,  because  this 
is  a  legitimate  place  for  such  a  displuy.  Although  perMpec* 
tive  views  may  ue  abused  to  delude  a  competition  committee, 
yet  perspective  views  are  esiieutial  to  show  that  the  designer 
has  properly  studied  the  artistic  qualiAcatiuiiii  uf  hix  building; 
and  with  thVtie  the  public  have  mutit  to  do.  At  a  future  period, 
and  when  the  institution  is  better  established,  it  wil]  be  desir- 
able to  institute  a  clasbitication,  dititing^itthinu  between  original 
designs  and  copies  of  old  buildings;  and  it  will  follow,  too,  aa  a 
matter  of  course,  that  de>«igiis  which  have  been  repeatedly 
exhibited  should  be  excluded.  The  present  coUection  containa 
several  lithographs  and  engravings;  but  »>  fur  from  objecting 
to  their  presence,  we  think  great  benefit  may  be  derived  from 
encouraging  them.  We  would,  however,  form  a  separate 
branch  for  architectural  engravings,  and  which  would  BBord  a 
very  convenient  opportunity  for  promoting  the  views  of  tlie 
architectural  publishers  and  engraverrt,  and  thereby  etimulate 
them  to  exertion.  Judicious  arrangements  would  promote  the 
exercJHC  of  architectural  painting  and  engraving,  and  thereby, 
while  extending  the  basis  of  sympatby  with  the  public,  greatly 
advance  the  interests  of  architects.  A  good  engraving  of  a 
great  architectural  work  i^t  calculated  to  do  very  much  good, 
bv  making  the  labours  of  tlie  architect  better  knowu,  aud  by 
placing  in  many  hands  a  valuable  study.  The  painter  of  archi- 
tectural groups  and  scenes  however,  denerveti  no  less  the  cuun- 
t«aaoce  of  the  architect^  because  a  debt  is  due  to  every  una 
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wlio  exerts  himself  in  upholdinft  the  irpntation  of  the  profes- 
tton,  AnrI  in  recording'  its  mu«t  ili^linfniished  worltB. 

Bearinir  all  thKe  coiiMitlfratiiiiiH  in  mind,  we  Jire  very  much 
ple«»ed  that  the  present  constitutes  a  large  architectural  oxhi- 
bitinn,  that  the  list  of  exhibitors  it  lonf(  nnd  more  numemus 
thu)  thftt  of  lout  yejir,  and  that  the  catalofoie  in  conHLMiuently 
more  voluminoiis.  It  in  worthy  of  mention,  that  a  separate 
de)Mrtment  has  been  opened  for  the  display  of  tnaterinU,  details, 
and  inventions,  applicahle  for  nrchiterttiriLl  purpoaeti,  nnd  thiit 
this  already  tnclude>  a  Inrtrc  n  til  taction.  Indeed,  nltof^ther,  the 
arranirenients  reflect  jn^iit  credit  on  the  committee,  which  is 
more  ctrongly  supported,  and  we  are  (rratified  to  find  Ihnt  tJie 
KUfFfce»tinii«  we  have  tli«u(;ht  it  rieht  to  make  in  the  interest  of 
the  profession  have  been  carefully  coiiiidered,  and  in  many 
caxe«  adopted.  This  will  he  received  as  an  em*nur»fceinent  for 
all  Mho  feel  an  interest  in  the  Kxbihition;  nnd  we  hope  any  ime 
having  a  suggestion  to  make  cnlciilntcd  to  further  its  interests, 
will  avail  himself  of  the  opportunity  of  putting  it  Wfore  the 
committee.  The  Kxhihition,  in  its  present  stnte^  is  n  good 
evidence  of  the  beneftcinl  results  of  co-operation,  but  »till 
more  of  the  successful  exertion  of  individiiwl  energy;  and  we 
hojM  nn  one  will  neglect  ti>  contribute  to  the  promotion  of  an 
institution  uhich  niu«t  prove  Iienelicinl  to  his  profession. 

In  the  absence  of  thoiie  architects  who  are  engaged  no  the 
most  impfirtant  structures,  conse(|ui>nt  on  their  connection  with 
the  Royal  Aciiilcmy  or  the  Royal  Institute  of  Uritifth  .Archi- 
tects, tfiere  are  few  designs  which  can  be  con^iidereil  a*  belong- 
ing to  the  fir^t  rank:  hot  this  it  only  a  temporar}-  evil;  and 
there  is  abundance  of  works  entitled  to  great  admiration,  and 
aiTording  the  must  available  opportunity  for  the  practitioner  to 
study  t'fe  rpf>ources  and  tendencies  of  his  art  in  the  prcHent 
and  in  the  future.  Acjidi-mtcinnH  will,  in  due  time,  have  to 
take  their  places  in  the  Architectural  Exhibition,  as  well  as  in 
the  Inntitritt*;  but  in  the  nwanwhile,  there  is  little  cause  to 
regret  their  absence.  In  the  course  of  events,  many  of  the 
geotlemfn  who  now  exhibit  will  become  Academicians — if  archi- 
lectURiI  Royal  Acndemicirms  there  are  to  be— or  attain  the  first 
ranks  of  their  priifeii«ion;  iind  for  the  prei^nt  we  have  quite 
enough  to  <to  in  studying  the  valuable  productions  they  have 
sent  to  the  Portland  Uallery. 

As  a  matter  of  aiurse,  churches  figure  largely  in  the  collec- 
lectioo;  but  we  cannot  sav  there  is  any  prtiminent  example^ 
although  there  id  a  wide  field  of  study  in  the  various  forms 
and  combinations  presented.  Mr.  <!.  Gilbert  Scott,  Mr.  Lnmb, 
Mewrs.  IlaSershoQ,  Mr.  O.  Godwin,  Mr.  Wardell,  and  Mr. 
Nicholls  arc  among  the  exhibitors  in  this  department.  We 
are  glail  to  notice  a  large  number  of  drawings  of  font?,  doors, 
and  other  ecc lettiitstical  accessories,  showing  the  extension  of 
architecturwl  lalnjur  to  theve  iletailjt.  Mr.  Truefitt.  .Mr.  V.  T. 
[lordeo.  .Mr.  Tayler,  Mr.  J.  I).  U'yatt,  and  .Mr.  Digweed,  have 
several  designs  relating  to  such  ohjecttt. 

Although  there  are  various  classes  of  stmeturea  worthy  of 
remark,  we  may  call  attention  to  the  many  design*;  illustrative 
of  rtreet  and  !;hop  nrcbitecture.  'I'his  is  n  verj'  useful  branch 
of  Ktudy,  and  one  in  which  the  public  will  take  great  interest. 
For  one  church  eommisHion  there  are  a  score  for  shops,  and  yet 
few  take  advantage  of  the  opportunities  afforded  by  liberal 
anployer^.  Of  course,  the  improvement  of  the  more  con- 
spicuous monument-*  is  desirable;  but  the  public  taste  will  be 
sensibly  affected  by  an  improvement  of  those  common  struc- 
tures which  constantly  meet  the  eye.  If  architcctti  teach  the 
public  that  a  Hhop-I'ront  can  and  ought  to  be  designed  by  an 
architect,  the  architect  will  be  called  in  &nd  empluved.  Indeed, 
in  ronsei]uence  of  the  iuiprovemenl  which  lia»  alie^idy  taken 
place,  architects  are  now  frequently  culled  unon  fur  special 
designs  by  enterprising  trade>>men;  and  tlie  effect  of  example 
mtifit  be  to  increase  the  spliere  of  emplornient.  Aniiuig  the 
exhibitors  of  dewtgns  in  this  claM  arc  .Mr.  Fergussop,  Mr. 
Truefitt,  and  Mr.  R.  Burt. 

Not  the  least  interesting  works  under  this  head,  and  not  the 
least  interesting  in  the  whole  Exhibition,  are  the  warehouses 
erecte«l  in  Manchester  by  Mr.  E.  L.  Walters.  Without  appa- 
rautly  increasing  thi*  outlay,  he  Ikiei,  out  of  luch  common  struc- 
tures, obtained  palatial  ranges  which  muHt  be  ornaments  to  the 
town,  ns  tliey  are  memorinU  of  his  skill.  M'c  have  often 
regretted  llmt  factories  and  warehouses,  affording  large  and 
massive  gnmps,  are  too  often  so  idly,  tamely,  or  barbarously 
treated  as  to  be  eye-fores  to  all  who  behold  them.  Mr.  Edward 
TAoson,  jon.,  bus  u  design  for  clul>-chamber»,  in  which  the 
grouud-ptati  is  occupied  by  shops. 


There  ore,  as  usaal,  a  namber  of  drawings  of  villas  and  cot- 
tages. Among  these  are  works  by  Mr.  E.  Walters.  Mr.  G.  V. 
Kennedy,  and  Mr.  Jat-ne.  .Mr.  \valterfi  is  remarkable,  as  last 
year,  by  the  tnstefulness  of  his  designs.  Mr.  G.  P.  Kennedy 
shows  several  designs  in  which  Judicious  arrangements  of  t«r- 
races  and  gnrdenH  are  made  to  promote  the  architectural  effect. 
Some  designs  by  Mr.  Jaync  exhibit  tastefiil  and  novel  combina- 
tions of  ivindnwH  and  door^. 

Several  designs  are  Khuwn  for  public  improvementa,  for  large 
buildings,  or  as  exercises  of  a  luxuiiant  imagination.  .Mr.  C. 
Fowler  shows  s  gigiutic  stone  arch  for  the  Avon  at  Clifton 
(No.  H«),  in  which  '^tbe  abutments  are  to  contain  vaulted 
witrehouses  and  cellars,  communicating  with  the  wharves; 
with  arched  galleries  over  and  on  the  spandrels  for  public 
resort."  .Mr,  T.  Allom  hiut  a  variety  of^  designs,  including 
embankments  for  the  Thames,  public  hatha,  and  other  Nubjects, 
in  some  of  which  an  Eastern  fancy  U  traceable.  Mr.  Fergusaon 
huA  in  No.  *il  I  his  plan  for  a  National  (iallery.  Mr.  Ashpitel 
shows  an  extensive  design  for  rebuilding  Blankfriars  Itndge, 
and  throwing  open  the  west  front  of  St.  Paul's.  Mr.  (I.  U. 
Garling  hax  an  ingenious  design  for  remodelling  the  National 
(xiUlery,  without  disturbing  the  line  of  the  present  front,  or 
altering  the  internal  arrangement. 

AVhat  will  interest  the  public,  as  well  »s  profesHionn]  men,  is 
the  large  collection  of  drawings  of  well  known  buildingii.  .Mr. 
Fergiiffsmi  bus  Mime  Indian  temple^,  and  ^fr.  Ituskin  several 
\'enetian  i>ketche«.  Other  contributors  are  Mr.  E.  Sbarpe,  Mr, 
K.  VV.  Billinga,  Mr.  J.  P.  Seddon,  Mr.  J.  K.  CoUing,  and  the 
Earl  of  Lovelace. 

In  a  great  many  drawings  polychromatic  decoration  is  effec- 
tively introduced,  and  nume  very  valiiiibtc  examples  are  afforded 
in  an  important  liraach  of  the  art.  Mr.  J.  W.  Papworth  hua  an 
elaborate  design  for  n  county  meeting  room;  a  drawing  by 
Mr.  Eilmestun  (No.  93)  has  ertiui  merit;  and  Mr.  Leonard  W. 
Collnmnn  ^hous  a  ceiling  which  has  been  executed  at  Liver- 
pool. Mr.  Boutcher  has  a  tavern  front.  A  screen,  by  Mr.  S.J. 
S'icholls,  unites  jiolychroniy  and  wronght-iron  work,  and  so  does 
a  shop-front  by  ^Ir.  S.  F.  \C''admorc.  Messrs.  Gabriel  and  Hirst 
have  introduced  gilding  effectively. 

Iron  cnHtinns  have  not  been  neglected;  and  besides  a  variety 
of  drawings  for  canopies  and  other  objects,  we  have  to  meutioti 
a  pair  of  gates  by  .Messrs.  C  oltam  and  IlnlleD,  There  is  likewise 
a  design  tor  gates  by  Mr.  W.  Ellis;  and  for  a  lamp  by  Mr.  W. 
Purdue. 

M.  Hector  Horeau  exhibits  a  daguerreotype,  the  remarkuhle 
roof  of  the  PanorHma  he  Is  constructing  at  Paris,  and  some 
very  hold  pIuuK.  Mr.  Turner,  of  Dublin,  has  a  plan  for  a  bridge 
over  the  Medina  to  connect  Eaat  and  West  Cowes,  and  to  ullow 
shipping  to  pass. 

.Although  it  was  not  our  Intention,  in  the  present  notice,  U* 
describe  particularly  any  one  of  the  drawings  exhibited  by 
members  of  the  Architectural  Asftociation,  we  Cninnot  allow  this 
opportunity  to  pass  without  earnestly  directing  the  attention  of 
our  readers  to  a  design  sent  in  by  .Mr.  Edmeston,  the  indefa- 
tigable nnd  intelligent  secretary  to  the  AxMiciBtion,  which  affords 
unmistakable  and  cheering  evidence  that  architectn — m  least 
the  junior  members  of  the  profesciion — are  gradually  freeing 
themselves  from  the  fetterii  of^  mere  routine,  and  are  desirous  of 
availing  themselves  liberally  nnd  without  too  bigotted  a  regard 
fur  precedents,  of  whatever  materials  nature  may  offer  or  man 
mav  fashion  for  their  use. 

The  design  alluded  to  is  Nu.  E>3,  and  is  thus  described  in  the 
catalogue:  ^'Skctcli  for  a  Cottage,  suggesting,  in  the  aimfJftt 
form,  a  system  of  iron  framing,  fillea  in  with  Tate's  Patent 
Slabs  of  routrh  clay,  covered  with  a  very  thin  coating  of  porce- 
lain clay,  and  then  glazed.  These  Slabs  may  have  any  colour 
and  pattern,  or  be  in  imitiitinn  of  any  marble.  The  cowl  of 
such  a  conhtrurtionas  this  is  estimated  at  about  the  same  as  l-t" 
brickwork."  The  method  employed  by  Mr.  Tnte  was  described 
by  us  in  a  former  number  (see  JotnviuV,  Vol.  XIV".  p.  Gvi3),  and 
the  merits  of  the  invention  fully  dwelt  upon.  The  process  is 
much  after  the  manner  formerly  employed  in  erecting  the  old- 
fashioned  timber  and  brick  houses,  many  of  which  may  still  be 
seen  in  our  country  towns.  We  have  reanon  to  believe  that  this 
new  style  of  construction  will  soon  come  into  general  usi-  fur 
cottagers'  and  labourers'  dwellings;  that  is,  so  soon  »s  its  advan- 
tages—cheap  netw,  lightness,  durability,  and  weather-proof 
i|ualities — are  generally  known. 
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KjoHORB  End  CiimcH,  heak  Reaiuxo. ABTiiirit  Bij.t.iNo,  Esq.,  Arcliitfict. 


KIDMORE    END    CHURCH,    NEAR    READING. 

This  church,  of  which  ire  ^ive  an  exterior  and  interior  view, 
in  desipcnetl  in  the  Kftrljr  Knglish  style.  The  plan  is  that  of  a 
double  rectangle,  cansinting  nf  a  nH%-e,  chniicel,  ni>rth  porch, 
and  amall  vestry,  the  nave  being  60  feet  lonf;  by  22  feet  wide, 
ami  the  chancel  17  feet  by  W)  feet,  the  enst  end  of  which  \<^  of 
an  apsidal  form.  The  nave  ia  lighted  with  simple  lancet 
vindowt  on  the  north  and  noutb  sides;  and  at  the  west  end, 
between  each  window  a  buttresi  of  two  ttag«»  is  introduced, 
dividing  each  side  of  the  church  into  four  buys:  in  the  second 
of  these,  on  the  north  side,  is  the  porch,  which  is  of  stone, 
with  timber  roof  of  open  framework. 

The  we^t  front  has  a  Kabio  turret,  of  a  simple  character,  to 
contain  one  bell.  The  chancel  in  lif;lited  by  seven  trefoil- 
fccaded  lancet  windows.  Beneath  one  of  the  eastern  windows, 
OD  the  iwuth  Hide,  is  n  recessed  xtone  aedilia,  for  the  ufltciatiii^ 
clergy.  The  chancel  has  h  Atone  groined  roof,  supported  by 
columns:  the  chancel  arch  embraces  the  whole  width  of  the 
nave.     The  roof  to  the  nnve  is  to  be  of  open  franiewurk. 

The  sittings  are  entirely  free,  and  will  accomniodiite  'iii>  |>er- 
ttUQB,  and  couaiut  uf  plain  open  benches.  The  whole  of  the 
woodwork  is  to  be  stained  and  varnished.  The  waltn  are  built 
of  flint,  with  Bath  stone  dressings,  and  quoins  to  the  windows 
and  buttresses. 

The  fund^  have  been  Supplied  by  voluntary  contributioot, 
aided  by  erunts  from  the  Incuriiorated  Sticiety.  the  DioMMUi 
Church  Huilding  Society,  nnd  lienley  I'nion  Church  Socictv. 
The  site  wa»  ijiven  by  the  trustees  of  Mr.  John  Marshall, 
The  contract  for  the  work  was  I^WO/.;  Mr.  Higgs  juii,,  of 
Reading,  is  the  builder,  and  Mr.  A\'heelcr  the  niuMin,  who  are 
euTTing  out  the  works  under  the  superinteDdeoce  of  Mr, 
Arthur  Rilling,  of  Beaufort-buildiugx,  Strand. 


POLYCHROMATIC    EMBELLISHMENTS   IN   GREEK 
ARCHITECTLRE. 

By  Thomas  L,  Dokaldsos. 

[Paper  rmd  at  the  Hnt/at  ItuttUutt  of  Britith  Architeet*^  Jan.  13.] 

Mh.  DoNALiiwiN  prefaced  his  remark*  on  this  subject — which 
is  an  expUnatiiin  of  the  system,  as  illusimted  in  the  recent 
work  on  tJie  *PoIychnimy  of  the  Ancients*  by  M.  Hittorff — Iiy 
announcing  the  presentation  of  many  valualile  works  to  the 
librnry  of  the  Institute;  among  others  the  nbove-nameii  work 
by  M.  Hittorff,  and  another  which  he  corild  not  but  regard  iia 
a  honour  to  this  country,  namely,  a  volume  puhliahed  br  the 
Society  of  Dilettanti  on  the 'Principles  of  Athenirtn  Architec- 
ture,'being  the  retfult  of  the  investigations  of  Mr.  Penrose,  Fel- 
low u(  the  ln«ttitute.  Thtt;  publication  wa»,  indeed,  the  most 
important  production  on  the  subject  since  the  time  of  "Athenirin 
Stuart,"  anil  it  investigated  snme  uf  the  most  curiounand  extra- 
ordinary principk>!4  of  dciiigil  and  construction,  of  which  the 
public  were  totally  ignorant  some  thirty  years  ago.  The  pre- 
vious Mtudies  uf  Sir.  Penrose,  at  C'anibridge,  had  peculiarly 
5tted  him  fur  the  task  he  hud  undertaken,  and  his  learning, 
zeal,  and  perseverance,  had  enabled  him  tu  produce  a  work 
which  was  alike  honourable  to  himHelf  and  the  pn>fe«sion.  He 
had  demonHtrntcd  that  there  was  not  a  straight  line  in  the  Par- 
thenon, cither  vertical  or  horizontal,  but  that  the  whole  con- 
sisted of  a  Heriet^  of  curve;^  by  which  the  Greek  urtiMtn  hud 
sought  to  regulate  the  optical  illusions  of  the  building,  to 
correct  what  in  nature  would  appear  to  be  wrong,  and  to  make 
the  whole  harmonioud  to  the  eye.  Another  valuable  portion  of 
the  subject  had  reference  to  the  polycliromv  of  the  Athenian 
temples,  in  illustration  of  which  various  beautiful  examples 
were  displayed,  for  which  they  were  «]iecially  indebted  to  the 
care  and  accuracy  of  Mr,  ^Villson,  who  had  iiH«i!«led  Mr,  Pen- 
rose in  hill  laborious  researches.     Such  a  wurk  an  this  must  con- 
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tri1)iite  to  make  arcliitectti  better  act|uainted  with  the  principles 
whifh  iruided  the  Greeks  iti  the  concepli(t»  nf  thos«  nin^ic 
muniiiiients  which  it  was  their  pride  and  plenisure  to  imitate, 
jind  which  he  hoped  they  mieht  some  day  egunt. 

Mr.  Dunaldi^on  then  prm-pedeil  to  (iffer  stome  explanntion  of 
the  sytiteni  of  Polychrnmattc  Knihellisthment  in  (ircek  Archi- 
tecture, HH  illustrated  in  the  nbove-Tnenliimed   wurk   nn   the 
'Pulychromy  of  the  Ancient^,' by   M.  Hitt^rff,  Honorary  and 
C>»rres ponding'  .Meroher.      He  commenced  hi!»   remarks  hy  n 
tribute  to  the  liberality  of  the  Koreij^n  Correspond  en  tn  of  Ihe 
Institute,  who,  in  the  valunblc  wnrkg  they   preitented  to  the 
library,  set  a  noble  example  to    the  members.      The  subject 
of  pnlyi-hroniy  hnd  occupied  attention  for  above  thirty  yearn. 
Even  Stuiirt  hitd  intimated  that  ■wime  portion**  of  tlie  edifices  of 
AtheuK,  rjtrved  iinri  unrsrved,  were  embellished  by  colour;  hut 
this  fact  was  only  coiihidtred  generally,  and  not  as  a  principle 
in  the  nrrhitecture  of  the  Greeks.     About  the  year  1S30,  M. 
Hittorlf  read  a  paper  on  the  subject  before  the   Institute  of 
France,  which  was  published  in  the  'Annatu  of  the  ;\rchieol(>- 
pcul  Inslitute  of  Rome.'     That  Kt^'itleman  had  been  ho  much 
ittruck  with  the  results  of  his  observation  of  the  remarkable 
aocient  mnnunients  of  Sicily^  as  to  arrive  at  the   conclusion 
that  it  was  necessary,  for  the  full  effect  of  those  works,  that 
the  whole  of  the  buildinf^  should  bo  painted.     This  principle, 
brundly  and  utireaervedly  advanced,  was  attacked  by  \f.  Raout 
Aochette,  then   professor  of  archfenloffy    at  l*8ri&,  a  learned 
arcbowloftist,  but  neither  an  architect  nor  an  artiiit.  In  two  arti- 
cles on  mural  painting  amonir  the  Greeks,  M.  Rochette  endea- 
voured tr»  prove  that  those  works  were  executed  ximply  on  tablets, 
and  not  upon  the  walls  of  the  temple'!).    The  uuhjc-ct  then  seemed 
to  slumber,   tboiifch   M.    Hittor^  and   others  continued  their 
investigations.     He  (Mr.  Don.-ild»on)  had  himself  been  quoted 
hv  many  authors  as  tne  lirst  to  ubnerve  that  the  walU  of  the 
The»«enm  at  Athens  had  been  worked  with  a  point,  to  receive 
a  coaling  of  plaster  or  stucco,  enablindf  the  whole  uurface  to  be 
painted.     He   had.  in   fart,  hrmiffht  to  this  countr)'  fra^nents 
from  the  Parthenon,  tiie  Propvlai,  and  the  Theseum,  which,  on 
being  atiatysed  by  Profe«&t»r  Faraday,  pave  ample  evidence  that 
painting  did  exint  on  tho«e  buildings,  and  showed  what  mate- 
rials were  employed  for  tliat  purjHtii^.     The  subject  was  forcibly 
brought  before  the  attention  of  learned  Kurope  by  an  important 
series  of  illustrations,  published  in  (Jennauy,  by  a  gentleman 
then  present,  Herr  Semper,  feonie  of  wlio»e  drawings  were  dis- 
played upon  the  wails  of  the  rt'om.     Arnon^  these  were  restora- 
tions of  )i  part  of  the   Parthenon,  h  building  at    Ponijieii,  an 
Ktruj^can  tomb,  and  a  repreaentatiou  of  the  remains  of  colour 
visible  tin  the  Ternute  of  Theseus.    Mr.  l>onHldr)on  bIko  referred 
to  8  restoration  of  the  fa*|'ade  of  the  Partbenon  hv  Mr.  Owen 
Jonea,  which  he  cbanicterised  nfi  more  ideal  than  that  of  Herr 
Semper,  althtrugh  displaying  much  study  and  ability.  Tlie  work 
of  Semper  (in  H3+)  was  followed  in  If»35  by  anotber  fmni  the 
pen  of  l>r.  Franz  Kugler, 'On  the  Polychruiiiy  and  Sculpture 
of  the  Greeks,  and  its  Limits.'     The  latter  hrancli  of  the  quej»- 
tion  was  an  important  one,  for  the  r«Htii»r«tinnrt  of  both  Hittorff 
and  Semper  were  unlinnited  in  their  nppllcatitm  of  colour,  and 
he  believed  the  meeting  would  concur  uith  them.      FoLhiwing, 
however,  in  the  tteps  of  M.  Raoul  Ilorbette.  Dr.  Kugler  was  of 
opinion  that  polychromy  in  ancient  art  was  limited  in  its  appli- 
cation.   He,  however,  iitjoted  witli  admiration  tlie  beHUtifnl  iUus- 
trations  of  Semper.     Dr.  Kugler's  work  whs  epitominiid  by  Mr. 
Hamilton,  in  a  paper   publinbeil    in   tho   first  volume  of   the 
'Transactions  of    the  Institute  of   British  Architects,'  which 
attracted  much  attention  in  this  country.     Aiiotbcr  work  hy 
.M.  Kocbette  alluded  to  a  publication  hy  the  Duke  of  Serra- 
difulcu,  cuntaiuing  some  remarks  uuon  the  subject;  and  then 
there  came  upoit  the   field  of  this  discussion  one  of  the  moi^t 
learned  and  clearest  retiMiiting  minds  which  could  be  brought  to 
bear  on  such  a  subject,  in  the  person  of  the  late  M.  Letronne. 

The  Institute  of  British  Architects  had  apponited  a  com- 
mittee to  examine  the  traces  of  colour  on  the  Elgin  marbles, 
and  the  results  of  their  researches,  and  the  accompanyiug 
analyses  of  Mr.  Faraday,  were  not  only  impurtaiit  in  them- 
selves, but  agreed  with  those  ariniug  from  similar  iiive:Sti(^ations 
subsequently  undertaken  by  Hcientihc  men  at  Albenn.  Other 
works  on  this*  interesting  subject  had  been  publi-dieil,  but,  with- 
out dwelling  upon  them,  .Mr.  l>*»ll:l!d^ou  proceeded  to  devclope 
the  views  of  M.  Hittortf,  prcmi«iiig  that  a  professional  architect 
and  practical  artist,  such  a*  that  geiUlemnu,  must  necentiarily 
posses*  qualilicaliou*  for  the  investinKtion  of  such  a  subject 
superior  to  those  of  any  mere  antiquary  or  critic,  however 


learned.  In  proof  of  the  taste  and  skill  of  M.  Hittorff,  and 
his  peculiar  taJent  for  the  pursuit  of  this  subject,  Mr.  Donald- 
son referrefl  to  Che  buiLiliag>i  erected  by  him  in  Palis,  including 
the  Cirque  Olympique,  various  cafes  and  restaurants  in  the 
('hamp<«  Klv^eH,  and  tha  Basilica  of  St.  Vincent  de  Paul,  all  of 
which  di)«plaved  not  only  great  oiiginalitr  of  design  and  con-* 
Btructive  skill,  but  a  remarkable  degree  of  taste  and  brilliancy 
of  decoration,  combined  with  the  peculiarly  admirable  manage- 
ment of  a  profusion  of  colouring.* 

Proceeding  to  notice  M.  Ilittorifs  work,  Mr.  Donaldson  ex- 
plained that  t)ie  first  part  of  it  tiMik  a  general  view  of  poly- 
chromy,  considered  historically;  and  the  second  part  discussed 
it  practically.  It  appeared  that  M.  Hittorff  had  esperinlly 
directed  hi^  attention  to  the  remains  of  the  small  tetnistyle 
temple  of  Kmpcdncles  at  Selinus.,  in  Sicily,  which  edifice  he  had 
restored,  with  polychromatic  decorations  throughout,  his  illus- 
trations of  that  building  being  exhibited  and  ref'erre«l  to  by  Mr. 
DnnahlMon.  The  plan  of  thin  teii>|ile  showed  a  portico  of  four 
columns  in  front,  and  behind  them  the  walls  of  the  jironnos  and 
cella.  measuring  only  ^0  feel  by  16  feet.  It  appeared,  from  the 
porous  nature  of  the  stone,  that  it  required  to  be  covered  with 
stucco;  and  M.  Hittorff,  from  his  examiniition  of  the  fragments, 
came  to  the  conclu^don  that  the  whole  buiUliiig  tti»  stuccoed  was 
elat>urately  covered  with  painting.  The  floor  or  puv-cment  of 
the  cella  and  pronao>i  was  represented  in  the  drawing  as 
executed  in  mosaic  work.  There  was,  however,  no  such  mosaic 
work  found;  but.  on  the  contrary,  thera  were  tracea  of  a  floor 
of  pliutcr.  M.  Hittorff  found,  W  researches  in  other  temples, 
an  instance  of  a  dour  of  painted  stucco;  and  such  floors  were 
also  found  at  Pompeii,  Rome,  and  Olynipia.  The  author 
accordingly  restored  the  pavement  of  the  Teutple  at  Selinus  in 
painted  stucco,  adopting  form>  and  patterns  similar  to  tho*e  of 
ancient  mosaic  floors.  M.  Hittortf,  in  conjunctinri  with  M. 
Zanthe,  his  fellow  traveller,  found  some  fragments  of  a  fluted 
shaft  on  the  site  of  the  temple,  with  |K>rtions  of  a  Doric 
entablature  and  »n  Ionic  capital,  anil  formed  their  restoration 
of  the  building  by  a  comhiimtion  of  these  discoveries.  This 
combination  of  the  parts  of  two  orders  was  not  iincummrm  in 
Sicilv,  Magna  Graecia,  and  the  Fast.  At  Agrigeutuin  the  tomti 
of  '1  heron  had  a  Doric  entablature,  while  the  capital  of  the 
columns  was  Ionic.  In  the  remains  at  Psestum,  in  ihi*  tomb  of 
Ahsolotu.  near  •Icrusnlem,  and  ia  t1ie  remarkable  buildings  at 
Petriea,  similar  instances  were  to  be  found;  while  the  arch  at 
Ao-iln,  near  Turin,  presented  even  a  C'oiinthian  capital  8U|j- 
porting  a  Doric  entablature.  Some  of  these  examples  were  of 
later  epochs;  but  there  was  mure  than  one  such  example  f«ir- 
nished  by  the  truly  classic  period  of  ancient  art.  M.  Hittorff 
also  adverted  in  his  work  to  many  examples  uf  the  same 
practice,  as  being  represented  on  the  vaaes  or  the  ancients.  It 
was  also  shown  on  some  frescoes  at  Pompeii.  M.  RaouJ 
Rochette,  ignorant  of  this  admixture  of  two  orders,  objected 
on  that  ground  to  M.  Hittorfi's  restoration;  but  it  was  evident, 
from  t1ie  instances  referred  to,  that  the  ancients  did  not  confine 
themselves  to  the  strict  rules  and  limits  of  art,  hut  allowed 
themselves,  on  the  contrary,  considerable  license.  Mr.  Donald- 
son here  referred  to  a  restorutiun  of  the  temple  in  question 
made  by  himself,  from  M.  Ilitlorff's  descriptitni-t.  Arc,  heiore  he 
had  seen  the  druviings  of  that  gentleman;  and  although  there 
were  some  discrepancies  in  respect  to  the  colours  in  the  two 
rci^toratiiins,  a  strong  general  resemblance  was,  on  the  whole, 
observable.  Mr.  DunahUon  then  pointed  out  in  detail  (refer- 
ring to  the  eitgravingsj  the  application  of  colour  to  the  various 
parts  uf  the  temple. 

'Che  torus  of  the  base  was  ornamented  in  conformity  with  an 
authority  found  at  I'ompeii.  The  shafts  of  the  columna  had  ■ 
genenil  lon^  of  yelhiw,  which  M.  Hittorff  conceived  to  have 
been  the  prevailing  colour  of  the  building,  relieveil  by  picking 
out  several  parts  in  different  colours,  'i'he  capital  was  modestly 
picked  out.  and  the  order  generally,  as  restored  by  M.  Hittorff, 
was  less  bold  and  positive  In  colour  than  in  iliat  restored  by 
Mr.  Donaldson.  Reference  was  here  made  to  the  drawing  of 
an  Ionic  capital,  restored  in  colours,  the  original  of  which  had 
been  brought  from  Athens  by  Mr.  Inwimd.  Even  if  it  had 
been  necessary  to  employ  a  D.iric  capital,  that  might  have  been 
coloured  in  the  inaruier  shown  in  the  drawings,  in  wliich  Mr. 
Semper  decornted  the  abacus  of  the  capttAl  of  tlie  Doric  column 

*  Mr  HonalilMD  lirrv  lud/lrniiiltf  kdrrrted  to  litm  polychrjnir  uf  the  ani'kitt 
E|tf|>t'an«,  which  wu«  irrD-lnjow-n  tv  h««r  Una  gvoenU  of  UFilli-vtr-1  In  lu  appl-rs- 
ilwit.  Bni]  hlfblr  tdrciir^  In  itt  ir»iilu.  Thl«  ipecW*  of  |M>lyclir'>my  mighl  It  ailvsn- 
Ucn'utW  Miulicd  lu  th«  werK  ot  11.  Harrsii,  who  im  »Im  prtAcnl  »l  the  mMtlai. 
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of  the  PaTtfcenon,  at  well  u  the  cchinas,  the  Utter  with  egg- 
aai-lonmie  urnameiilii,  .Mr.  Dunnhlwin,  without  any  confer- 
ence with  him,  had  ufipliod  the  Mame  mode  of  decoration,  for  it 
wiu»  not  to  he  suppotiod  thnt  so  imjiortant  a  member  ns  the 
MhinoB,  in  the  fucadt!  uf  the  Fnrthenon,  would  he  left  ithiin 
l>«twe«n  the  fluted  mlumtiB  beh»w  and  the  rich  friexe  Hbo%'e. 
M.  Semper  stopped  at  the  echinus,  but  Mr.  DonuldHOti  wa* 
inclined  to  thinlc  that  some  smnll  ornament  was  also  introduced 
uiHm  thr  hrpotrachelium,  to  tfive  f^reatcr  height  tiiid  importance 
to  the  capital.  In  the  Iloman  Doric,  ond  in  some  examples  of 
the  rh^ric  in  AeJn  Minor  of  a  late  period,  there  was  actually 
II  Hculptured  ornament  in  the  necking  of  the  Doric  capital; 
Mr.  Donsldiion  thought,  therefore,  there  was,  very  potiutihly, 
Bome  ornamentation  on  tbi»  member  of  the  order.  ^V'fa»t, 
indeed,  was  its  use?  In  Borne  instances,  its  lower  boundary 
was  formed  hy  a  mere  line — In  the  The«eum  not  one-eighth  of 
an  inch  derp — and  therefore  it  was  highly  proh«hle  that,  an  a 
division  between  the  cafiitid  and  the  shdft,  it  had  some  decora, 
tioti  to  give  it  emphasiH  and  expression. 

In  noticing  the  deconition  of  the  entablature,  Mr.  Donald- 
Min  Adverted  to  the  statement  of  Vitnivius,  that  the  end^  of 
the  beams  (represented  by  the  trifjiynhft)  were  painted  with  a 
blue  wiix.  At  I'ompeii  instances  were  found  where  thetrif^lyphtt 
were  blue,  and  the  metopes  of  a  tiicrhter  colour;  and  there  was 
■a  indication  of  blue  paint  on  the  tri^lyiihit  of  an  Ktrusmn 
tomb,  en^^aved  in  M.  Semper'a  work.  In  reference  to  the 
tympanum,  Mr.  Donaldson  exprewed  a  f^eneral  opinion  that 
sculpture  wa*  freely  and  even  laviithty  employed  hy  the  tireeks 
as  a  nece!tfmry  adjunct  to  their  templest,  to  imprcM  upon  the 
miad  uf  the  beholder  the  purpose  and  object  of  the  building. 
'I'he  fruntA  of  the  Parthenon  strikingly  exeniplitied  this  view, 
and  it  waa  nbly  enforced  in  Mr.  Prnrofle'*  Mork.  Although 
there  was  not  a  fnurinent  of  Kculpture  left  in  the  tympnna  of 
the  Theseum,  Mr.  Penrose  had  diHCovcred  the  liules  by  which 
the  6gures  had  been  attached  to  the  buildinf^.  In  restorintc  the 
tympanum  of  the  pediment  of  the  Sicilian  temple,  M.  flittorlf, 
finding  no  trace«  of  sculpture,  had  adopted  u  foliated  ornanient, 
based  upon  fragmenta  of  terracotta  found  in  the  same  lAlnnd. 
The  metopes  were  also  ornamented  with  a  foliated  pattern,  on 
similar  nuthority.  It  was  well-known  that  the  frit'zeii  of 
temples  were  richly  decoruted,  often  with  fipure*  and  represen- 
tations of  processions;  and  althuufih  the  frieze  of  the  Krec- 
lheun<,  »t  pre:^ent,  was  of  a  plain,  dark-coloured  marble,  it  was 
ori^inully  ornamented  with  figures  in  white  marble.  In  the 
The«euni  only  a  few  of  the  metopes  on  the  return  were  sculp- 
tured; nod  by  aome  it  had  been  Huppotted  that  thereat  were 
painted.  M.  Von  Klenze,  in  exnmlnini;  the  fragments  of  the 
Propylwo,  found  that  some  of  the  blocks,  which  be  supiwsed  to 
belooff  to  the  metope>i,  were  Hunk  to  receive  sculpture;  whilst 
others  had  a  perfectly  plain  face,  and  were  incapable  of  receiv- 
ing any,  and  he  therefore  thought  they  were  intended  to  be 
decorated  hy  painting:  Mr.  DonuldMin,  however,  did  not  think 
there  waij  nuificient  authority  for  that  opinion,  becniEtie  it  would 
heat)  arrangement  not  only  inconsistent  in  itaolf,  but  difficult 
to  carry  nut  ttatiHfactorily.  n.t  it  would  involve  the  necetmity  of 
placing  a  Iri^lyph,  instead  of  a  metope,  in  the  centre,  under 
the  pedimetit  on  either  front,  ^\'ith  reference  to  the  back- 
ground of  the  tympanum,  M.  Hiltorff  had  coloured  it  red  in 
hilt  re>torution.  Undoubtedly  that  surface  generally  bore  colour 
of  considerable  depth,  in  order  to  throw  out  the  sculpture, 
because  the  figure-*  theinselves,  and  the  dra|H?ries,  were  paitited, 
and  ftinscijocntly  rendered  a  culourcd  ground  necessury.  Some 
fragments  of  the  Parthenon  had  heeti  thought  tu  sliow  tracei;  of 
X  red  pTiiurid,  and  that  rulour  had  been  adopted  hy  M.  Seinjier 
in  his  refitoratinn  of  the  Parthenon.  The  more  general  opinion, 
however,  and  that  adopted  by  Mr.  t)wen  Jones  wan,  thiit  the 
ground  of  the  tymiiauiim  liad  been  blue.  Mr.  Donaldson  next 
referred  to  a  running  ornament  introduced  hy  M.  flittorff  on 
the  Architrave.  The  application  of  colour,  by  M.  Ilittorff,  to 
the  mouldings  of  the  pediment,  wau  Hanctioued  hy  the  authority 
of  M.  Semper,  Mr.  Owen  Jone^,  and  Dr.  Kuglcr,  though  each 
uf  tbi>se  gentlemen  applied  different  colourf*.  Mr.  Penroiie  had 
found  trace-4  of  the  uegign  of  an  ornament  on  the  crowning 
ovolu  of  the  Parthenon. 

It  wait  to  be  observed  that  the  forma  of  decorative  art  were 
to  be  traced  by  progressive  steps:  what  wii«  at  first  a  mere 
*uperficial  delineation  of  uniamuut,  ol'terwards  became  n  »uh~ 
•tantial  endM>diuieul  in  sculpture.  A  question  had  been  raised 
whether  the^e  ornaments  were  not  the  production  uf  a  later 
period,  and  of  a  lets  refined  and  more  voluptuous  taste;  but,  in 


fact,  the  design  of  the  oroaments  was  of  the  tame  ityle,  in 
purity  of  conception,  as  the  monument  itself.  The  fragment* 
in  the  Hritish  Mufieum  had  the  outlines  of  the  ornaments  deeply 
engraved  uoon  the  face  of  the  mouldings,  which  it  was  not 
likely  would  have  been  so  treated  if  the  ornaments  painted  on 
them  were  a  subsequent  addition.  The  system,  moreover,  wa« 
not  one  of  mere  occasional  introduction,  but  was  generally 
adopted.  The  acroteria  and  antetixie  were  introduced  in  Af. 
Hittorff'ti  restoration;  and  tbetr  importance  in  adding  to  the 
effect  of  the  elevation  muHt  bo  admitted.  There  was  ample 
authority  for  them,  for  they  were  actually  discovered  among 
the  reinniiis  of  the  Temple  at  Eginn,  and  the  blocks  for  their 
reception  still  remain  on  the  Parthenon.  The  auetition  of  the 
mode  of  covering  the  temple  had  been  carefully  studied  by 
M.  Ilittorff.  Byxns  of  Naxos  was  the  firBt  to  intniduce  ti!f«  of 
marble,  common  tiles  having  previimsly  been  employed.  The 
refined  t.iste  of  the  Greeks  led  tliem  to  apply  ornament  to 
their  rrMif-tiles.  Hy  putting  together  the  fragments  found  in 
other  places.  M.  Ilittorff  liHd  restored  the  roof  of  the  Sicilian 
temple  at  Selinus.  The  tiles  were  ofti<n  painted  on  the  inside 
at)  well  as  outside,  because  they  sometimes  formed  the  whole 
covering  of  the  temple,  and  were  visible  from  the  interior.  In 
other  cases,  as  In  the  Parthenon,  hoiiaontal  beams  were  ui^etl, 
dividing  the  r(wf  into  caissons. 

Before  proceeding  to  the  interior  of  the  building,  the  wall  of 
the  pronaos  was  described:  the  whole  of  this  was  coloured. 
First,  there  was  a  dado  of  dark  colour,  and  of  considerable 
height:  this  dado  was  a  remarkable  and  effective  feature  in  the 
Greek  tcmpleti, — sometimes  it  projected  slightly;  above  that 
were  panels  of  a  lighter  colour.  All  these  decorations  were 
autliorifted  hy  paintings  diacovereil  at  Pompeii,  drawings  of 
which  were  referred  to.  The  door-rJise.^  of  the  temples  were  of 
stone,  marble,  or  bronze.  From  his  own  examination  of  the 
Parthenon  and  the  Propylwa,  Mr.  Donaldson  was  of  opinion 
that  bronze  had  been  fio  eniptuyed  in  both  those  ediHces;  they 
were  probahly  gilt,  and  embellished  with  a  great  variety  of 
beautiful  colouts.  The  doors  themselves  were  formed  either  of 
marble,  wood, bronze,  or  mixed  materials.  (Jicero,  in  bis  oration 
against  Verres  for  mal- administration  in  Sicily,  referretl  to  the 
beautiful  doors  of  the  temple  of  Minen-a,  which  were  enriched 
with  panels  of  ivory.  The  bronze  doont  of  the  Parthenon  were 
illustrated  in  the  work  of  Messrs.  Taylor  and  Cre«y.  In  .M. 
Hittorff's  restoration,  the  doors  were  sup|KMed  to  he  of  bronze 
of  various  tones  or  tint*.  Of  course  the  ctdours  uf  the  Flo- 
rentine, the  A'enctiari,  and  other  bronzes  might  be  introduced, 
to  relieve  and  add  to  the  effect.  The  upper  panel  was  open  to 
admit  air  and  ti^ifht,  which  waK  mure  neceHsary,  for  these 
temples  were  very  dark,  and  cliiefly  lighted  by  lamps  per- 
petually burning,  a*  waa  still  tlie  cane  in  the  modern  (ireek 
church.  Within  the  celta,  at  the  further  end^  the  restoration 
showed  a  utatue  of  Empeducles,  to  whom  the  temple  wa*  dedi- 
cated, and  who  had  been  a  great  benefactor  to  the  people  of 
Scltnu!).  There  was  an  altar  in  front  of  the  statue.  1  he  prin- 
cipal feature  of  the  side  wall  was  n  large  mural  picture.  Mr. 
Owen  Jones  introduced  nimilar  paintings  nn  the  outer  wall  of 
the  Parthenon;  and  the  like  decoration  was  found  at  Pompeii, 
Delphi,  &c.  Above  this  painting  was  a  frieze,  or  hand,  on 
which  were  fixed  votive  offeringii  of  various  kindri.  It  wa^ 
well-known  thnt  competitors  in  the  different  giuncM  often  made 
a  vow  to  hang  up  the  crown  of  victory  in  the  temple,  if  they 
succeeded  in  gaining  it.  Uei^ides  these  crowns,  trojihics,  hel- 
mets, sliields,  cuiraiuiea,  swurdsi,  vases,  musical  iuittrunients, 
beds,  chairs,  and  numerous  other  offerings  oooupied  this  pu»t- 
tiun:  some  of  ihvin  were  of  gold,  ailver,  and  other  metals. 
There  were  also  statnes  of  animals,  as  well  ns  of  men.  busts, 
pictures,  &c.;  and  these  were  placed  in  the  temple,  under  the 
protection  of  the  divinity,  or  as  deposits  in  a  sacred  treasury, 
safe  from  the  rude  hands  of  the  spoiler.  Of  course,  the  effect 
of  these  offerings  and  decorations  would  be  increased  by  a 
background  of  colour.  It  was  evident,  upon  the  whole,  that 
the  Greeks  coniidered  they  could  not  htnitow  too  much  decora- 
tion and  splendour  upon  their  temples,  thereby  marking  at 
once  their  taste  and  their  deep  religious  feeling.  Having 
again  referred  to  the  drawings  exhibited,  as  calling  for  a  more 
minute  examination  on  the  part  of  his  auditors,  Mr.  Donaldson 
expressed  the  hope  that  they  would  agree  with  M.  Hittorff. 
that  the  tcinples  uf  (treece  and  Rome  were  not  merely  occa- 
Monally  or  partially  painted,  but  that  the  whole  surface,  both 
interior  and  exterior,  displayed  the  full  development  of  wbinb 
that  principle  uf  design  and  embcUlsfament  was  capable. 
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RAILWAY   JOINT   CHAIR. 


^ 


ElmUoa  nf  lUU.— Seal*,  1  lodi  I0  2r««L 


Sir — InclouU  is  u  sketch  of  a  rnilway  joint  chair,  which  hng 
been  in  use  for  some  time  on  the  Le«»polda  Railway;  and  m  1 
am  not  aware  that  anything  of  the  kind  has  yet  been  adopted 
in  England,  I  have  taken  the  liberty  of  hetfRing  you  will  not 
deem  it  unworthy  of  a  place  in  your  valuable  Journal,  The 
chair  Is  1.5  inchm  in  length,  and  weighs  about  40  Ih.^  or  twic« 
that  of  the  common  chair.  It  is  i^uppoited  bv  two  cross  sleep- 
ers, from  6  to  7  inches  hriiad.  The  mtemiedjate  eleepers  art 
about  1  foot  by  6  inches.  The  rail  is  the  common  T  furm,  with 
a  wooden  key.  The  advantage  of  this  chair  iti,  that  a  better 
and  nafer  line  can  be  maintained  at  a  much  less  expense;  the 
keys  are  lese  apt  to  shake  out;  and  the  rail  is  effectually  pre- 
vented working  out  of  the  chair  by  the  circular  projection  oast 
on  to  the  bottom,  and  agiunst  which  the  corner  of  the  rail  is 
made  to  butt. 

More  than  ten  years  agx>,  I  pointed  out  tlie  advantages  of  a 
ctiair  on  this  principle  on  one  of  the  most  frennented  lines  in 
Eti^uid;  but  thougn  in  possession  of  your  Jnurnal  for  the  last 
■even  years,  I  cannot  find  any  remarks  to  lead  me  tu  suppose 
that  my  au^^ation  was  ever  acted  upon. 

I  am,  &e. 

G.    RiCUARDSON,   C\£. 

DtUa  Strada  Ferrata  Leopolda. 
Flormee^  Decnnher  96tt,  18S1, 


n4a. 


n 


V 


^. 


SwUuB  u  A  B.-Sc«l*,  Om  nrtk. 


ON   TUBULAR   OIRDRR    BRIDGES. 

&y  WiLi.ijtM  Kaikbaibn,  .M.  Inst.  C.E. 

\_Paptr  read  at  the  Institution  q/*  Cirii  Eugiunrg.] 

{With  an  Engraring,  Plate  III.) 

D0UDT8  having  been  entertained  a«  to  the  ultimate  security 
of  the  Torkisey  Briilge,  over  the  river  Trent,  the  author  has 
invcHtigated  the  fauhject  with  the  utmost  cars'  and  attention. 
A  difference  of  opinion  appears  to  exist,— 1st,  as  to  the  aupli- 
catton  of  a  given  formula  for  computing  the  strength  i>f 
wroiight-iron  tubular  girders;  '^ndli?,  as  to  the  exce».  of 
strength  that  should  be  given  to  a  tubulnr-girdcr  bridge,  over 
the  greatest  load  that  can  be  brought  upon  it;  and,  yrdly,  as 
to  the  effects  of  impact,  and  the  best  mode  of  testing  the 
strength,  and  proving  the  security,  of  the  bridge.  These  appear 
to  be  the  chief  points  at  issue:  and,  as  a  reply  to  both  parties 
by  whom  lie  has  been  conmilted,  the  author  has  endeavoured  to 
enunciate  such  views  us  will,  lie  trusts,  settle  the  question,  und 
prove  satisfactory  as  to  the  filrpngth  and  other, properties  of 
these  important  structures.  PrevimiK  to  entering  uimn  the 
investigation,  it  may,  however,  be  rei)uisite  to  offer  a  few 
remarks  relative  to  the  construction,  and  other  matters  con- 
nected with  the  permanency  and  security  of  this  description  of 
bridge. 

Kverj"  structure  liaving  for  its  object  public  convenience  and 
the  support  of  a  public  tlMiroughlarc,  should  po^es^s  within 
itself  tJie  elements  of  undeniiible  security.  Bridges  iind  via- 
ducts should  especially  contain  those  elements,  as  they  are 
peculiarly  liable  to  accident;  and  from  whatever  cause  such 
accident  may  arise,  the  community  must  be  equally  interested 
in  the  strength  tuid  durability  of  the  structure.  In  the  intro- 
duction of  n  new  system  of  constructiun.  comprising  the  use  of 
a  new  and  companilively  untried  material,  it  behoves  the  pro- 
jector, un  public  grourw'ts,  to  be  careful  and  attentive  to  the 
most  minute  circumstance,  directly  or  indirectly  affecting  the 
security  uf  the  bridge.  In  those  of  the  tubular  cnrislructicn, 
conKideratiouK  uf  this  kind  »re  of  primary  importance,  as  much 
depends  not  only  upon  the  principle  of  construction,  but  upon 
the  quality  of  the  material  employed  and  of  the  workmanship 


introdticetl,  which  In  every  case  should  be  of  the  very  best 

description. 

In  tne  construction  of  tubular-girder  bridges,  the  author  has 
endeavoured  to  apply  these  principles;  and  having  a  strong  con- 
viction (I'f  their  great  superiority  in  strength,  durability,  and 
chonj>ness,  for  traversing  large  spans,  ha  has  not  hesitated  to 
jidvucate  their  introdtiction.  It,  however,  becomes  necessary, 
from  time  to  time,  to  submit  them  to  a  rigid  examination,  and 
before  opening  such  bridges  as  public  thoroughfares,  it  is  essen- 
tial to  subject  them  to  severe  and  satisfactory  tests.  These 
tests  and  examinations  have  been  various  and  frequent,  .ind  it 
may  safely  be  afBrmed,  that  in  no  case,  wh^re  tubular-girder 
bridges  have  been  duly  proportii>ned  and  well  executed,  has 
there  been  the  least  reason  to  dwubt  their  security. 

The  first  idea  iif  a  tubular-girder  bridge  originated  in  a  long 
series  of  experinteDtul  researches,  and  during  their  first  applica- 
tion to  railway  const  ructions  the  utmost  precaution  was  observed 
in  the  due  and  perfect  proportion  of  the  several  parts.  These 
proportions  were  deduced  from  the  experiments  made  at  Mill- 
wall,  ujwn  the  model  of  the  Britannia  Tubular  Bridge;  and, 
after  repeated  tests  upon  a  large  scale  (full  size),  the  resisting 
powers  anil  other  properties  of  this  kind  of  bridge  were  fully 
establiKlied,  From  these  experiments  a  formula  wa.s  deiluced, 
for  calculating  the  ultimate  strength  of  every  description  of 
bridge,  from  30  feet  up  to  300  feel,  or  even  to  lOOO  feet  span; 
and  as  thut  formula  is  now  before  the  public,  it  is  believed  that 
it  may  be  relied  upon  as  perfectly  accurate.  To  relieve  it,  how- 
ever, from  anything  like  ambiguity,  it  will  be  well  to  state, 
briefly,  certain  points  which  should  be  taken  into  consideration 
in  its  application. 

It  has  already  been  determined  by  experiment,  that  in  order 
tu  balance  the  two  resisting  forces  of  tension  and  compression 
in  a  wrought-iroii  tubular  girder,  having  a  cellular  top,  that  the 
Mectional  area  of  the  bottom  should  be  the  sectional  area  of  the 
top,  as  U  to  1"^;  which  being  the  correct  relative  proportion  of 
thiite  parts,  it  then  follows,  that  by  any  increase  to  the  one, 
without  a  proporClonate  addition  to  the  other,  the  bridge  will 
be  rendered  weuker;  inasmuch,  us  increased  weight  is  given  to 
the  girder  by  the  introduction  of  a  useless  quantity  of  material, 
whiu),  in  this  instance,  w  totally  nnpruductive.  '1  his  being  the 
case,  it  is  of  importance  to  preserve,  as  nearly  as  possible,  the 
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correct  relative  proportion  of  the  parta,  in  order  to  insure  the 
maximum  of  strength  in  the  two  restating  force?  uf  tensiun  and 
comprcB^ion — an  urmnuement  cKsenttally  important  in  these 
ittructtircs,  tiiii]  aUd  in  tne  jtpplication  iif  the  forniulii  to  ileter- 
Diinc  the  ultimate  strength  uf  the  p-irder.  If,  for  exnmple,  an 
excess  of  material  whs  gi%'en  to  (he  buttoni  of  ■  girder,  the 

foraulB,  \V  ^  ~7~»  would  not  apply,  a»  the  top  and  bottom 

»rCM  would  be  disproportionate  to  eacli  other,  and  that  in 
raecMi  would  bnvc  to  be  rciIiK^d  to  the  due  proportion  of  II  to 
W;  or,  in  other  uords,  the  additionnl  btrenf;th  niu^t  he  omitted 
fruui  the  calculation^  in  cnni|ititing  the  strength  of  the  hrid|se. 
The  «amc  reasrming  will  apjijy,  where  tlic  excess  of  area 
happenit  to  he  in  the  celliilitr  top,  lUtliough  in  thi«  cose  the 

fonnalii,  W  ^  -j-^  still  applte«j  as  the  excess  cannot  be  ooa- 

ndered  in  the  Cfllculation  of  the  strength  of  tbe  g:irder.  Aa- 
Kuming,  however,  that  these  pniportions  are  maintnined,  the 
abuve  furniuta  furniiihes  a  correct  principle,  on  which  tu  eHtimate 
the  itrength  of  nruught-inm  tubes  of  thiti  deM:riptioa,  what- 
ever may  be  their  depths,  or  their  relative  dimensions.* 

la  the  ca«e  of  the  Turk«e}'  Tubular  llriJife,  of  13u  feet  clear 
span,  the  ibllowing  are  tlie  dimensiuus  oi  the  ^rderx  in  the 
middile,  as  given  by  Mr.  Fowler: — 

Sertionat  Arta  ^  tkt  Tt)p. 

Ft.   In.         tn.       In.  In. 

L')DgitndiDil    plates  .    2    8g    k    2   x     |    -  2447 

Vertical   pUlet  .     1     U    x    3    x    ^   -    12-42 

Angle  iroa  ,        .    0    4}   x   9   v   Vb  -  ^3-35 


Area  of  cellular  top  at  gi?en  bj  Mr,  Fowler 
Ditto,  aa  g)?ea  hy  Capt.  Simtnoni         * 

>Iean 

Sectional  Arta  qf  the  Bottom. 
PU   rn.         la. 
Loa^iiadbial    plat«a        .        .    2    9     k   2   x 
Ootre  strip     .  .         .     1     0      x    ] 

Packing  itfip  .         .    0     3]    X    2    X 


In. 


« 


ao-J4 

&1*72 

6098 

lo. 
41-25 

9^)0 
4*68 

54-93 


Area  of  the  bottotn 

Here  there  is  an  evident  want  of  proportion,  the  bottom 
beiDK  greatly  in  excess  of  the  top,  which  rentiers  a  retliiction  of 
tbe  area  of  the  bottom  of  the  girder  from  54*93  to  4ti-76  abao- 

lutely    occeuary.       Hence,   by  the    formula,   \V  =  — 7-,  or, 

^^ =  987-7  tons,  or  «89  toiM  the  breaking 

weight  in  the  middle.  From  this  is  jjivon  \>KH  X  4  =  1152  tonn, 
M  the  brciikinf;  weifiht,  equally  distributed  over  one  of  the 
^kaca  of  the  Torkwy  bridjj;e,  ncglectintr  ilitf  weight  ui  fnrders, 
ballatit,  r^.iltt,  chiiin,  ifcv.,  which  are  difFerentlv  tHtimated,  but 
must  he  de<lucted  from  the  breaktciv  -Aei^ht  of  Ibo  bridge. 

Mr.  Fowler  et-timates  an  C(|unl  diBtributioti  of  the  load  on  the 
Torki^y  bridjfe,  of  a  span  of  130  feet,  ae  follows: — 

Tom.     Ton. 

RaiU  and  chain 8' 

Timber  platform \h 

TraaiverK  beama  »        ...     27 

Ballut,  4  iochei  thick     .  .         .     3& 

Half  the    weight    of  tbe    four    girder>,~] 

wtilch  are  each  46  tons  in  Height  (it 

itiaulil   hire    \ttfa   thf   whole   weight 

when  equall;  dnirihu'.cd)     •         •         -,       _ 
To  ibii   must  be  ndiled   the  rolling  load,  at' 

agread  opon  between  Mr.  Pawler  and  Capt. 

Simmnt,  ...... 

•  Total  load 


»9Z 


-  177 


-  195 


372  Tom. 


*  Mr.  TaU,  ui  niiliient  ■uUlMnatlclajiii  nnn*rk*  vpun  U»  fomnla— 

lit  Willi  m^tc\  ta  W  B  -|- .  whrrt  d  ta  Ibe  am  of  lh«  awKun  of  tha  bottom, 

ani!  £  =  H>,  tli<  (ooMant  dedncwl  aa  tlilj  *uppo«.Hk«i,  will  apply  to  alt  dt^th*  of  the 
Ittlw.  willila  ahurt  Itmlti  i>f  trwr,  wt)«r«  ncti  i)r[<tbi.  at  u,  arc  (arm  lo  ptupcrilca  to 
Uta  4cptlt  ivf  llic  i>lU,  ouil  llM  Uikkaaaa  of  th«  pliUM. 

tea,  Wllb  mp«ct  to  lb«  farmula  W  =  —r-,  wbra  a  It  (tie  arri  of  tk»wboU  wc. 

tlon.  and  c  =  aa-7,  Ibra  lb«  tnbw  aball  b>  ilmlUr  In  all  iraprcu,  lot  n  alifht  T»tU- 
tt»B  In  ilcplb,  ftoo  that  a(  ttiBltar  lorin,  wUJ  uo*  pnttlvcB  moch  error,  Miiectall* 
«h4(«  tiic  dntii  U  MMtdcfabU.  Al  tb«  aana  tine  tt  uiuat  tf  obtcrred,  tbat  both 
iMMola  af  r'r  with  |r«ai  caactorw,  wlwrt  tbe  tubca  arc  almUar. 


Now,  as  the  ultimate  strength  of  tbe  bridge  is  llJ3tona,it 
follows,  that  177  beiug  a  courtant  will  reduce  its  bearing 
powers  to  1152  —  177  =  975  ton»,  us  a  resistiiiff  force  to  the 
neHviest  rolling  load  that  oin  be  brought  upon  the  bridge,  being 
in  the  ratio  of  975  to  195,  or  5  to  I.*  These  appear  to  he  the 
fatXa  of  the  CAKir;  anil  ultliou;rli  the  principal  g^irders  do  nut 
attain  the  standard  of  Htrength  n-hich  the  author  lia^i  ventured 
to  rei'iininienil  nti  the  limit  of  force,  they  are  neverthclosii  Huffi* 
ciently  strong  to  render  the  bridge  perfectly  secure.  In  tbe 
calculations  for  estimating  the  strength  of  bridges  of  this 
deiicriptiun,  it  is  always  assumed  that  the  proportioiii;  of  the  top 
and  txjttoni  of  the  girder  are  not  only  correct,  but  that  the 
bides  arc  sufficiently  rigid  to  retain  the  girder  in  tUiape.  It  ia 
further  assumed,  th.-it  the  whole  of  the  plates  are  in  the  tine  of 
tlie  furrBH,  and  that  the  work maiiMh i p  aini  rivetting  are  guiMl, 

On  tbe  exce-^s  of  strength  that  shoiUd  be  given  to  (firdcr 
bridges  there  is  a  difference  of  opinion.  The  author,  however, 
enlettains  a  conviction  tbat.no  ginler  bridge  should  be  con- 
sidered safe,  un]e>«  it  be  tried  under  four  times  the  greateiit 
load  thiit  can  he  brought  upon  it;  and  iu  wrought-iron  tubiUur- 
girdiT  bridge^  the  breaking  weight  is  computed  at  l^  tons  tu 
tlie  lineal  fuot,  inclusive  of  the  weight  of  the  bridge,  or  about  six 
tinieti  tlie  maximum  load. 

On  this  calculation,  the  Torkhey  bridge  should  have  been 
constructed  according  to  the  annexed  table^  which  eihibit  the 
strengths,  proportionii,  and  other  propetties  of  the  girders, 
which  are  recunimended  in  structure^  of  this  kind,  and  for 
spans  from  :jO  feet  up  to  300  feet. 

Tbe  second  column  gives  the  length  of  clear  tipnn  from  pier 
to  pier;  the  third,  the  breaking  weight  of  the  bridge  in  the 
middle;  the  fuurt,  the  area  of  the  plates  tiud  uiigle-irtui  of 
the  bottom  of  the  ffirder;  the  fifth,  the  area  of  the  cellular 
top;  and  the  last  cofumn,  the  depth  of  the  girder  in  the  middle. 
Tasls  akoHfiiiff  ikf  Froportiott  qf  Tubular  Girder  Bridget. 


Cmtra  bf*ak. 

aacUonal  Aiw 

SocUonal  ArM 

Depth  M  lilt 

U  Lilt  la 

SpMB. 

Inn   waljbt 

of  b«tu>m  Qi 

of  tU)l  of 

of  Bndfc 

one  Girdar. 

o»c  (ilrder. 

..1  lutup. 

0 

Pirrt. 

Tntn. 

InrliM. 

lachr*. 

n.  In. 

.£ 

30 

ItiO 

14-63 

1700 

2     4 

& 

33 

210 

1706 

1!I9I 

2     8 

•s 

40 

240 

19-50 

2275 

3     I 

5^ 

45 

270 

2194 

21-59 

3     6 

50 

300 

24-38 

2B-44 

3  10 

55 

330 

26-81 

31-28 

4     3 

60 

3C0 

29  23 

31-13 

4     7 

63 

390 

31-69 

3fp*9; 

5     0 

=  ^ 

70 

420 

34-13 

39^*1 

ft     3 

n  • 

75 

450 

36-56 

42  67 

6     9 

80 

4  HO 

3900 

45-30 

6     2 

^■2 

83 

310 

4144 

48-34 

6    7 

9 1 

90 

340 

43S8 

51-19 

6  II 

lA  -g 

95 

570 

46-31 

54-03 

7     4 

'•b 

lUO 

600 

48  75 

56-Ha 

7    H 

S  0 

110 

660 

53-63 

6256 

8     ft 

S" 

120 

720 

56-50 

6H-25 

9    3 

a 
1 

liO 

780 

63  38 

7394 

10     0 

140 

810 

6H-25 

79-63 

10     9 

150 

OtiO 

7313 

95-31 

11     » 

£•3 

160 

960 

90-00 

105  00 

10    S 

!•?. 

170 

1U20 

95  03 

111-56 

11     4 

*.* 

IHO 

lOHO 

10135 

118-13 

13     0 

&ji> 

190 

1140 

106-88 

12409 

12     8 

S.^ 

200 

1200 

1 1 2-50 

ni-25 

13     4 

W   w 

210 

1260 

UH-13 

137-81 

U     0 

S5 

220 

1320 

123-75 

14  4-38 

It     H 

®  s    • 

230 

l:iHO 

IZ0'3« 

150-94 

15     4 

§^ 

240 

1440 

13500 

157-50 

16     0 

0*5 

230 

1500 

14063 

164-06 

16     S 

0-  d 

2i>0 

1560 

H6-25 

1 70-63 

17     4 

270 

1620 

151-88 

177-19 

18     0 

-■•0  m 

280 

1&80 

137-50 

183-75 

18   a 

S  J3  JO 

290 

1740 

103-13 

190-31 

19     4 

&"" 

300 

16(J0 

■  168-75 

1  $16-88 

20     0 

•  It  I*  riNi«lil«nrtl  bfsonic  vngiurcni,  as  n^ry  iDijjortaiLi  to  ine  iirvfiiiili  of  lbr*« 
briiliira,  thai  il>e  glnlm  ahould  b*  (uitiiatiuua,  w  tratvuilUiK  over  iiro  or  iHjn-  lOMit. 
Th<a  )•  Tio'lu'ibl  4rurrTTt  tuacrruia  pxtvnt,  ond  aiiboufih  tb*  lift  ta  admlitca,  i«i 
thla  (.ianaii)erat.ioo  U  oarcrl^lrai  t>iir(>iiaHr  nrglrvtcd  III  Ibrtv  nUitilAllaD*  |  any 
•miliary  auppurt  of  tliai  blml  actiitf  mtnly  aa  a  cooiilafpulM-.  It  li  coiitltlciail 
amfft  la  trvat  tbe  *ub>cca  oo  ihr  ['lindplc  uf  cumpoialiiK  «wcb  vt  the  ipaua  witU 
■ti  ipleand  pcrractlr  Ind^pcndvBt  flnWra. 

r  Tbe  aaLhor  tua  franally  laktn  Ibv  drptta  9f  tbe  Rtrderv  al  l.lilh  oT  tbe  apau  j 
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In  thne  tables,  the  breakiog  wel^liU  of  all  Uic  girden  are 

calculated  from  the  formula  W  =  — r-;   as  for  example: — 

Taking  from  the  table  a  bridfce  KiniiW  to  that  at  Torksey, 
130  feet  Bpan;  IV  =  the  breaking  weight;  a  =  area  of  the 
bottimi,  (i3-%f  inches;  li  =  I2n  inchi'ii,  the  depth  of  the  t^'itiler; 
r  =.  8i),  the  cooataiit  deduced  from  experimentti;  and  /—  the 
length,  1^60  inches,  between  the  supports. 

Hence  W  =  <^3-38  x  mx_8Q  _.  390  j^  g  _  ^gj,  ^^.^^  ji,,, 

laftO 

breftking  weieht  of  the  bridge  in  the  middle,  or  l.>60  tons 
equally  dimtributed  over  the  auriace  of  the  platform  of  the 
briUfce. 

Fmni  this  it  will  be  observed,  that  after  deducting  the  per- 
manent load  of  the  Torksey  bridge  (177  ton^),  there  remiiin 
13M  iouH  as  reMii^ttit^  force  to  the  travelling  load  of  I9.i  Ioiir^ 
which,  according  to  i;;ilculntion,  ia  rather  more  than  seven  timed 
the  greatest  weight  that  can  be  passed  over  the  bridge,*  \'i  tons 
per  lineal  foot  being  itt^unied  a«  the  measure  of  the  strength  of 
a  tubular-girder  bridge,  fur  a  double  line  of  railn,  arul  which 
will  cover  nil  contingencies,  either  as  regards  the  weight  of  the 
bridge,  the  permanent  load,  or  the  forcex  by  which  it  may  be 
assailed. 

Another  subject  of  importance  '\i  the  force  of  impact  nnd  the 
effect*  of  vibration,  on  bridges  of  this  description;  and  although 
it  is  only  recently  that  the  author  has  the  advantage  of  refer- 
ence to  the  highly  valuable  Report  of  the  Commissionent 
appointed  to  Inquire  into  the  application  of  Iron  to  Itailway 
Structure^,  he  is  ueverthelew  of  opinion,  that  the  principlen 
upon  wbicli  he  has  endeavoured  to  e«tabliHh  the  construction  tif 
these  particular  bridgen.  ever  since  their  hrst  introduction,  iti 
perfectly  spi-ure.  and  nmy  be  relied  ujton  as  being  calculated  to 
meet  all  the  requirements  and  the  conditions  of  railway  traffic. 

He  cannot  ngree  with  the  Coinmistsioneriiiii  itome  parts  of  that 
Report,  a«  several  of  the  experiments  tiierein  referred  to  do  not 
appear  to  bear  out  the  fact  of  increased  deflection  at  high  veloci- 
ties. In  several  carefully  conducted  experiments  on  tubular- 
girder  bridge*,  of  spans  varying  from  6U  feet  to  luo  feet,  the 
uedectiou  wui  found  to  he,  as  nearly  aH  poiwible,  the  aame  at  all 
velocities;  and  although  the  experiments  at  Portsmouth  (at 
some  of  which  the  author  was  present)  are  highly  valuable,  and 
exceedingly  interesting,  he  is  nevertheless  of  opinion,  that  there 
must  be  a  cousiderable  difference  in  the  effects  of  a  weight, 
rolling  over  a  cast-iron  bar  !)  feet  long,  and  that  over  a  bridge 
ti<)  feel  lung.  It  is  true  the  Commis^iuncrri  in  their  Report, 
have  quatitied  the  roMults  obtained  from  these  experiments,  by 
others  made  upon  existing  cast-iron  railway  girder- bridges 
where  the  deflection  waa  reduced  from  an  increase  of  the  sta- 
tical deflection,  amounting  to  ^inob,  as  produced  upon  the 
9-feet  bars,  at  the  velocity  of  3U  miles  an  hour,  to  f-inch  upon 
a  bridge  of  48-feet  span,  at  a  velocity  of  .^0  mile^  an  hour; 
thuii  dearly  showing,  that  the  larger  the  bridge,  and  the 
greater  the  rigidity  and  inertia  of  the  girders,  the  greater  will 
be  the  reduction  of  deflection  to  the  passing  load.  In  the 
tubular-girilitr  briilgCK,  oompuucd  of  riveted  plates,  it  must  be 
observed,  that  the  Conitnissiouers  bad  no  experienc-e,  nor  were 
they  acquainted  with  the  strengtii,  rigidity,  and  other  pro- 
perties of  girtlers,  composed  of  wrougbt-iroa  riveted  plates. 
The  deflection  due  to  the  parsing  load  appears  to  be  the  same 
at  all  velocities,  and  unleitK  there  exist  irregularities  and  ine- 
qualities un  the  rails,  tending  to  luiune  a  nerieH  of  impacts,  it 
may  reasonably  be  concluded,  that  the  deflections  are  not 
aeriouMly,  if  at  all,  inrreased  at  iiigh  velocitieH. 

On  the  effectii  of  impact,  the  author  perfectly  concum  in  opi- 
nion with  the  Commissioners,  that  the  deflections  produced  by 

biit  In  iraKi  itlier«  the  apati  ion  ool  csc««il  l&O  feet,  ll  h**  b««n  found  more  «cO- 
noviul  to  oiiotii  L-lniiof  tti«*Dui.  For  sp4pi  bIwt*  1.'>o  fert  u  li,  howrrrr.  mote 
OMininlcnl,  cm  aciMUDt  or  the  gr«at  wvlgbt  of  the  (Irdrr.  u>  adhere  to  tb«  origltikl 
frepnluao  of  1  Ifrili,  In  i>tu»r  10  kMp  ibe  centre  «(  kts'Uv  ut  the  t^nJtr  u  low  u 
roMlblv.  uiil  to  prcTent  oKlUkilon  uniler  a  pMtlpf  load.  In  «iiuniloti«  whvre  It  la 
ub^fvU-'nable  to  iiH-rraae  tlir  <lrt>lli  "^  the  ftlnJer,  It  tbrii  brvomrs  oteotJal  lu  kncnraie 
tb«  a«cUoqal  areaa  of  tb*  bottom  aiul  of  Ibe  ccUuIu  top,  In  ih«  raUo  of  ibe  deptba. 

*  Since  tb«  t«bl«  nttmA  to  abort  wu  completed.  And  nhlch  baa  htta  clowly 
•dlicred  l«  Id  the  calculMlmiB  of  the  ■trmillta  aatl  iirotwrtlvus  u(  wru-iiflit  Irxin 
lubntv  itnlan  Hutiag  Um  laal  el|hleeD  tnotitn*,  1  tiin  per  llurKi  r<Kii  haa  be«n  uken 
■a  %lt  (Knnanntt  wrlgbt  of  brld^ea,  rroni  40  (cet  op  to  UW  lert  ipsa,  anil  Ibo  roUinj 
load  aa  3  looa    per  llneai  foot ;  and  In  tpana  rarving  Iruin   !0(i  mi  to  .100  feel,  tba 

EniMtient  Hrintii  of  tbe  brldfe  to  ealimatMl  al  1}  too  per  Uncal  <w>t,  and  tb*  rvUIni 
Id  alio  at  1)  ion  per  llnval  foot.  Foe  praftii.-al  |>ur|waM  tbeae  pruporttoiw  mrt 
fowtui  to  b«  p«rtettlr  lale,  alUiuiigb  in  apaua  abor*  JKM  liivt,  wbrre  tbc  pcemantot 
ircichi  of  tbe  itmi'ture  becom«a  a  large  prii|MtUoBal  nf  ttM  load.  It  ben>niefl  naeca. 
aary  to  loUixtuca  Into  th«  caituUiloo  new  alemcnia  aa  r*itanlf  Ki«i>(tb,  aa  nij  ba 
aeeD  la  Uioae  (or  Uie  Uriiaiu^  and  Ctumaf  Tubvlar  llrkl][<-a. 


the  striking  body  on  wrought-iron,  is  nearly  as  the  velocity 
of  impact,  and  those  on  caMt-iron  greater  in  proportion  to  the 
velt>citv.*  These  experiments  and  tovestigations  are  extremely 
valuable. 

The  mode  of  testing  bridges  is  a  part  of  the  inquiry  which 
requires  consideration,  and  in  order  tti  mnintnin  unimpaired 
the  elastic  puwent  of  the  structurett,  the  testit  should  not  exceed 
the  greatest  load  the  bridge  is  intended  to  bear  at  bigh  velo- 
cities; in  fact,  the  C'ummissionerN  arc  correct  in  aiwuuiing,  that 
the  flexure  of  the  girders  should  never  exceed  one-third  of  their 
ultimate  deflection.  In  wruughl-irun  girtlers,  the  effects  of 
reiterated  flexure  are  considerably  less  in  a  welj-ronhtrurled 
bridge,  of  similar  proportions  to  those  given  in  the  table,  than 
thoite  of  cast-iron.  The  deflection  produced  in  these  construc- 
tions, by  the  greatest  load,  will  not  be  more  than  one-sixth  of 
the  tiltimate  flexure  of  the  girder.  On  tbi^i  subject,  the  effects 
of  impact  and  resistance  of  tubular  girders  to  n  rolling  load, 
were  dtrikingly  exhibited  in  the  experimental  tehtx  made  4»n  the 
tirst  ixtUHtruntiun  of  this  kind,  erected  fur  cjtrrying  the  Black- 
burn and  IloUoa  Uullway  across  the  Liverpool  and  Leeds  Canal 
at  Ulatkburn. 

That  bridge  is  60  feet  clear  i<pan,  and  three  locomotives,  each 
weighing  SO  tona,  coupled  together,  so  a^  to  occupy  the  entire 
span,  were  made  to  patts  over,  at  velocities  varying  from  S 
miles  to  20  mileH  an  hour,  producing  a  deflection,  in  the  centre 
of  the  britlffc,  of  only  /j-incli.  Twii  long  wedges,  1  inch  hi 
thickness,  were  then  placed  upon  the  raiia  in  the  centre  of  the 
span,  and  thf!  full  of  the  engines  from  this,  when  at  the  speed 
of  R  miles  to  lu  miles  an  hour,  caused  a  detlecliou  of  only  '420 
inch,  which  was  increased  to  '5t,  or  about  4*>nch,  when  wedges 
l^  inch  in  thickness  were  substituted.  TheHe  were  severe 
tests,  and  such  as  would  not  be  generally  recommended,  as  the 
enormous  strength  of  these  girders  is  now  well  umlerttood, 
and  Uiey  may  Hafety  be  connidtared  ht  fur  service,  after  Iteifig 
subjected  to  the  heaviest  ruUing  load,  or  one  sixth  of  the  break- 
iog weight,  taken  at  high  velocities. 

DucussitMt. — Mr.  Fowlkb  said  he  was  much  indebted  to  Mr. 
Fairbairu  for  pronouncing  the  briilge  to  be  i»f  sufficient 
ftreni^h,;  but  the  investigation  would  have  hiRen  moru  aati^dac- 
tory  it  the  structure  bad  been  viewed  u»  composed  of  continuous 
girders,  each  stretching  the  full  length  of  the  platform,  and 
resting  upon  the  three  points;  this  would  be  found  to  add  one- 
fourth  to  the  absolute  strength  of  the  part  of  the  girder  span- 
ning each  opening.  'I'he  diagram  (Bg, :{,)  had  been  prepared  for 
the  purpoi^e  of  showing  the  efl^ect  of  tlie  continuity  of  the 
girder,  the  dotted  line  showing  the  curve  of  deflection,  due  to 
weighting  the  two  openings  equally  with  the  weight  of  the 
structure  itself  alone;  the  full  line  showing  the  deflection  due 
to  an  additional  load  of  two  trains  of  locomotives  upon  one 
span.  The  latter  experiment  proved  that  the  distance  from 
the  point  of  contrary  flexure  to  the  centre  jiier  was  leita  than 
25  feet,  causing  a  practical  reduction  of  the  span  from  130  feet 
to  about  105  feet,  and  adding  at  least  one-Auirth  to  the  strength 
of  the  bridge.  Now  any  principle  tliat  added  one-fourth  to 
the  Ktrength  of  the  hridgo  was,  he  considered,  too  important  to 
be  so  tightly  passed  over;  added  to  which,  he  thought  tba 
saving  of  cost  m  the  construction  of  the  work  was  an  important 
additional  couHideration.  He  thciugbt  there  was  an  error  in  the 
computation  of  Ibe  projiurtion  between  the  bottom  and  tbe  top 
of  t!iB  girder,  as  it  would  appear  thot  the  ar^a  of  the  rivet- 
boles  hatl  not  been  deducted  Irum  the  former,  which  should  evi- 
dently have  been  done.  Now  the  gross  sectional  area  of  tbe 
bottom  being  5i'UJ,  and  the  rivet-boles  diminishing  the  ares 
full  i-'iS^  an  area  of  i9'(i8  would  be  left,  making  tbe  proportion 
of  51  to  49'tiS,  wliiuh  cjH responded  very  nearly  with  tbe  pr€»- 
portion  of  13  to  11  given  in  the  paper.  In  building  the  first  of 
these  girder  bridges  (tbe  subject  being  new  to  him),  Mr.  Fowler 
had  been  guided  by  Mr.  Fairbairn'a  proportions,  as  he  was  the 
constructor  of  the  girders;  and  it  did  appear  extraordinary, 
that  the  dimensions  nf  a  bridge  of  1)5  feet  span,  which  had  now 
been  open  for  traffic  for  full  two  years,  differed  materially  from 
the  dimensiiinB  given  in  the  paper.  Now  as  that  bridge  had 
performed  its  duty  etBciently  for  two  yearK,  it  uiiuld  he  inte- 
reuting  to  le.vn  why  Mr.  Fairbairu  had  cbunged  hit:  viow»  as  to 
tbe  requisite  dimensions,  and  why  that  proportion  of  the  depth 
to  the  S]>an,  which  at  so  recent  a  jicriod  had  been  con:>idcred 
sufficient,  !<bouid  now  be  deemed  insuthcient.  The  drawing 
representnl  the  strength  of  one  girder  oalvulated  according  to 

*  VlOe  Itcport  of  tbe  CoaimlMlunvT*  appotnied  to  luquir*  Into  tba  AppUcattun  of 
Iron  to  Railway  SirtKtuin.  Ib4U. 
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"Mr.  Fairbiiirn'it  pnipurtion  and  formula;  therefore  the  total 
strength  of  the  two  wnulil  be  equal  to  XASn  tons.  The  hridfre 
had  been  tested  by  placing  six  locomotive  enKinet,  weif^hing 
together  'i^i  toriit,  on  one  openJogf  occupying  the  whole  extent 
of  it,  which,  uf  counte,  was  a  greater  test  than  if  a  similar 
weight  had  been  placed  at  the  same  time  on  the  other  opening, 
MS  in  the  latter  cnsc,  one  load  would  have  bnlaiiced  the  other. 
'I'be  effect  u(  jilacinK  six  heavy  engines  in  tHiit  situation  was  to 
cause  a  deflection  of  Ij  int.-h,  and  on  the  removal  of  the  load, 
the  nlatform  of  the  bndj^e  immedifttcly  returnwl  to  itft  uriginal 
level.  GreJLt  euro  wa«  tjiken  to  ascertain  if  tlie  main  beams 
had  any  tendency  to  approach  ench  other  wiib  that  weight 
renting  on  them,  but  there  was  no  indication  of  such  a  changa 
of  form. 

Mr.  BiitUKK  said,  the  Tnrkiiey  bridge  had  exulted  the  atten- 
tion of  the  priifessiun.  from  the  fact  of  the  t'ommifhiioner«  of 
Rsilwayji  having  objected  to  the  opening  of  the  bridge  for 
traffic,  on  the  plea  nf  c^re  fnr  the  s-nfety  of  the  public.  Mr. 
Fowler  bad  requested  him,  with  other  engineern,  to  examine  the 
stnirtiire,  tn  order  to  tcive  an  opinion  as  to  whether  the  stiengtb 
of  the  bridge  waa  suHicient,  nod  if  not.  to  point  out  «liL*re  it 
retjuired  strengthening.  After  careful  inspection  and  consi- 
deration, the  eeocrol  opinion  arrived  at  wa^  that  the  bridge 
waa  suffiriently  strong  for  all  practical  purpo^ies  of  public 
safety.  So  fnr  m  he  could  gather  from  the  paper,  that  also 
appeared  to  be  Mr.  FairliHirii's  ojilnion,  although  he  bad  de- 
tracted from  the  value  and  weight  of  that  upitiiou,  by  a!<signiog 
other  proportions  to  h  briilge  of  thot^e  dimensions.  Ail,  however, 
the  principles  which  had  (.Miideil  Mr.  Kairbairn  in  hi«  calcula- 
tions were  HO  entirety  different  from  tho^  Mr.  Hidder  had 
adopted  for  ascertniniug  the  strength  of  girder  bridges,  ho 
thought  it  wfl8  only  right  to  <iltite  what  he  believed  to  be  the 
correct  principle.  If  right,  he  tihould  have  done  some  nervice 
in  laying  his  views  bcfoie  the  In>ititution;  and,  if  wrong,  he 
Khould  hHve  tbe  advantage  of  being  mrrected.  The  6rst  point 
to  which  Mr.  Fairbairn  had  directed  attention  wm.h  the  rcliitive 
areas  of  the  top  and  bottom  of  the  girders:  and  he  had  tttated, 
that  the  proportinriff  between  them  !»bould  he  in  the  ratio  of  II 
to  IC,  and  that  any  excvgn  of  those  proportions  wan  bo  much 
dead  weight  usele^^Iy  empluyed;  that  \n  to  say.  if  tbe  12  was 
increased  to  IJ,  it  wrb  so  much  weight  added,  wjthuut  imparting 
any  rorreb|Mfndiiig  strength.  Mr.  Itidder  thouf;ht  that  must  be 
erroneous,  becauwe,  in  the  tabular  vtattMiienl,  instead  of  thu^te 
protHirttomt  of  11  to  la  being  rigidly  ailbered  to,  the  ratio  of 
12  to  14  was  occasionally  adopted.  Up  also  believed  Mr.  Fiur- 
bairn  uaa  in  error,  in  i^aying  that  the  incrense  in  flimeutiioris 
over  any  MSMiimed  ratio  wnt  an  addition  to  the  weight  of  the 
bridge,  Miilhimt  being  any  addition  to  itit  iitrength.  The  top  of 
Ibe  btidire  was  ex[>iMed  to  compret^sfiuii,  and  the  bnttoni  to  ten- 
fejon:  between  thoije  two  there  existed  the  iieutrul  axis;  there- 
fore, the  compreuing  force  vn  the  one,  and  the  tensile  strength 
on  the  other,  mui^t  be  et^iiat;  the  result  mu^t  then  be,  that  any 
addition  to  the  bottom  only  removcil  the  ueutml  axis  so  mueh 
further  fmni  the  tup,  bringing  it  so  much  nearer  to  the  bottom: 
it  wtut  true,  that  it  might  not  gain  all  the  advantage  of  that 
addition  of  metal  to  the  bottom;  hut  it  was  certain  that  nnrne 
additional  streiigtii  was  obtained.  Supposing  the  top  and  bot- 
tom to  be  in  proportion  of  U  to  12,  the  paper  implied,  that  if 
II  wa«  added  to  the  bottom,  making  it  22.  no  fttrength  would  be 
added  to  the  bridge,  but  that  it  would  be  encumbered  by  an 
etlra  weiglit  of  metal.  Mr.  Bidder  denieil  that  position,  and 
thought  that  tbe  neutral  axis  being  removed  from  tlio  top,  by 
any  addition  of  metal  to  the  bottom,  even  if  that  addition 
nmountifl  to  .11^,  the  tttrength  of  the  bridge  would  be  increased 
by  one-third;  adding  .V)  per  cent,  in  M-eight,  and  gaining  .lo 
per  cent,  in  strength.  He  did  not  mean  to  suy  that  would  be  n 
judicio'is  distribution  of  themotiil,  but  he  thought  it  wrung  to 
icuppovre  it  «ould  perform  no  duty,  and  much  Ie»s,  that  it  would 
be  injurious.  He  thought  it  incorrect  to  lix  any  arbitrarv  limits 
to  two  ((unntitics  increasing  in  different  ratios,  and  in  t)i&t  re- 
spect he  was  decidedly  at  iMue  with  the  deductions  uf  the  paper. 
lie  h\m»  di»ented  from  the  notion,  that  the  depth  of  a  girder 
fhotild  be  restricted  within  any  given  limits;  in  practice,  en- 
gineers were  scarcely  ever  able  to  Hx  )>ucb  limits,  being  generally 
guided  by  local  eanhiderntionR.  The  queKtiun  of  tbe  proper 
depth  of  a  girder  wax  at  present  entirely  unascertained;  and  it 
waft  clear  the  author  of  the  papnr  rnuld  not  have  arrived  at  ativ 
precii^e  iioti()n  «ii  the  subject,  because  the  original  table  sent  witli 
the  paper  assigned  the  proportion  ofVpthof  the  span  fur  the 
depth  uf  a  girder  of  any  span;  bat  iu  the  amended  table,  sub- 


seipiently  transmitted,  that  proportion  was  only  retained  up  to 
Boans  of  130  feet,  and  the  pmiiortion  of  ^^th  was  adopted  for 
all  greater  spans.  Theoretically,  tbe  top  and  bottom  could  not 
be  placed  too  far  apart;  in  practice,  the  consideration  wa<,  tho 
leaat  amount  of  metal  that  would  enable  tho  too  and  bottom  to 
be  placed  at  a  proper  distance  to  prevent  the  *>ides  from  buck- 
ling. That  was  a  (juestion  which  could  not  be  decided  raathe> 
maticnily.  but  must  be  determined  entirely  by  experiment.  He 
was  not  aware  what  reaiioiis  had  induciMl  this  alterutiiui  of  the 
table  within  the  last  fortnight;  but  he  thought  it  would  not  be 
wiae  to  adopt  blindly  any  empirical  limit.  He  thought  it  a  mis- 
take to  endeavour  to  ascertain  the  strength  of  a  girder  by  finding 
the  greatest  weight  it  would  austjun,  and  he  wasnutawareofany 
received  coefKcient  so  litrge  as  20  tons  to  tho  s^juare  inch;  the 
largest  be  knew  uf  was  16  tons,  lie  agreed  in  the  observations 
on  the  small  effect  of  vibration,  by  railway  train&  paKsing  over 
bridges;  he  believed  it  to  be  a  mere  ghost,  raised  by  mathema- 
ticians to  frighten  engineers  as  to  the  strength  of  their  struc.- 
tures;  and  be  thought  the  engineers  were  bound,  as  standing 
between  the  mathematicians  and  the  public,  to  apply  to  their 
de<luctions  the  principles  of  uumniun  sen«te>  \l'hen  once  a  cer- 
tain length  uf  girder  was  exceeded,  the  effect  of  ooncussion 
ought  to  bo  left  entirely  out  uf  consideration.  Mr.  Fowler  had 
placed  on  his  bridge  an  extraordinary  weight  of  322  tons  on  one 
opening;  and  it  was  asked,  what  would  be  the  eii'ect  of  that 
weight  in  motion,  treating  it  as  '.f22  tons  on  one  pair  of  wheels, 
propelled  in  a  given  direction;  it  mu«t  be  remembered,  that 
weight  would  be  distributed  over  72  wheels,  each  having  a 
spring,  and  as  that  weight  could  only  operate  on  a  girder 
through  the  instrumentality  of  the  rails,  which  were  nearly  6 
inches  in  depth  by  1  inch  in  thickness,  it  would  be  seen  that  the 
effect,  whether  vertically  or  taterally.  would  be  ahsidutely 
nothing  on  a  strncture  of  that  weight  and  rigidity.  The  frac- 
ture of  a  rail,  or  a  chair,  laterally,  by  the  action  of  a  train,  was 
a  thing  of  rare  occurrence,  except  when  the  cnrriages  got  off 
the  line;  as  an  engineer,  he  considered,  practically,  that  might 
be  omitted  from  con-^ideration.  It  must  then  be  ••upposed,  that 
tbe  strain  would  act  vertically  and  snap  the  girder;  but  there 
was  not  a  niil  which  was  nut  subjected,  by  every  train  pa»ting 
over  it,  to  a  much  greater  strain  than  any  on  the  bridge  in 
question.  In  bis  opinion,  t)ie  effect  of  concussion  oti  nny  bridge 
of  such  a  span,  with  girders  of  such  dimensionK,  wiis  a  matter 
unworthy  of  notice.  In  mnkinga  few  observations,  for  the  pur- 
pose of  showing  that  the  bridge,  as  constructed  by  Mr.  Fowler, 
and  so  retained,  in  opposition  to  the  report  of  tho  Inspecting 
Officer,  was  abundantly  strons,  he  desired  it  might  nut  be  sup- 
posed that  he  wished  to  reflect  on  that  gentleman,  who  hud 
never  shown  the  slightest  desire  to  throw  im|>pdimentK  in  the 
way  of  any  engineer,  or  that  he  should  be  supposed  to  wish  to 
do  more  than  to  have  the  question  f-iirly  and  buncslly  discussed 
before  the  Institution,  ('.iptain  tjimmons  harl  staled  in  bis 
report,  that  he  should  be  salistied  if  one  opening  of  the  bridge 
would  sustain  n  loud  of  tOO  tons,  with  a  !«train  of  &  tons  to  tbe 
inch,  the  dead  weight  of  the  bridge  being  175  tons,  leaving  225 
tons  for  the  rolling  loiut.  In  order  tt>  nubmit  it  to  a  severe  test, 
Mr.  Fowler  had  jdaced  223  tons  on  one  opening;  but  be  would 
avik,  under  what  circumstauces  of  ordinary  tnillic  was  the  bridge 
linhle  to  be  exposed  to  that  test?  It  couhl  only  be  on  the  sup- 
position of  three  cotipkd  engines  travelling  on  cnrb  line,  with- 
out any  carriage  being  attached  to  them,  and  meeting  on  one 
jtarticular  opening.  In  prartict^,  three  coupled  engines  were 
not  often  attached  to  a  heavy  goode  train,  and  it  was  not  pro- 
bjible  that  three  engines  would  olten  go  out  alone.  I'he  sup- 
ptwed  tewt,  however,  required  the  same  weight  on  both  lines;  it 
might  be  fairly  presumed,  that  one  of  tlie  sets  of  engines  would 
have  a  train  attached  to  it.  and  resting  on  the  other  opening; 
so  that  the  effect  would  be  diminished  on  the  portion  on  which 
the  engines  restetl.  After  subjecling  the  bridge  tu  that  weight 
iif  222  tons,  the  deflection  wus  ascertained  to  be  l^-inch. 
Captain  Simmons  said,  if  it  would  bear  that  weight,  and  not 
have  more  strain  than  i  ton4  on  the  inch,  he  would  be  MitisBed; 
whatever  extent  of  weight  that  wa^  derived  frum,  the  effect  on 
the  tension  of  the  iron  would  be  the  same,  and  taking  the  strain 
on  the  bottom  to  be  S  tons  to  the  inch,  the  deflection  ouu'ht  to 
be  2  inches;  it  was  artu-illy  only  l\  inch,  therefore  thi'  experi- 
ment proved  the  strain  wus  not  5  tons  to  the  inch.  Mr.  Itidder 
had  nut  been  quite  xatistied  on  that  point  until  .Mr.  Wild's  ex- 
periments on  a  siniilurly  proportioned  beam,  showed  the  point 
of  bearing  was  practically  reduced  from  130  feet  to  103  feet, 
by  the  continuity  of  the  tubes  over  tbe  centre  pier,  by  which 
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tlie  lenfrth  oT  the  f^inler  exposed  tu  strain,  was  not  nnljr  re- 
duced, but  the  weight  beinfr  e((uAlly  diffused,  van  ahn  diini- 
niiihud,  and  therefore  the  deUcction  would  be  reduced  ng  the 
Aqunre;  this  induced  t)ie  conduKitm  in  hU  mind,  that  the  Torkvej^ 
bridge  wav  abundantly  strong  for  all  purptMettuf  public  safety. 

Mr.  Eatun  Houukin^on  said,  it  was  irith  j^reat  reluctance 
that  he  made  any  oWrvnliun  in  the  absence  nf  ,^!r.  Kair- 
liaini.  difl'erinff  an  be  did  from  him  in  many  of  his  cnnclusions. 
Mr.  Kairbairn  had  in  his  piiper  adduced  a  formula,  with  a 
coefficient  attached,  for  the  stren^h  of  wrou^'ht-iron  tubi^s; 
but  t)ie  adequacy  uf  that  formula  might  be  questioned;  indeed 
ifthe  tubes  were  made  as  proposed  in  the  paper,  it  was  doubtful 
whether  it  mi^'b1  not  be  unxafe  and  dangerous,  to  rely  upon  the 
ffinnula.  U'bcn  Mr.  Ilodifkinson  made  experiments  many  yearn 
iijfo,  to  ascertain  the  strength  and  best  form  of  cast-iron  Yearns, 
they  may  be  repirded  uti  atmoMt  unknown  in  our  metropolis.  ^ 
he  used  the  same  simple  formula,  with  a  coeBicient  deduced  from 
numerous  practical  experiments  on  the  fracture  of  cast-iron 
beams.  Thji*  forinala  depemlcil  merely  on  the  tensile  strength 
of  the  bottom  rih,  and  on  the  depth  and  Icn^h  of  the  beam. 
These  data  lie  considered  sufficient  for  that  material;  for  in 
catit-iron  beams,  of  the  best  form,  there  would  he  more  thiin 
twice  as  mucli  metal  in  the  bottom  flange  as  in  all  the  rest  of  the 
l*am  in  the  middle.*  This  was  not  the  case  with  the  new 
tubular  tflrders.  The  defective  elasticity  of  cast-iron  rendered 
it  difficult  to  draw  such  precise  conclusions  from  it,  as  from  a 
material  of  more  perfect  elastic  force,  such  as  wrought-iron. 
The  formula  he  had  found  suitable  for  cast-iron  beams  would 
not,  he  conceived,  be  applicable  to  tubes  of  wroueht-iron,  M-hore 
the  bottom  (whose  tensile  force  was  alone  included)  bore  but  a 
small  promirtion  to  the  whole  sectional  area;  and  the  sides  of 
the  tubes  had  as  much  sectinnat  nrcn  in  them  :is  rdl  the  rest. 
The  side  plates  themselves,  without  tho  angle-irons  tu  stiffen 
them,  might  be  equal  at  least  in  sectional  area  to  the  plated)  in 
the  top  and  bottom;  and  to  employ  a  formtiln  that  would  reject 
half  the  materiiil  in  the  tube,  because  the  estinuition  of  its  forces 
could  not  be  easily  arrived  at  by  a  simple  arithmetical  compu- 
tation only,  was  not  in  accordance  with  the  knowledge  of  the 
present  day.  It  might  however  be  said,  that  the  formula  was 
applicable  to  similar  tubes  of  a  ptirticular  form;  hut  the  tubes 
iu  Mr.  Fairbairn's  t.ible  were  not  similar,  and  its  npplicnhility 
to  tubes  of  the  various  kinr].4  in  the  table  was  doiihtfiil;  and 
espocifJIy  to  tubes  of  other  forms,  as  that  of  the  Torkt^cy  bridge, 
the  strengtli  of  which  Mr.  Fairbairn  had  computed  by  it.  The 
complete  solution  for  the  strength  of  tubes  in  general,  was  more 
troublesome  than  diflicult.  If,  for  instance,  the  top  and  bot- 
tom of  Uie  tube  differed  from  each  other  in  sectional  area,  or 
in  form,  it  would  he  necessary,  first,  to  obtain  the  situation 
of  the  neutral  line,  and  this  would  be  in  the  centre  of  gravity 
of  the  section.  Secondly,  it  would  be  necessary  to  Jiiid  the 
moments  of  tho  forces  exerted  by  each  of  the  plates  in  the  top, 
bottom,  and  sides  of  the  liibe;  or,  in  other  words,  the  forces  of 
the  particles  of  each,  multiplied  by  their  distance  from  the 
neutnil  liue.  The  sum  of  these  moments  must  he  equated  to 
that  from  the  weight  laid  on,  and  the  leverage  from  the  length 
of  the  tube  between  the  supports.  Then,  for  the  strength  of 
the  tube  of  the  second  form,  the  formula 
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would  Apply,  where  ti^tf,  were  the  external  and  internal  depths 
respectively;  &,  li\  the  external  and  internal  breadtliK;  I,  the  diii- 
taiice  between  the  buppurts;  /^  the  strain  per  square  inch  of 
section  )*-)xtaiMed  at  the  trqi  and  bottom  uf  the  tube;  and  W  the 
weight  which,  being  laid  on  the  middle  of  the  tube,  would  pro- 
duce tliat  stniin.t  If  yW  tjdten  at  H  tons  per  square  inch,  it 
would  be  within  the  elastic  force  of  the  material ;  some  tubes  of 
isimpio  platcsi  had  borne  as  much  as  double  that  pressure,  or 
mure.  Mr.  Fairbairn  assorted  that  the  comparative  thickness 
of  the  top  and  the  bottom  of  a  tube  should  bo  as  I'i  to  1 1,  thi^ 
having  been  the  caue  in  the  large  tube  made  in  London;  hut 
Mr.  ilodgkinsou  contended  that  there  could  be  no  comttunt 
proportion  between  the  thickness  of  the  top  and  the  bottom.  A 
tube  of  one  thickness  of  metal  might  he  well  proportioned,  but 
double  the  thickness  would  render  it  very  much  out  of  propor- 

*  Id  Uic  KtroDgMt  cuUlruiibram,  u  ot>Ulii«d  fnim  ibnt  njwdtntnu,  ttiv  am. 
(if  th*  MCttoni  ur  Ibe  lap  bti4  boiUim  H)ia,  In  iba  mlddU,  mt»  m  1  lo  6  ovkrljT)  and 
tbc  boUum  lib  bail  3*4  tlcnra  »  rnucb  )ii  ils  aMlluu  ai  all  thv  rraU 

t  Pur  the  viaiinrrof  compollnj  ttie  airea«tb  of  ih«  Conn-ny  Tubp,  iw  A[ip«ndix, 
by  Hr.  tindgklnton.  In  tbp  KvpoifOC  the  Cuntiilsiloiicn  on  lh«  Stranitb  of  Iran, 
tfp.  174, 1/6.     In  tabci  farmed  of  ilmplc  ptaua,  arllh  crtia  at  th«  top.  as  In  time 
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tiun.  The  resistance  of  thin  plates  to  a  crushing  force,  applied 
in  the  direction  of  their  length,  was  found  to  vary  nearly  a^  the 
cube  of  the  thickness.  Doubting  the  thickne!»  of  a  very  thin 
tube  at  the  top  would  gi  ve  six  or  seven  times  the  resisting  |K>wer 
there;  whilst  doubling  it  at  the  bottom  only  gave  twice  the 
strength.  This  property  of  compression  extended  only  to 
plates  of  tubes  not  stnuned  tn  more  than  about  nine  tons  per 
square  inch:  it  was  not  easy  to  give  proper  proportions  for 
tht^v  kiuds  of  tubes,  without  further  practical  information. 
Mr.  Ilodgkinson  had  made  many  experiments;  which  were  given 
in  the  Report  of  the  (.'ommissioners,  in  order  lo  supply  thai 
information;  hut  the  inquiry  was  still  In  its  infancy,  Empirical 
lawd  might  by  degrees  be  laid  down;  but  real  elementary  calcu- 
lations should,  at  present,  atone  be  attempted;  and  these  prin- 
cipIeK,  when  in  practice  the  plates  were  thick  enough  not  tu 
buckle  by  the  compresision,  hail  lung  been  under^itood.* 

From  experiments  on  the  resisting  poware  of  rectangular  cells 
of  wniught-iroD,  t  inches,  and  8  inches  square,  and  IU  feet  lung, 
compressed  in  tho  direction  of  their  length,  tho  thickness  and 
crushing  weights  per  square  inch  were — 

CetU  8  nchn  rquare. 
IncliDt.  Tuna. 
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•21    Not  cruabed  with  12  tooi. 

These  experiments,  lo  far  as  they  extended,  showed  the 
weakness  of  cells  with  thin  plates;  and  rendered  it  probable, 
that  the  thickness  of  the  plates  should  be  in  proportion  to  the 
lateral  dimensions  of  the  cell.  The  practical  use  of  cells  in  the 
top  of  the  tube  girders  was  to  prevent  the  ]>lates  from  becoming 
cnppJed,  or  wrinkled  in  that  spot;  but  this  would  be  better 
done  by  thick  plates  than  by  rectangular  cells,  which,  in  Mr. 
Itodgkinson's  experiments,  were  generally  crushed  with  a  pres- 
sure of  1?  tons  per  srjunre  inch  of  (section,  or  even  lesi*.  A  rect- 
angular tube  of  great  thickness,  nearly  7  tons  weluht,  47  feet 
long,  45  feet  span,  3  feet  deep,  and  2  feet  wide,  made  of  plates 
J-inch  thick  at  the  top,  bottom,  and  sides,  when  bt-nt  trans- 
versely by  a  load  in  the  middle,  was  not  perceptibly  crushed  nt 
the  top,  with  a  pressure  of  12  tonaur  15  tons  per  square  inch  of 
section;  and  it  required  upwards  of  17  tori»i  lo  produce  any 
indication  of  wrinkling  in  tho  top.  The  same  tube,  when  its 
top  and  bottom  i>Iate8,  in  the  middle,  were  replaced  with  others 
of  the  same  thickness,  and  its  side  plates  were  made  of  half 
the  thickness,  or  ^-inch  thick,  was  not  corrugated  or  wrinkled 
in  the  top,  thuugii  it  was  considerably  shortened  by  the  com- 
pression there,  ami  had  taken  a  deflection  of  7-33  inches,  with 
a  load  of  nearly  Il>3  ton^  in  the  centie,  and  a  prex-iure  in  the 
top  plates  of  18  tons  per  square  inch  of  section.     Tubes  of  half 

■Bidv  bf  Ur.  Falrb«h-n,  tbt  McOuti  of  the  top  mnd  boilom  belai;  twarly  vqnal,  tba 
•trvflfth  ibtglit  be  cocnput*^,  by  aunmlng  niialliFr  fatm,  of  n«arly  cqnai  ttrcDgtbt 
■nil  HiItT  cftlcaUblr,  In  the  foltowtuK  manuvr  :— 

„.     I  Pig. '.*.— SecUoB  of  Tube  nearly  «<]alnlrat  lo 

"    '  atrvngtfa,  the  ttikkneia  nl  the  bottaiB  and 

SecUon  of  TutM  u  faraaed.  aldci  beiof  eqiul  to  tba*e  in   the  furnwi 

and  Ibe  top  of  equal   ana  of  aRDoR  to  tliat 

of  the  celU  Ir  the  tarmn,  aod  placed  at  the 

bdgbt  of  Uie  euiln  at  giarltr  °(  Uie  ctUs. 
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that  thickness  at  the  top  would  probably  hnve  urtnlcled  with  a 
few  lon»  per  squnre  inch  of  section  there.  These  facts  «how«d 
the  Rxeat  iniportaiice  of  increasing  the  thickne»H  of  the  plates  of 
tuhe? ;  and  his  experiments  rendered  it  evident  thnt  the  square 
celtulnr  tops  nilfrht  be  advnnt«geoti!)1y  di»>penHed  with,  by  in- 
creAjtinu:  the  thicknuHM  of  the  plates  on  the  top  by  riveting- 
them  tojrether,  and  thus  phicitip  the  rc^JHtinfr  forces  at  the 
top  nnd  iKittom  of  the  tube  »!i  far  asunder  as  potMible.  1  f,  alxo, 
in  addition,  longitudinal  rihii  of  cast>iron  were  riveted  to  the 
platpx  along  the  top,  to  resist  compression,  when  the  wrouRht- 
iron  failed,  agrent  increase  of  «treni,'th  would  thus  be  obtained, 
as  had  been  shown  by  hi^  experiments. 

Jlr.  C  ir  With  he;rged  (irwt  to  read  the  fidlowing  extract 
from  the  Second  Ileport  by  Ciiptaia  Simmons,  the  Government 
Inspector: — 

**  tn  reply  to  the  qoettion,  '  Whether  if  I  stilt  remaio  of  opinion  thit 
thu  Tuduct  eanaot  lie  openod  with  ufety  to  the  puhlie,  what  further 
■tTeo|theaing  wil)  be  nereiurr?'  t  have  to  state,  that  for  reasona  before 
adduced,  I  do  not  contider  that  tbc  viaduct  can  he  opened  for  the  conti* 
nooas  psuage  of  traiot  with  ufrtj'  to  Ihn  public,  and  that  it  will  not  he 
ia  a  coadition  lo  he  opened  aiitil  it  shall  hint  bei^n  bo  slreof;tbencd,  Ibit 
a  load  of  about  40U  tons  (incltiding  the  weight  of  the  beami  tbemiclves 
and  all  llie  ataoding  parlt  of  the  bridge),  distiibuted  cqoally  over  the 
pUtfomi  of  one  tpan,  ihall  oot  produce  a  freater  preiture  upon  the  top 
plate  of  the  firdrr*  than  Ave  ton*  per  aqnare  inrh.'" 
In  consei)uence  of  thin  opinion.  Mr.  WiUl  had,  at  the  request 
of  Mr.  howler,  entered  into  calcuJations  to  ascertain  whnt  the 
compressive  irtrmn  on  the  top  of  the  bridge  would  he  under  the 
preacribfid  conditions,  when  it  was  found  that  it  would  be  lem 


than  6  tons  per  square  inch,  the  limit  defined  In  the  report.  As 
tbia  result  aiffered  from  that  arrived  at  by  the  (Government 
Inspector,  recourse  was  had  to  experiments  to  confirm  the  truth 
of  the  caiculHtions.  Among  the  nmny  ptiints  noticed  in  Mr. 
Fairijairn'*  paper,  was  one  which  he  must  coni-ider  not  only 
un philosophical,  but  positively  dangerous.  The  paper  said,  "  It 
is  c^nnidered  by  wtme  engineers,  ns  vcrr  important  lo  the 
strength  of  these"  bridges,  that  the  girders  should  be  continuous, 
or  extending  over  two  or  more  spans.  This  U.  no  doubt  cor- 
rect in  a  certain  extent,  and  although  the  fact  is  admitted,  yel 
this  consideration  is  purposely  neglected  in  these  calr.TilntinnH; 
any  auxiliary  support  "f  that  Kind  acting  merely  na  a  counler- 
potse.  It  is  conai(lere<l  safer  to  treat  the  ouhject  on  the  principle 
of  cumpaasing  each  of  the  spans  Mith  Miitiple  and  perfectly  inde- 
pendent girders,"  The  importance  of  the  effect  of  continuity 
wn«(  lick nnw led ged  by  all  authorities,  Sit  thnt  it  could  not  he 
admitted  that  this  whm  an  clement  the  consideration  of  which 
might,  with  any  propriety,  be  negletted.  The  Tork^ey  bridge 
consisted  of  two  openings,  each  of  13<1  feet;  the  two  being 
spanneil  by  a  continuous  girder  resting  un  the  central  support. 
1  f  such  a  beam  wa.s  placed  on  the  three  supijorls  A,  11,  C  (6g  i), 
and  were  loaded  uniformly,  it  would  assume  the  ahape  of  the 
dotted  line  A  oi  B  »  C  It  was  evident  that  between  A  and  m,  the 
upper  portion  of  the  beam  would  be  comprcased,  whilst  in  the 
part  m  n,  over  the  support,  the  reverse  effect  would  be  pro- 
duced; the  beam  might  therefore  he  divided  into  three  parts. 
At  the  point  of  contrary  fle:iure  m,  all  horizonttd  forces  ceased, 
and  there  existed  merely  the  vertical  strain  due  to  the  anvpcii- 
sioo  at  that  point  of  half  the  weight  of  the  beam  A  m.     If  the 
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coaltnuous  beam  were  hinged  at  the  points  of  contrary  Jlexure, 
and  so  dividetl  into  three  independent  beams,  the  previously 
existing  cuuditioDs  would  remain  unaltered.  Thia  being  the 
caa^  it  would  be  an  evident  error,  if  iu  calculatlni;  the  strength 
of  MUib  M  beam,  A  II  only  were  taken  as  its  length.  In  order 
to  check,  prncticnlly,  the  calculated  position  of  the  point  uf  cnn- 
Irary  flexure,  the  experiment  was  tried  on  a  Inrpe  wooden 
model,  by  loading  it  firHt  with  such  weights  as  reprei^ented  the 
constant  load  due  to  the  structure.  The  nuMlel  beam  then  took 
the  form  khown  by  the  dotted  line,  nnd  the  point  of  contrary 
flexure  waa  found  to  he  Sa^  inchcB  from  the  point  B.  'J'he 
model  was  then  severed  and  hinged  at  thnt  point,  when  the 
cur\-e  and  the  defection  were  found,  as  might  have  been  ex- 
pected, the  same  as  before.  In  order  to  ascertain  the  point  of 
coDtrar>'  flexure  in  a  beam  loaded  as  prescribed  by  the  (iovern- 
meot  Inspector,  over  one  span  only,  an  additional  weight  wag 
added,  having  to  the  n-eight  previously  applied  on  that  span  the 
tame  proportiou  as  KK>t»>ns,  tlie  presoribed  load,  had  to  15l)toU8, 
the  weight  of  the  structure;  tho  point  of  contrary  flexure 
then  approached  to  within  ai^  inrhp«  of  the  central  support. 
The  beam  was  again  severed  and  hinged  at  that  point,  and  the 
ctinre  was  formed  as  regularly  as  before,  the  deflection  on 
tha  beavUy-loaded  tide  being  jj,  inches.  The  beam  was  then 
cut  in  half,   milking    it   into  two  detached  beams,  the  ends 


meeting  on  the  central  pier,  when  it  was  found  on  the  heavily- 
loaded  side  that  the  deflection  was  increased  to  94  inches.  As 
much  weight  was  then  removed  as  reduced  the  deflection  to  the 
same  nmnunt  as  hod,  in  the  enntinuoui;  be^m,  been  pro<luced  by 
the  weight  representing  400  tons,  and  the  proportion  home  by 
the  weiifht  reqnitiite  to  prmlure  a  given  deflection  in  the  de- 
tached beam,  was  to  that  requisite  to  produce  the  same  deflec- 
tion in  the  continuous  beam  as  GS\  to  IW.  Having  found  the 
position  of  the  point  of  contrary  flexure  in  a  beam,  loaded  in 
the  proportions*  prescribed  by  the  (lovernnient  Inspector,  it  wah 
easy  to  calculate  the  strain  upon  the  top  cells  oftheTorksey 
bridge.      The  virtual  length  of  the  girders  would  he  130  —  ^|j 

^  i(>8|  feet:  the  load  upon  these  girders  would  be  -~-^  X  i^Hi 

=  333  tons;  or  upon  each  girder  166  tons,  or  upon  the  centre 
83  tons.  If,  for  the  sake  of  simplicity,  the  value  of  the  ^Ide 
plates  was  omitted,  tho  strain  upon  the  top  cell  would  be — 


83  X  -7 


lOS^ 


=  V67  tons  per  inch. 


4  X  9 -J         50 

being  less  thnn  the  limiting  stmin  of  5  tons  per  inch,  defined  by 
the  tiovernnieut  Inspector.  The  experiments,  therefore,  fullv 
corroborated  the  truth  uf  the  calculations  previously  mnde,  and 
showed  the  compreaaiTO  strain  per  square  inch,  on  the  top  cell 
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of  tlM  girder,  to  be  lew  than  tfant  for  exceeding  which  the 
GovernmeDt  Inspector  had  condemned  the  bridge,  and  thus  tin 
important  line  tind  remained  fur  Hnmi^  cutiMiderutile  periud  cioM>d 
at  «  KTSit  iJi'i-iiniary  »«crilic«:  tlie  rttilwsy  company  had  been, 
and  were  ^till  deprived  of  the  use  of  their  property,  and  the 
public  convenience  G'lfTer^d,  not  in  conseiiuence  of  any  onii»t«iun 
on  the  part  of  the  ciiicineer  to  provide  adequate  strength  for  the 
public  Hecurity.  hut  from  the  perniciouii  effects  of  (jovernnient 
interference,  and  from  the  neces^iry  consequence  nf  the  want 
of  practical  skill,  nlwaya  demoriKtrated  when  officer*,  whotiC 
duties  wero  Ktrictly  military,  were  iutruated  with  the  control  of 
civil  works. 


PROFESSIONAL   EDUCATION. 

Tug  question  of  diploma  or  no  diploma  will  he  debated  so 
long  as  there  are  ctillejfeii  and  (ichixd^t  fur  enuin^*'rini;,  and  mi 
long  an  doclriniiiriHoi  existH.  It  is  a  part  of  the  tactics  trhich 
the  latter  sect  employ  to  lead  the  world  astray,  to  point  out 
Kome  defects  in  existing  t^yeten)^  and  to  put  forward  some 
doctrinaire  eyittem,  without  the  least  reference  to  the  abstihite 
law  that  the  new  system  must  have  defects  as  well  as  others. 
It  is  not  enough  tnat  an  existing  system  works  very  well»  and 
Ihat  there  i»  no  rvidt'nce  of  other  system*  working  better,  but 
we  must  give  up  the  testimony  of  our  eentes  and  all  the 
results  of  experience  for  imaginary  advantaged.  With  regard 
to  the  diploma  or  sdiitlaKtic  system,  instead  of  at  once  admit- 
ting that  i>ucli  system  must  be  the  acme  of  superiority,  we 
earnestly  re4|uest  our  readers  to  survey  the  history  of  entfineer- 
ing  in  this  country,  before  they  suffer  themtaelveii  to  be  harked 
away  from  what,  after  nil,  may  he  the  state  uf  affairs  most  con- 
ducive to  the  {uililic  bene6t. 

In  the  first  jilace  we  will  refer  to  experience,  whether  the 
present  syi^tem,  or  no  syntem,  allows  first-rate  men  to  be  pro- 
duced? The  answer  to  this  is — Smcaton,  Milne,  Brintlley, 
ACatt,  Trevithii'k,  Jes8op,  l)r>dd,  Rennie,  Belt,  Bramah,  Mur- 
doch, M'ooir,  Telford,  i^tepheiiHon,  the  Scotch  Stevenson,  11  ud- 
dart.  Brown,  Gallowny.  In  the  present  day  we  have  certainly 
men  enough  to  maintain  the  character  of  the  pruf««sioji  in  every 
department. 

In  most  other  countries  of  Europe,  engineering,  m  far  from 
being  a  free  profession,  i?  monopolized  by  giivernment  offidals; 
liut,  without  casting  any  rcHvctionti  upon  them,  we  may  simply 
Kuy  that  the  engineers  of  no  country  have  a  !iu)M!rtority  over 
ourft,  and  that  durinir  this  century  foreign'engiueors  have  been 
behind,  and,  following  in  the  way  in  which  we  have  led,  have 
looked  up  to  this  country  as  the  real  school  uf  instructlun.  It  is 
to  be  observed  that  many  ciiuiiitripN  have  a  greater  abundance 
of  institutions  for  promoting  theoretical  kuou-ledgo  than  are  to 
be  found  here,  and  that,  in  mo!it,  theoretical  knowledge  and  the 
diploma  system  have  full  sway;  but  t^till  the  broad  fact  rernaim^ 
that  Kngland  i>i  the  great  school  of  engineering  knowledge. 
Even  the  engineering  litcrnttire  of  the  continent,  copious  as  it 
ift,  is  only  a  reproduction  of  Knglish  types.  It  is  to  be  pre- 
sumed, tlierefore,  from  a  comparison  of  facts,  that  the  diploma 
system  is  not  better  than  our  system  of  (ree  practice. 

It  is  further  to  be  oheerved,  that  England  affords  abundant 
scope  for  employment,  and  that  lirsl-rate  men  are  better  paid 
than  on  the  cunliiient;  but,  notwithstanditig  this,  ho  fur  from 
the  superiorly-educ^tted  engineers  of  the  continent  coming  here 
itnd  (Irit'iug  ours  oat,  it  in  the  other  wfiy.  'I'bnt  Mlmiigers  have 
full  liberty  here  in  proved  by  the  instances  of  Lahclye,  l-'utton, 
Brunei,  Perkins,  and  so  nutny  others;  hut  though  men  uf  genius 
come  here  from  abrotid  Wcaui^  there  is  a  free  lield,  and 
although  several  strangers  are  now  in  practice,  yet  they  form 
an  inconsiderable  fraction.  On  the  other  baud,  it  will  be 
observed  that  Eagliah  engineers  have  aUrays  been  employed 
abroad,  and  bavn  there  executed  some  of  their  must  renutrkable 
worka.  H'e  may  onumenite  I'erry,  Trevithick,  the  Kennies, 
the  StephensouH,  Oibbs,  Tierney  t'larke,  Brunei,  Ituddicomhe, 
tVllcnrd,  Lowe,  C'legg,  the  Taylors,  ^Vhishaw,  IJalloway,  Faii- 
nuiin,  Lindley,  .Milne,  Cresy,  Cockerell,  Mtniby,  Siuip&oii,  \'ig- 
nolet*,  and  Locke.  At  this  present  time,  from  f^painto  Ilussi.t.from 
N'orway  to  Italy,  there  i^  hardly  acoiintr)'  uf  Europe  which  has 
not  placed  some  of  its  great  works  under  the  direction  uf  our 
engineer*;  while  here  there  is  not  one  great  work  for  which  an 
cni(ineer  Ims  been  called  in  from  uhriiail.  'I'hoi^e  which  have 
been  executed  here,  such  as  the  Thames  Tunnel,  have  been  the 
productions  uf  men  established  and  naturalised  here. 


So  far  w  to  the  patonnei;  but  experience  i»  likewise  avaiUble 
as  to  the  works  produced.  In  thi-i  country,  the  ability  of  the 
engineers  haa  been  stufiicient  to  carry  out  every  claas  of  work 
which  has  been  compastu^d  on  the  continent,  to  give  the  older 
classeii  of  works  a  new  or  greater  deveh>]>ment,  and  to  lead  the 
way  in  new  branches  of  employment.  Aqueducts  for  water 
supply  we  have  not,  it  is  true,  made;  but  we  have  comparaUa 
works  in  those  carr^-Jng  our  canals.  When  the  Mollandera  and 
French  had  shown  us  the  way  in  artiticial  navigations,  we 
quickly  covered  uur  island  with  a  network  of  water  couunoni- 
cations,  which  gave  us  like  advantage  with  llulland,  whicli  sur- 
passed  Flanders,  and  which  France  has  for  fifty  years  tried  to 
imitate.  In  land  drainage  we  are  pupils  of  the  Hollanders, 
but  we  have,  in  the  Bedford  Level,  given  examples  of  large 
uildertakings  of  this  kind,  as  we  have  on  a  snuiller  M^ale  iiruund 
our  rousts.  We  had  older  instances  of  sea  beacons,  hut  we 
have  on  the  Kddystone,  the  Dell  Rock,  the  Skerryvore,  and  the 
Skerries,  produced  unequalled  monuments,  while  we  have  Intro- 
itiiccd  cnnRtructions  uf  iron,  and  the  screw  pile  and  hy- 
draulic pile  for  sands.  Of  bridges  there  were  mioiy  old  maater- 
jiieces,  but  the  class  of  works  executed  here  justly  excite 
a<tmiration;  while  in  this,  one  of  the  olde«t  branches  of  en- 
gineering, and  one  of  the  moat  limited  type,  the  way  has  been 
led  to  numerous  modilications  and  improvements,  greatly 
extending  the  range  of  application.  Suspension  brlilges,  thosii 
of  cAKt'iron,  tubular   hridgi^  and   those  on    Potts'e  hydraulie 

Iiilcs,  were  first  introduced  here;  while  numerous  examples  of 
ess  striking  modificutiotis  in  skew  arches,  lattice  and  girder 
brides,  have  hE^eii  ctipiou^ly  supplied.  In  tunnels  and  aubter- 
ranenn  works  we  have  imiple  proof  of  our  success. 

Although  governtnent  *1(»cks  and  harbiiurs  un  an  extensive 
scale  have  been  executed  by  the  French  engineers,  yet  the 
commercial  dock  system  has  here  been  »n  expanded  :ik  to  have 
reached  a  new  era.  .Many  of  the  outpurt  dorks  would  rank  as 
fimt-class  woiks  were  it  not  that  Liverpool  and  London  so 
greulty  surpass  all  other  dock  systems.  The  extension  of  our 
commercial  harWurs,  with  the  jetties,  chain  piers,  and  break- 
waters, is  likewise  a  noticeable  fact. 

The  system  of  town  sewage,  and  that  of  agricultural  drain- 
age, hava  been,  us  it  were,  renewed  in  thit  country,  and  are 
now  received  as  models  elsewhere. 

We  bear  much  uf  the  scientific  mining  of  the  continent,  but 
we  know  this  simple  fact,  that  many  branches  of  mining  have 
here  received  an  unexampled  development  and  acquired  a 
decided  superiority;  while  our  miners,  notwithsUnuing  the 
coTnpetiliou  of  the  High  Dutch,  are  extensively  employed 
ahroiid. 

Of  many  nf  the  most  important  branches  of  engineering  we 
may  almost  claim  the  invention.  If  we  name  the  Rteatn-engine, 
the  ntilway  and  lucomotive,  gns,  the  wteamhoat,  and  the  electric 
telegraph,  ue  enumerate  strung  claims  to  distinction,  and  on 
whicli  ii  is  unnecessary  to  expatiate.  One  word, ''the  Eteam- 
ensine,"  says  enough, 

\'ery  gre^t  works  have  been  executed  on  the  continent  since 
we  have  led  the  ^'ay,  some  by  Englishnicu;  but  cveu  with  the 
advantages  of  our  preliminary  essays  and  failures,  it  has  nut 
yet  been  found  that  the  thetiretical  proficiency  of  the  conti- 
nental engiiiceria  has  acquired  for  them  any  great  superiority. 
Even  in  France,  large  branches  of  engineering  have  been  com- 
peted for  by  the  civilians,  and  have  been  aKpiired  by  them 
from  the  cor[)s  of  the  FimiIk  et  Cliaussees.  Of  Holland  it  may 
be  remarked,  that  when  the  profession  was  free  the  ilullander* 
hiid  a  grout  mastery  in  engineering,  and  supplied  us  daring  the 
sixteenth  and  seventeenth  centuries.  .'\t  the  present  moment, 
with  a  thoroughly  organi«ed  waterstaat,  they  ore  follower*  of 
ours. 

Of  the  United  States  wc  have  said  nothing  as  yet,  because 
there,  as  with  us,  the  dipluma  engineers  are  wanting;  the 
Stales  are  independent  of  foreign  supply  of  engineers,  al- 
though there  is  full  scope  for  talent.  The  I'outs  et 
C^hauHsces  have  no  more  swept  the  field  across  the  Atlantic 
than  they  have  here.  Compare,  tiKi,  with  the  continental 
states  the  independent  way  in  which  our  brethren  have  car- 
ried out  a  vast  system  of  cana!s,  railways,  steam  navigation, 
and  electric  telegraphs.  Look  at  their  britl^'e-i,  waterworka,  and 
dry  docks,  and  decide  by  facts  and  from  the  teaching  of  experi- 
ence, whether  the  I'liited  Si,ites  lag  behind  Fnince,  I'ms-iia,  or 
any  country  which  can  lH>ast  of  highly  instiucted  government 
functionaries.  \Vhen  we  have  such  strong  evidence  from  the 
English  ou  both  sides  the  Atlantic,  it  becumeis  hardly  duubtfal 
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aa  to  the  present  superiority  of  tfae  0|>en  practice  of  engineering 
a»  compared  with  the  diploma  practice. 

Those  who  put  fonrard  a  system  of  imaginary  perfection, 
neTerthele««*,  eeldoin  pay  julention  to  the  rnerilR  of  that  which 
they  oppose:  Itieir  great  ^nme  ia,  to  point  to  defect*  which 
must  be  acknowledged,  while  the  defects  in  their  plans  miiy  he 
cnntested  hy  them,  becauxe  no  experience  lias  yet  heen  Jmd, 
Thi&,  however,  can  hardly  be  wiid  to  be  the  cjimc  on  the  present 
oeeiuion,  becituse  there  in  the  opportunity  of  conipAring  Englith 
aate«ted  engineers  with  the  examined  en<(ineer9  of  France;  and, 
moreover,  with  English  examined  engineers.  H'e  are  quite 
ready  to  admit  thtit  there  are  many  men  of  great  ignorance 
among  the  Inrge  Imdy  of  Knglieh  engineers,  but  the  real  ques- 
tion ift,  Hi;  tu  the  reHtilt  in  prHCtice.  Here  we  are  ready  to 
admit  that  bridges  liave  fallen  down,  piers  heen  wimhed  away, 
and  retaimng  wtilld  clipped ;  but  whnt  we  do  shv  ia,  that  exnmplefi 
of  fnilure  are  not  more  considerable  in  proportiim  tu  their  works 
among  our  engineers  than  among  those  of  tbe  continent,  or 
among  the  toynl  engineer*. 

In  whatever  way  a  eompariflon  in  made,  it  iit  so  strongly  in 
favour  of  English  engineers  that  even  the  most  prejudiced  can- 
not deny  the  fact,  while  they  adhere  most  strongly  to  their 
own  views  of  tbe  great  benefit  of  Kchnlantic  iristruction,  college 
exaniinatiou^  and  a  university  diploma.  It  certainty  is  mtich 
better  that  an  engineer  should  have  a  sound  ncquuiutauco  with 
niatbematic^  phynica,  and  niechanicn,  than  that  he  should  be 
iKQorHiit  <if  tlieiu;  but  though  thiK  is  a  truism,  it  daeH  not  follow 
that  we  are  to  adopt  tbe  whole  formula  of  college  examination 
and  diploma.  An  the  question  now  stands,  the  oiiiia  proUindi  is 
on  tbe  nther  ^idc:  but  what  they  can  prove  on  their  owu  behalf 
sMina  very  problematical.  Resultit  are  tbe  true  test,  and  it 
might  suggest  itself  to  the  edvucateii  of  diplomas,  that  the 
results,  not  being  in  their  totality  the  pruductiou  of  accident, 
muKt  depend  on  Korae  jirinciple. 

We  mu«t  allow  that  it  seems  paradoxical  that  the  diploma 
engineers,,  with  all  their  iniitruclion,  »h(iuld  fall  behindhand,  and 
tbe  other  engincero,  with  ull  their  ignorance,  keep  ahead;  still, 
auch  are  the  fitcU  and  wc  must  deal  with  them.  U'c  may  be 
told  there  i^  greater  HCope  for  energy  in  England,  and  many 
admiMiiiunc  may  be  made  and  explauutiuas  utferi'd  lu  compared 
with  the  continent;  but  then  the  case  ts  met  here,  for  wc  have 
a  whole  staff  of  ai-ademic:tl  enginecns  but  although  many  of 
theM  are  employed  by  the  government  to  take  away  the  bread 
of  the  civil  engineers,  we  are  not  aware  of  one  M'uulwich 
engineer  who  iij  deriving  an  income  from  tbe  free  employment 
of  the  public.  In  Franco,  too,  civil  engirntens  compete  with 
tbe  academic  engineers,  so  far  as  the  monopoly  given  by  the 
government  to  ily  rreatureit  allows,  and  therefore  local  grounds 
caonul  afford  the  true  roanons  fur  tbe  difference. 

We  believe  the  great  reason  to  be,  that  the  diploma  system  is 
momlly  vicious.  It  puts  up  a  wntng  test — thnt  uf  scholastic 
instrurtiun,  which  experience  proves  is  of  minor  importance  in 
the  courtM!  of  a  profettxional  career — fmd  it  pluce^  tbe  reiiponsi- 
hility  of  a  college  dipluma  against  the  responsibility  to  public 
opinion:  thua  a  Kchoolbny  iM  produced,  with  schoolboy  attain- 
meati  and  schoolboy  self-satiitfaction;  and  the  fiil»e  start  is 
aeldom  made  np  fur.  In  the  first  place,  the  diploma  is  a  nou- 
eawattal.  A  surgeon  is  called  in  on  an  emergency,  wheu  there 
ia  no  opportunity  to  test  hiM  qualilicutions;  but  Hn  engineer  is 
called  in  deliberately,  an  is  an  attorney  or  barrister,  and  there  is 
ample  tinie  to  select  him  and  to  aticertuin  bi^  ucquirementti. 
ex|ieriencr,  anil  murul  accountability.  Fur  tht*  pnitei'tion  of 
the  public  ii  dipluma  cjuinut  be  wiintcd  of  an  engijiecr.  for  in 
bia  case  the  lei«  protection  tlie  public  have  the  belter:  the  pitblic 
must  share  in  the  res}H)nsibility  of  employing  an  engineer,  and 
tlie  more  discrimination  they  show  the  better  it  will  be  for  the 
profcMiun.  Tbe  public,  too,  are  less  likely  tu  submit  for  a  con- 
tisitaace  to  preHuniptJon,  extravagance,  dilaturitiesK,  breach  of 
faith,  and  want  of  pecuniary  lionedty,  all  of  which  may  llunriith 
despite  a  college  certificate.  It  happens  veiy  fortunately  that  the 
public  jieldum  retiort  to  a  profetuiional  man  without  in  some  wny 
inquiring  uUtmt  bioi,  and  receiving  a  K^tiHfiictury  account  of  hi4 
previ<iu9  exertionn.  This  is  a  responsibility  which  sliould  be 
in  the  higtii'Mt  degree  upheld,  but  which  ttie  dipluma  system 
would  invudu  witliout  giving  any  elTectivc  guarantee  iiguinst 
ignor.iiice. 

Whatever  necessity  may  t>e  pleaded  for  a  diploma  in  the  case 
iif  uiediral  iikmi,  it  i<4  unfortunntely  luitoriuus  thnt  the  diploma  is 
no  guarantee  fur  efhciency.  A  number  of  oconndiela  di«aipate 
their  time  aiui  the  money  of  their  fathers  ja  idle  and  dissolute 


pursuit*,  and  when  the  time  for  examination  comes,  prepare  for 
It  by  mean!!  of  a  ^'grinder."  If  the  farce  of  an  engineei^ng 
examiofttion  were  countenanced,  professors  would  certainly 
Aouri«h,  and  would  obtain  more  employment;  but  a  new  branch 
of  occupation  would  forthwith  start  np.  which  wmtld  be  that 
of  the  grinder — snme  of  tbe  profe^iiors,  no  doubt,  figuring  in  that 
capacity,  as  is  usually  done.  The  medical  idler  having  obtained 
his  diploma,  is  hnppy  to  prunuunce  hia  eduratiun  at  an  end,  mukea 
a  mockery  of  acienoe,  and  may  be  found  at  an  advanced  age 
boasting  that  be  has  not  opened  bin  hooks  since  he  left  college, 
nor  has  be  added  to  them.  The  condition  of  a  large  mass  of 
the  general  practitioners  is  truly  deplorable:  once  qnalified, 
they  enjoy  a  certain  monopoly  of  public  appointmentx,  which 
assists  them  in  estahht^hing  themnelves  in  local  practice,  ct  en  if 
they  hare  not  a  hniiill  «um  to  set  up  a  bluf-bottle  «hop.  The 
settlement  of  one  of  these  vipers  in  a  small  town  or  village 
Heives  mn«t  effectually  tu  keep  out  a  better  nmn,  and  the  popu- 
lation are  exposed  to  the  malprnctices  of  a  brute  who  ought 
not  to  he  intru«ted  to  the  care  of  cattle.  The  diploma  is  mi 
aafeguard  against  ignorance,  and  is  an  efHcient  protector  of 
idieneM,  for  nothing  better  can  be  invented  for  those  dispositions 
who  arc  willing  to  purchase  a  career  of  comparative  immunity 
by  a  few  months'  exertion.  What  tbe  physician  or  surgeon 
dcwK  from  chiiice  the  engineer  does  from  necessity.  He  labours 
assiduuutdy  and  constantly  throughout  his  life  to  acquire  great«r 
proficiency,  knowing  thttt  be  hna  tu  pans  the  constant  examina- 
tiun  of  the  public-,  and  that  he  has  no  dipluma  tu  plead  as  a  set- 
off for  ignorance  or  malpractice. 

The  engineer,  it  is  to  be  remarked,  must  secure  himaelf  in 
practise  by  his  own  exertion.  Any  one  can  compete  with  him; 
the  timith,  the  mason,  the  carpenter,  can  make  their  way  to  his 
side  and  push  him  from  his  «tool.  There  is  no  marked  line 
within  which  he  CHn  entrench  himself,  nor  is  there  any  legali^d 
Kcule  of  feex  to  secure  his  emolument.  The  government  trains 
up  competitors  against  him;  the  ingenuity  of  his  Yankee  bre- 
thren is  free  to  seek  employment  as  he  is;  and  any  foreigner 
who  can  fpeak  Kngliwh  may  set  up  with  as  good  a  charter  as  he 
has.  If,  therefore,  he  does  not  qualify'  himself,  and  acquire  all 
tbe  theoretical  and  nchulastic  information  which  iK  neceiaiary  for 
him,  he  must  take  the  consequences.  In  some  cases  he  must 
share  with  those  having  special  qtialificationB  the  honour  and 
emolument  of  plans;  in  others,  having  launched  beyund  his 
depth,  he  will  be  subjected  to  complaints,  litigation,  inquesta, 
commission*  of  inquiry,  the  control  of  tbe  press,  and  indeed  a 
severe  exercise  of  justice  which  mny  result  in  the  abridgment  of 
his  professional  earninjp<  or  the  close  of  Ihk  ctireer. 

Vvich  regard  to  the  range  of  prufessiuiinl  acquirements,  it 
must  vary  according  to  the  pursuits  and  necessities  uf  each 
individuaf;  but  we  are  justified  in  believing  thnt  it  is  as  high 
for  all  practical  purposes  m  among  any  dipluma  practitioner*— 
not  less  by  the  result  in  tbe  works  ]troduced,  than  in  thone  bril- 
liant examples  of  scientiliu  rei^earch  which,  notwithstanding  the 
illiberality  of  the  government,  ha»i  been  carried  to  eucii  an 
extent  as  to  cast  lustre  on  our  profession  and  country.  From 
the  lime  of  Smeatim  downwaruA,  the  career  of  experimental 
investigation  ha»  been  sedulously  cultivated,  often  from  the 
privute  mcaQs  of  tbe  inquirers,  and  whtch  has  resulted  in  the 
greatest  benelit  tu  practical  mtience.  How  valuable  have  been 
the^  labours  in  prunioting  the  improvement  of  the  steam-engine, 
in  ascertaining  the  strength  of  materials,  and  in  determining  the 
form  of  the  screw  propeller,  is  known  to  hU,  but  we  may  fairly 
refer  to  that  yrand  serip''*  uf  expifrtnivntH  wliicli  promoted  the 
achievement  oi  the  tubular  bridge,  ^u  lung  as  such  exertions 
flourish,  it  cannot  be  Maid  that  ifcience  it  uiihonoured  among  uk. 
or  that  there  is  any  fear  of  its  abandonment;  and  such  living 
proofs  are  mure  satisfactory  testimony  than  the  knowlcdife  that 
all  tbe  engineers  In  the  roiintry  have  gt>t  their  class  certigcates, 
and  once  in  their  lives  passed  through  an  examination. 

One  special  beiietit  we  have,  and  which  is  wortt)  all  that  the 
diploma  system  can  offer  to  us,  is  the  free  career  open  tu  every 
one  of  the  working  clasxeK  who  cbooseH  tu  avail  htmaelf  <if  it, 
and  which  the  diploma  would  effectually  stop.  In  perusing  the 
annalH  of  the  profe»siuu,  or  in  scanning  its  present  ranks,  we 
remark  with  just  pride,  such  a  man  wan  a  millwright,  such  a  one 
a  carpenter,  aniithcr  a  miiwiii,  this  a  cabinetmaker,  that  a  mathe- 
matical iiiblruinent  m^L-r,  uiii*  an  engine  tender,  here  a  loco- 
motive driver,  there  a  plumber,  i'he  rise  of  George  Ste- 
phenson from  the  coal  heap,  to  be  one  of  the  heads  of  the 
engineering  profe^iun  in  the  world,  is  worth  all  the  diplomas 
ever  invented.      A    college  examination   would  sliut  out  uur 
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fcrettest  men,  and  would  be  a  most  clumsy  test  to  dctcrinine 
wlien  Hrindley,  Rennie,  or  Stephenson  was  entitled  to  practiM 
ii&  iin  i;ii(iineer. 

H'liilt*  ttie  nltoenre  nf  the  diploma  or  artiflcinl  lest  allon-s  the 
profeMiuii  to  be  recruited  with  men  of  practtcid  itciiiiirementx 
from  every  mechKiiical  trade,  it  gives  the  »:ime  freedntn  v(  entry 
to  men  of  genm»  in  other  walkft  «f  life.  Thus  we  drMw  recruits 
from  the  medical  profession,  the  royal  And  merchant  nnvy,  the 
unny,  ur  wherever  they  ore  to  be  found.  The  ranks  are 
<ipeti  to  men  (if  colle'iriate  education  and  those  who  bnvo 
cturied  off  university  pri2en;  and  if  college  men  do  not  get 
the  greater  nhare  of  the  emoluments  of  the  profession  it  i» 
their  own  fault  and  not  want  uf  nnportunity.  At  the  present 
time  there  is  the  likelihcKKl  of  tno  profe«siun  being  stocked 
with  men  who  mean  to  apply  ihemselves  seriously  to  ita  pur- 
suit, instead  of  heing  a  harbour  fur  the  idle  sous  of  indus- 
trious fotber«,  who  can  give  them  suiticient  to  pay  colleffc 
expeiines  and  make  a  start,  leaving  them  tu  tpiarter  themselves 
on  the  public. 

A  further  result  of  the  diphima  system,  in  narrowing  the 
prufe^-siiin  and  constituting  un  injurioua  monopoly,  would  be  in 
dosing  it  againut  members  of  the  middle  cux^i^h  of  limited 
mean*.  The  diploma  would  he  preceded  by  a  college  course  and 
luUege  fees,  and  which  would  act  as  a  prohibitive  tax,  to  the 
verj'  great  prejudice  of  the  profession,  whatever  thesufferings 
vf  junior  members,  and  such  must  1>e  fctt  in  all  professions, 
the  value  of  the  profeattional  status  of  ench  muiit  depend  on 
llie  Bggn.'gate  exertion,  and  which  will  be  much  less  in  a 
close  prufe&Mion.  It  must  be  rememWred,  too,  that  those 
who  propose  to  assimilate  eiiifiiieering  to  othtT  clone  profes- 
sion^ forget  that  the  monopoly  of  public  situutiuns  is  nut 
availnblp,  inaamuch  as  the  government  here  has  its  owu  corps 
of  nuniinees. 

If  the  diploma  s^'stem  were  adopted,  civil  engineers  would 
he  reduced  to  the  «ame  state  of  inertne«s  iia  the  government 
engineers,  and,  instead  uf  enjoying  their  present  superiority, 
would  f'lll  to  a  lower  Ktand-'trd.  I'bey  would  ahandim  their 
present  claims  to  public  employment,  bring  themselves  to  the 
achulabtic  level  of  their  rivals,  and  would  be  no  more  employed 
in  virtue  of  their  diploma  than  they  are  now  in  virtue  of  their 
practiral  attainments  and  experience.  This  would  be  the  effect 
of  a  change  which  can  jtroduce  no  good,  but  would  bring  evil. 
For  the  proteciiun  of  competent  members  of  the  pr<^fesaion,  a 
diplumii  is  not  wanted  fur  the  keeping  uut  of  incompetent 
menibeis;  so  far  from  being  efficient,  it  would  rather  act  as  a 
hhelter  and  a  shield  to  that  cIubs,  as  it  dues  in  other  profcs- 

■iuiis. 

Allbnugh  many  nf  our  arguments  have  been  shaped  chiefly  as 
the  isnue  atfects  civil  eiigiivi>ering,  yet  menlianiRHl  engineering  is 
equally  interested  in  reaihting  the  diploma  delui^iuo.  The 
diploma  system  will  be  introduced  for  mechanical  engineering  if 
it  l»e  introduced  for  civil  engineering.  The  French  and  the 
Prus^ianti  form  mechanicnl  engineers  in  the  schoolroom;  and 
why  should  not  the  same  scheme  be  tried  here?  it  is  very  true, 
it  (■eem^  to  practical  men  hit;hly  absurd  to  propound  such  a  kvh- 
teui,  but  the  theoretical  advantageH  are  quite  aii  great  as  when 
ansumed  fur  the  other  branch  of  the  pmfeiiitioii.  If,  too,  wo  admit 
that  stationary  and  marine  engines  have  exploded  once  in  ten 
thousand  timc»,  we  shall  be  called  upon,  on  tlie  ground  of  public 
secuiity.  to  submit  all  those  engaged  in  the  manufacture  uf 
machinery  to  a  strict  examination  in  irhysic^i,  mechanics, 
cbentixlry,  geology,  and  the  other  necessary  branches  of  science; 
for  we  shall  he  told  that  no  man,  who  cannot  pH>>H  a  satis- 
factory examination  as  to  the  principles  on  which  the  construc- 
lion  rt*sts,  ought  to  he  allowed  lo  jeopardise  the  lives  of  the 
public.  It  is  worth  while  remembering,  that  a  systeni  of 
»'Cjentific  instruction  and  examination  was  actually  propounded 
fur  engin€»-driverH. 

'I'o  sum-up  the  question  as  it  really  stands,  experience  ii5 
against  the  diploma  sytiiem  and  in  favour  of  the  free  system; 
and,  except  for  the  benefit  of  profc&s4»rs  ex&miners,  and  grind- 
vrii,  there  is  no  object  in  adopting  the  diploma  system,  and 
thereby  shifting  the  rexpoiisibility  fnint  the  public  and  the  on- 
pmeeia  and  reposing  it  on  a  boartl  o(  examiners.  An  engineer 
may  safely  be  tried  by  hitf  works,  and  the  public  safely  he  left 
to  judge  u(  thetn,  Willi  full  reference  tu  the  previous  training  or 
I'ccupation  of  the  candidate  for  employment. 


THE  GKOMETIUC  PKINCIPLE  OF  BEAUTY  IV  THE 
MOLLDINOS  OF  ANCIENT  GRECIAN  ARCillTEC- 
TUUE. 

By  U.  R.  Hay,  F.R,9.E. 

[Read  at  a  Mtetiny  of  the  Architeclurai  TnnMuU  t^  Scotland,} 

{With  Engravingi^  Piatt  IV.) 

When  one  of  my  profession  presents  himself  before  a  meet- 
ing of  an  ArchitecturrJ  Institute  U*  read  n  paper  upon  a  subject 
in  any  way  more  intimately  Poitni>cted  with  so  comprehensive 
an  art  than  that  of  liiit  own  practice,  some  apology  on  his  part 
is  demanded. 

I  therefore  trust  that  us  the  application  uf  aesthetic  science 
in  arcbitcvtiire  takes  a  vcrv  wide  ran^,  commencing  with  the 
simply  beautiful  in  art,  nnt)  approaclnng  the  grandly  sublime 
in  nature,  and  that  bh  I  have  on  this  ucca«ion  confined  my  illus- 
trations  to  some  architectunil  iletails  which  lie  at  the  very 
threshold  of  that  science,  and  regarding  which  there  utiU  exists 
much  difference  of  opinion  among  Bfchilects  themselves,  the 
slightnesK  <if  the  iggresaion  will  be  some  excuse. 

In  the  article  ''Architecture"  in  tlie  Kncyclopcpdi.-i  Britan- 
nica,  its  author  ohserveK, — "tJrock  architecture  is  distingtiished 
for  nothing  more  than  the  grace  and  beauty  of  its  mouldings; 
and  it  may  be  remarked  of  them  generally,  that  they  are  eccen- 
tric and  not  regular  curves," — and  adds,  that  "the  haiul  alone, 
directed  by  good  taiste,  can  adapt  them  to  their  purpoie  and 
give  them  the  spirit  and  feeling  which  renders  them  effective 
and  pleaMng."  But  the  author  of  a  Kimilar  article  in  the  £n- 
cyctopiedia  Metrnpolitana  is  of  n  different  opinion.  He  says 
that  ''the  outline  of  a  tiection  of  a  Cireek  moulding  is.  in  almost 
every  case,  n  portion  of  some  tonic  section,  which,"  he  adds, 
"may  be  either  elliptical,  parabolical,  or  hyperbolicjil."  Thus 
it  appears  that  these  two  great  authorities  are  diametrically 
opposed  to  each  other  on  the  subject  of  these  curves;  while  a 
later  investigator  (Mr.  Penrose)  has  endeavoured  to  prove  that 
all  the  curves  of  the  mouldings  of  the  Parthenon  at  Athens  are 
octher  parabolical  or  hyperbolical.  The  aubject  is  therefore  still 
open  to  diRCusKion.  But  instead  uf  attempting  by  any  ]irocess 
of  mciisurcnieut  the  ditlicult  task  of  endeavouring  tu  prove 
whicli  of  thet>e  kinds  of  curved  lines  have  actually  been  em- 
ployed in  the  construction  of  mouldings  in  the  ancient  archi- 
tecture of  Greece,  I  «baU  endeavour  to  point  out  which  of 
them  is  the  most  practicallv  efficient  to  he  employed  In  the 
reproduction  of  simitar  mouidiagK  in  the  greatest  lieauty  and  m 
variety.  ■ 

It  will,  however,  be  necessary,  in  the  first  place,  to  show  what  ' 
are  the  primary  eleuients  of  all  architectural  forms.  Fur  this 
purpiise  1  »hnll  take  the  riffht  angle  as  produced  by  the  meet- 
ing of  A  vertical  with  a  horizontal  line  for  a  fundamentat  angle, 
and  deduce  from  its  division  thexe  elements  in  the  fullowing 
simple  manner: — To  produce  a  figure  from  the  meeting  of  the 
vertical  with  the  horizontal  line,  an  inclined  or  oblique  line  is 
required,  and  the  figure  pruducetl  by  these  lines  is  a  right- 
angled  triangle,  either  isosceles  or  scalene,  its  pnrtx  being  a 
right  angle  and  two  smaller  angles,  which  together  are  equal  to 
another  right  angle.  One  of  the  smaller  angles  is  that  made  by 
the  i>hlti|ue  line  with  the  vertical  line;  and  the  other,  thut  made 
by  the  »amc  line  with  the  horizontal  line.  If  we  therefore  name 
the  triangle  after  the  smallest  of  these  angles,  the  other  two 
are  understood,  and  a  very  simple  terminology  may  tlius  be 
extHblisliriL  1  therefore  tianio  every  riglit-an^led  triiitii;le  after 
its  smallest  angle.  For  inst^ince,  a  right-angled  scalene  triangle, 
hg.  1,  who(>e  hypotheiiuse  inakes  an  angle  nf  lUi^  with  its  hori- 
zuntal  siiltr,  I  call  the  horizontal  scalene  triangle  of  (^).  because 
30-"  make  one-third  of  the  right  angle.  But,  on  the  other  hand, 
when  the  hypothenu^ie  of  the  same  triangle  (tig.  2)  niakev  ui 
angle  of  3u'''  with  Its  vertical  side,  I  call  it,  for  the  same  reastrtL 
the  vertical  scalene  triangle  of  (^),  and  thus  every  right-anglaa 
triangle  may  be  named. 

The  fame  terminology  may  be  extended  to  rectangles.  For 
infltanco,  when  these  triatiKlcii  ore  unilvd  in  pairs  by  their  h}iH>- 
thenuaes,  the  rectiingies  they  form  (fins.  3  and  4)  may  res|H!c- 
tivcly  he  termed  the  horizontal  and  vertical  rectangle:*  of  (^). 
When  the  vertical  angle  is  W  or  half  the  right  angle,  the  ' 
iituiiceles  triangle  (6g.  .5)  may  be  termed  bimply  the  right- 
angled  triangle  of  (^).  And  when  two  of  these  triantrles  are 
united  by  their  hyputhenusfs,  thw  eqiiilntcral  rectangle  or  per- 
fect square  (fig.  ti)  is  thus  f(»mieil,  which  may  in  like  manner 
be  termed  tlie  rectangle  of  (^}.  Thus  every  reetanglo  as  woU  as 
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werj  trianfile  mfty  hnve  a  nnme.  wliicli  At  onre  dUlin^ishefl 
it  frum  every  uthcr  figure  of  it«  own  kind,  and  which,  ut  thu 
aune  time,  conreyn  a  perfect  idea  of  itn  relative  proportions. 

The  VMine  tertninolo^y  in  eijiiHlly  miplitrahle  tii  immceJes  tri- 
anglc&t  fcr  when  the  Nime  right*angled  triantrles  are  united  in 
pairs  hy  their  Hides  (ad  in  ti^s.  7,  S,  and  9).  the  twit  lint  of 
these  trianicles  may  be  termed  the  horir,<iiitiil  and  vertical 
isnnceles  triaaglea  of  (^),  and  the  third  timply  the  i&OMelen 
trianffle  of  (^),  by  which  names  the  relative  proportions  of 
their  parts  may  also  he  perfectly  uudemtood,  Theiie  two 
figures  are  the  primary  eteroentu  of  all  architeHural  foriun. 

Each  reotan(;le  and  each  isosceles  triangle  baR  a  curvilinear 
6frure  which  Itelonf^  to  it,  and  to  which  miiy  be  applied  the 
iame  ttimple  but  comprehensive  terminn]o|^,  Thei^e  curvilinear 
fiirurea  are  the  circJe.  the  ellipwc,  and  the  compo!iite  or  inclined 
ellipse,  nud  thev  may  he  called  the  secondary  elements  in  the 
Kstnetics  of  architecture.  The  iirat  of  theK«  belongs  to  the 
perfect  tMunre,  fur  itK  axes,  like  the  oidea  uf  that  Ijfcure,  are  all 
equal.  '1  he  second  belun^  to  every  other  rectangle  ajtrecably 
to  the  proportions  of  its  elemenlarr  angle.  Thus  da.  I'i  may 
be  termed  the  curvilinear  fij^re  of  (^);  fig.  10,  the  horizontal 
currilioear  tigure  of  {K);  fig.  1 1,  the  isosceles  curvilinear  figure 
of  (k);  and  fig.  13,  the  horizontal  idoscelea  curvilinear   figure 

Tncae  two  latter  figures,  although  each  dvscribed  by  one  con- 
ttnuou«  line,  are  when  analysed  found  to  be  composed  of  a  series 
of  ellip«<e»4  harmonically  combined — the  &rKt  amounting  to 
twelve,  and  the  i-rtMitid  ten.  Two  of  these  ellipses  ate  always 
horizontul,  and  the  remainder  inclined."  As  this  figure  has  two 
elemeiitar>-  angles,  one  of  which  determines  it«  uxis,  and  the 
Other  itfi  inclination,  the  rarioun  combinations  of  these  angleti 
lead  to  great   variety. 

These  are  the  three  kinds  of  curves  which  belong  to  the  rect- 
angle and  isoiiceles  triangle^  and  which  1  conceive  to  be.  along 
with  thetie  two  rectilinear  figureii,  capalilo  of  producing  all  the 
beaaty  nf  abstract  form  of  which  architecture  is  susceptible, 
and  that  neither  paralndic  nor  hy[>erbulic  curves  are  requidite  in 
the  jvftlhettcs  of  that  art. 

In  my  present  illustrations  of  the  harmonious  rombinntion  of 
tliece elements.  I  shall  confine  myself  to  the  following  mould- 
ings which  ilecorate  the  I>oric  temples  of  ancient  (ireece— 
namely,  the  (h-oio — the  Ctftna  Jtt^'ta — the  Cf/ma  Revtrta^  or  Ogie 
— the  CoTvtta — the  Bead — and  the  Huvk'9  Beak. 

The  Oroh  u-ith  FiUet  and  Bead. 
This  ninuMint;  it*  one  of  the  mosit  simple  applications  of  the 
carve  of  an  inclined  clHpite.  It  is  Mimetimes  accompanied  by  a 
fillet,  sometimes  by  a  bead,  and  sometimes  by  a  cavetta;  and  the 
pro  portions  nf  tlipKc  acrntnpnnimetitK  Keeni  di>rivalile  from  the 
inclinL>d  ellipse,  of  which  the  body  of  the  moulding  \f<  composed. 
For  example,  fig.  I*  is  the  Kection  of  an  ovnlo  mfinlding,  similar 
to  that  which  Hurmount^  the  pediment  of  the  Parthenon  at 
Athena,  and  it  may  be  constructed  as  follows: — Let  the  tine 
A  B  represent  the  vertical  depth  of  the  intended  uvolo  mould- 
ing, includiiiir  its  fillet.  Through  A  draw  AC  at  an  angle  of 
J^)  with  A  ii.  Taking  A  C  as  the  major  axis,  deficril>e  the 
inclined  ellipse  of  (^),  whose  foci  arc  D  and  G,  and  centre  S. 
7*hrough  I>  and  <!  draw  |>erpendicuIarM  to  the  uxih,  meeting  the 
eliipAe  in  E  and  H.  And  through  A,  E,  and  II,  draw  hurizontid 
lines  r  y.  K  L,  n  C.  Through  S  draw  a  vertical  line  S  .Al  U. 
Matte  A  P  K  U  a  square,  and  the  nectlon  Is  complete,  M  K 
representing  a  part  of  the  conma.  Thus  the  rectilinear  accom- 
jtaniments  being  deduced  from  the  inclincil  ellipse,  whii^h  gives 
the  curve  of  the  moulding,  a!I  the  parts  relate  hiirmonlcally  to 
each  other.  This  example  may  be  ternml  simply  the  vertical 
nvolo  (if  (^),  because  the  anf^le  of  its  curvature  and  the  angle 
of  its  tncliimtion  are  both  UO^,  or  ^  the  right  angle. 

■  TfeU  Opife    I  lur*  clMKlKfr  (*ll«ll  Um  "Mmi-Mlte  «)ll|ilri"  ftiid,  ai  MdtMl  la 

the  tot.  fl  !•  mnpowd  af  aria  of  eRIitr  l#n  or  t«rrlv4  ardlaary  vlllpaea-  It  tnmy  be 
enottiCHl  afOLiDil  atiy  ttiJtiElfft  Iriatiglr!  Iiy  triF  roUAwlnif  (iriU'ru:— Take  I0«  ilile  u( 
tlM  trU*|[l«  T  C,  Bg.  II.  «*  111*  major  asla  of  an  cl11p««  {Mbich  luir  either  be  that  of 
Ct),  as  )n  fhch  of  the  vtampin  icl*r».  or  any  ut  IFii*  ainalUr  btrnxMtic  M>(l«t,  ati'l 
lariFOfli  T  Anw  T  b,  rnaUnv  thr  on(le  of  the  fcqclred  cIlipM  with  T  G.  BlaMt 
TQ  In  d,  aiid  ukkti|t«bssa  Ktsl-RiDitir  aili.  Ihc  i<m-i  Kill  hr  tumid  at  A  *ti<1  II. 
Via  c^)«TripOiidliif  loci,  C  O  F  K,  on  titc  nlhvr  aiilc  and  baac  of  th«  trlaDftle.  Fla  « 
f\n  mu^rath  ct  inoaeilt  fDcl.aiid  one  at  lli(  pulut  (•.diiil  Ut  attimd  Uglillr  aruuiid 
tbtni,  iialiif  a  llitl«  vnx  to  pr«*«iit  lb«  kiioL  from  alipiilngi  uban  quit*  a««u>v, 
ffiav*«  tkr  pin  al  \  and  Infcii  a  pravU  or  any  lrac<Df  ixinl,  ami  liy  inorli>|t  II  round 
Dm  ^n«,  um)  kp'(>iiig  th«  lh/ra4  t'^bl,  th*  Tcrtlc^l  (-4iii|rb«il«  *llipt>  oi  ;}!  mW  b« 
d««rltMd.  In  tM4  Ttfnn  N  U  ukI  H  8  arr  arc*  uf  h'niuiKal  rilliatrt.  mid  H  I,  I  K, 
X  L,  f.  U.  au'l  M  ."^  on  llii  ot<»  alitr,  anil  O  P.  P  tj.  <j  l\  U  V,  4ur|  K  S  on  th«  oih«r 
■Ur.  am  at  inrllHril  clllptr*.  all  barmoBlcnllir  UviiiIkI.  tittwtca  Iha  liotticlei  irU 
SBflm  of  '  t:  and  Tl-fi/  tUrrt  arr,  liidiiilva,  2"^  o!  a  iMnnonlc  klad.nnd  an  fi(ii«l  uun- 
Wrof  rUI[M<>«.  Tlirrrturc.  aa  iltncmar  h«  minbfned  ImrrthangraLly,  tbcrarlsljQf 
ttaa*  fl|urea  ti«lwr«u  Iba  angin  ut  (J  I  and  (t  -6;  ajnuuui  to  AlH, 


The  next  example,  fig.  16,  is  an  ovolo  of  (^)  and  (3) — thst  is, 
its  angle  of  curvature  is  A  the  ritcht  angle,  or  ^0^,  and  its  angle 
of  inclination  .ll '  iy,  or  ^  the  right  an^le.  This  is  accompanied 
by  the  bead,  and  is  conEtructed  as  fulluwa: — Let  the  line  U  B 
represent  the  full  i-erticjil  depth  of  the  intended  ovolo  moulding, 
including  its  bend  and  fillet,  and  D  (J  the  vertical  depth  of  the 
nvolu  curve.  Through  D  draw  A  I->  M  at  an  angle  of  (3)  with 
1>  U,  and  through  L)  draw  a  horizontal  line  K  L,  and  tliruugli 
Q  another  horizontal  line  Cj  N,  cutting  A  .M  in  C.  With  the 
inferior  end  of  its  major  axis  at  C  and  its  superior  focus  in  D 
describe  the  ellipse  of  (<^),  whose  foci  are  1)  ami  (i,  and  centre 
S.  Through  G  and  S  draw  perpendiculars  to  the  major  axis 
meeting  the  ellipse  in  T  and  Ii.  Through  H  draw  the  vertical 
line  H  I  O.  making  H  I  ei)un]  to  H  C*,  and  1  ()  equal  to  T  S; 
and  taking  T  O  as  the  miijor  axis,  describe  the  ellipse  of  (i), 
whose  foci  are  V  V.  Through  V  draw  V  K  horiKontal,  and 
throuf;h  H  draw  H  X  vertical.  The  line  K  '1'  H  I  O  R  i^  the 
Hcctioii  iif  the  moulding,  and  R  \  the  face  of  the  antic  which  it 
surmounts. 

Fig.  IS  shows  the  various  modes  lu  which  the  curve  of  the 
inclined  ellipse  may  be  terrattuited  in  the  cunsiructlon  of  this 
moulding.  In  this  way  there  may  be  constructed  between  the 
inclined  ellipse  of  {K)  and  that  of  (A)  and  (^)  '2HQ  varieties  as 
to  curvature  and  direction,  setting  aside  the  various  ways  in 
which  tlie  curves  of  the  three  examples  are  ended.  And  this 
can  be  done  without  in  any  way  diverging  from  the  linrmonic 
relation  between  the  angles  of  curvature  and  nf  inclination,  a 
variety  amply  suffit^ient  tor  the  architect  to  select  from  accord- 
ing to  his  taste  and  judgment.* 

The  Ci/ma  Jtecta. 
This  is  one  of  the  most  beautiful  compositions  of  the  carve  of 
the  inclined  ellipse,  and  the  moulding  may  be  constructed  sm 
follows: — 

Let  A  B,  fig.  17.  represent  the  vertical  depth  of  the  intended 
moulding.  Through  li  draw  H  F  hori2<uitiil  nud  eipial  to 
A  B.  Join  A  F,  and  bisect  it  in  G.  Draw  A  C,  making  the 
angle  B  A  C  (i).  Draw  H  G  P  nc  right  angles  with  A  C. 
With  A  11  and  H  G  as  semi-axus,  describe  the  elliptic  curve 
A  0;  and  with  P  F  anil  (i  1*  as  semi-axes,  desciibo  tlio  elliiitic 
curve  F  G.  Through  the  foci  K  and  .M  draw  K  L  and  .M  N, 
and  where  these  lines  cut  the  circumference  of  the  ellipses  ends 
the  curve  of  the  cynia  recta- 
It  will  be  observed  that  the  curve  of  this  moulding  is  that 
of  the  verticallyt  inclined  ellipse  of  {^)  and  (i),  while  the 
direction  of  the  moulding  is  that  of  (^).  The  varieties  of  the 
cyma  recta  tliat  may  be  thus  produced  are  as  great  us  those  of 
the  ovolos.  Fig.  18  is  another  exnmiile,  the  curve  being  that  of 
the  inclined  ellipse  of  {^)  and  (^),  and  the  dtrectiun  uf  the 
moulding  (^). 

7^  Hawk's  Bitt. 
This  moulding,  fig.  19,  Is  composed  of  the  cyma  recta  and 
ovolo  combined,  thus: — ilaviog  descri1>ed  the  curve  of  the  cyma 
recta,  bi>iect  A  II  in  O, and  through  O  draw  ()  R  at  right  angles 
with  A  H.  Through  R  draw  R  S  vertical,  and  R  T  ut  an  angle 
nf  (i)  with  R  S.  Make  R  O  equal  to  A  II,  and  taking  it  as  a 
scmi-m»)or  u.\is,  describe  the  elliptic  curve  of  (i)  T  L  R.  In 
the  Parthenon  this  moulding  Kurmuuiits  the  enriched  ovolo 
(fig.  10)  in  the  capital  uf  the  anttu  of  the  prunaos. 

The  Cyma  Retrrsa^  irilh  the  I'linth,  Catyita^  and  Bead. 
The  cyma  reversa,  or  ogie,  as  it  is  sometimes  called,  is  another 
l>CHutiful  composition  of  the  curve  of  the  composite  or  inclined 
ellipse,  atid  tJie  moulding  which  it  forms  is  of  frequent  occur- 
rence in  Grecian  archite«uiire.  Like  the  ovolo,  it  in  generally 
accompanied  w-ith  the  plinth,  the  cavettn,  or  the  bead,  and 
sometimes  with  all  three,  as  in  the  following  example,  which  is 
cooatructeil  as  follow*: — Let  1*  R,  fig.  *«,  represent  the  vertical 
depth  of  the  intended  cyiii.'i  rcvcrsa  between  the  axes  of  its  two 
elii|itic  curves.  Through  P  and  R  draw  P  Q  and  R  O  hurlzun- 
tnUy.  Thnnigh  I*  draw  FO  at  an  angle  of  U)  with  PR. 
Through  K  draw  R  (^  at  an  angle  of  (\)  with  R  V.  and  cutting 
V  O  in  C.  Bisect  (J  C  in  L,  and  C  R  in  S,  and  join  P  L  ami 
SO.  With  V  Land  LC  as  aemi-axeH,  describe  the  horizon- 
tal inclined  elliptic  curve  of  {i)  C  P  K,  whose  superior  focus 

*  Tliv  ilcgrvcaef  iHcllnuiwa  rmpluyrd  lu  conslructlfiK  ■■  wol»  nouldtni  bftmni 
H)  and  t4)  being  In,  and  th«  rlliptM  33.  Ih«  rarivtr  of  tbia  nanldlnK  la  &0,  Uirtr- 
(•rodiiiilr  of  ihxl  wlilrb  ahan  tronv  ta«  vartooa  modM  of  tanntnaUaf  tb«  curr«  of 
Ibt  ladlard  vlllpac  thowu  In  Be  U. 

i  Vtieii  the  sitgU  uf  Imliii.illuii  li  Im  tlian  4^"  with  th«  vartkal  line,  tba  eillpic 
is  Tcrtlc^lf  iDClluMt }  whta  taort.  It  U  borUontalljr  laclli)«d. 
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will  be  K,  and  with  S  0  «n<l  8  C  as  wmi-Bxea,  deticrii>e  the  liori- 
znntally  inclined  elli|ttic  curve  of  (^)  C  O.  Through  the  fitcua 
F  draw  F  G  perpeiidirular  to  P  Q.  cutting  the  elliptic  curve  in 
H,  and  through  H  draw  A  M  II  E  huriioii tally.  Produce  C  P 
to  M,  and  through  S\  draw  M  B  verticnlly.  Produce  C  K  to  B. 
and  through  U  draw  B  iN  horizontally,  and  the  line  H  P  C  ON 
IB  the  »ectiou  of  a  cyina  reverva  or  orie  moulding  of  (i)  with  its 
inclined  plinth.  To  add  the  vertical  plijitho,  cavetta,  and  bead, 
produce  F"  H  to  K,  making  H  K  equaj  to  (i)  M  B,  and  iiroduco 
H  K  to  G,  making  K  G  Q)  H  K.  Through  K  and  G  draw 
horizontal  linen  K  T  and  G  V.  Produce  C  P  M  to  V,  cultinj^ 
K  T  in  X;  through  V  draw  V*  T  vertical,  and  throngh  X  draw 
X  D  U  at  an  angle  of  (^)  with  X  M  P.  ^^"\^h  it«  major  axis 
upon  X  U,  and  through  T,  de«cribe  an  elliptic  curve  of  (O, 
wDOfte  superior  f<K;u«  Is  D,  and  centre  U,  and  the  cnvetta  and 
vertical  plinth  which  surmount  the  c>Tna  rever»a  are  propor- 
tionally iurnted.  For  the  bead,  iin>duco  O  N  to  Y,  and  with  a 
major  axis  upon  N  Y  equal  to  (|)  of  the  whole  vertical  depth, 
describe  an  elliptic  curve  uf  (t)  and  (i),  with  its  circumference 

flawing  through  N.  Through  itti  inferior  fucuH  Z  draw  Z  I, 
lorizontal,  cutting  the  elliptic  curve  in  I,  and  through  I  draw 
I  J,  vertical,  cutting  n  Y  in  J.  Through  J  draw  J  W  horizon- 
Ud  and  equal  to  ^  I  J,  and  draw  \V  n  vertical. 

The  cyma  reventa  is  aometimcn  iturmounted  by  a  horizontal 
cavetta,'a8  in  fig.  91. 


CONSmERATION'S  UPON  SOME  OF  THK  PRODUC- 
TIONS CONVKCTED  WITH  ARCHITECTURE  IN 
THE   EXHIBITION   OF   IHJU 

By  John  ^V.  Papwobth. 

[Extractt  Jrom  Pafter*  trad  at   the  Jtoj/at  InHitute  of  British 
Architrcttf  Norrmt/er  IT,  ami  DKtmber  15,  IHol.] 

H'liKN  the  possibility  was  auggesteU  of  assigning  the  investi- 
gation to  the  members  of  the  Institute  be«t  qualified  to  report 
rn  the  different  productiotis  connected  with  architecture  in 
Exhibition,  it  appeared,  although  the  utility  of  the  propo- 
idtiun  was  at  unce  granted,  that  there  was  but  little  probability 
of  their  undertaking  tbe  task,  and  the  attempt  to  accnmpliiih  it 
was  therefore  thrown  upon  the  proposer's  hands.  It  was  not, 
perhnps,  likely  that  mere  vi<Eitortf  to  the  Exhibition  would 
receive  valuable  new  ideax  as  to  propriety  and  beauty  from  the 
simple  inspection  of  its  contents:  1  confess  to  being  one  of 
those  who  believe  that  the  perception  nf  the  latter  is  to  be 
taught,  and  tliat  those  H-ho  have  been  familiar  with  the  bad 
require  able  teachers  to  point  out  the  difference  between  the 
goodf  the  mediocre,  and  the  worthless.  To  a  uonaiderable  extent 
th«  public  pre^s  has  btmeatly  and  conscientiously  discharged 
this  office,  and  I  have  not  hesitated  to  reproduce  some  of  the 
best  suggestions  from  that  source. 

To  .\lr.  Owen  Jonew  we  must  ascribe  the  general  effect  of  the 
arrangements.  On  the  llritish  Mde  there  appeared  a  wutiderfiil 
exemplification  of  the  iiatiunnl  character,  and  of  the  notions 
wbicii  ever}'  one  eritertHliiH  of  hjtt  freedom  and  independence  uf 
action.  Like  street  architect*,  every  body  did  the  most  for 
himself,  desiring  to  disiday  his  contributions  in  the  very  best 
position  possible,  with  us  little  regard  tu  his  neigbbuitrs  as  the 
regutation.4  would  permit;  and  it  could  only  be  by  a  constant 
supervision  that  anything  like  an  »b»c!»iM<'  w&a  obtuined.  Ued- 
posts  conservatories,  gfass  cases;,  and  sign-boards  appear  to 
have  formed  the  stock  uotiuus  tif  cuiiKtruction,  worked  into  a 
presentable  form  by  a  variety  of  modifications.  These  httinga, 
however,  being  remarkable  for  lii;btness  and  light-giving,  for  a 
considerable  amount  of  elegance,  and  remarkable  adaptation  to 
their  purpose,  }>resented  a  great  contriiitt  to  tliose  on  the  foreign 
side,  where  governmont  authorities  did  almost  everything  fur 
the  exhibitors,  and  niaased  their  works  in  decorated  and  dark- 
ened apiirtnicatN. 

CammeiiL'ing  our  investigutiua  with  the  mineral  products,  we 
find  that  Tuscany  submitted  a  granite,  said  to  be  from  the 
quarries  of  S.  Pietro  del  (.'ampo,  in  Elba,  which  supplied  the 
columns  used  in  the  cathedral  and  baptistry  of  Florence;  and 
the  Grand  Uuke  Cosmo  I.  caused  u  large  bbick  to  be  cut  into  a 
basin,  measuriug  nearly  (iii  feet  in  circumference,  and  placed  in 
the  inrdens  of  Pitti  Palace.  The  celebrated  single  block  in 
the  Duomo  at  Ravenna,  which  is  said  to  be  of  the  same  granite, 
Was  the  btrgeNt  example  of  the  use  of  that  material  in  coiiKtruc- 
tion  until  the  erection  uf  the  Htatuc  of  Peter  the  Great,  in 
St.  Petersburg.     The  monolithic  columns  of  St.  Isaac's  Church, 


in  that  city,  so  far  surpaas  the  most  imputing  English  speci- 
mens that  were  shown  at  the  western  entrance  of  the  building, 
that  it  is  hardly    worth    while  to  mentiim  them,   except   as 

riromises  of  whnt  may  vet  be  done  tu  rivut  ancient  Eg\'ptian 
uxury,  which,  imitated  by  Roman  vanity,  far  surpn>»ed  in  th« 
use  of  this  rock,  and  of  porphyry  and  alnbaiter,  anything  which 
modem  urcbilects  dare  to  propose  even  to  themselves.  Prussia 
exhibited  one  pedestal,  of  colunmar  form,  made  from  a  variety 
of  granite>tike  formntlon,  or  rather  gneiss,  which  miglit  be 
called  a  garnet  rock,  being  singularly  atuddetl  with  crystals  uf 
tliiit  mineral,  some  of  them  ver>'  fine  and  almost  transparent. 
Such  a  rock  was  also  brought  from  Scotlaiul,  from  the  summit 
of  Ben  Resipole.  Of  the  ('oinwall  porphjTies,  I  noticed  the 
size  6  feet  by  3  feet  of  that  sent  from  Retire,  in  \Vithiel.  There 
were  not  many  specimens  of  foreign  work  of  this  kind;  but  the 
few  that  have  to  be  mentioned  incTode  some  specimens  remark- 
able for  the  ditBculty  attendant  upon  their  execution.  The 
line  red  porphyry  taaza,  standing  upun  the  garnet  rock  column 
which  has  been  mentioned,  was  accompanied  by  a  stab:  both 
of  them  were  of  exquisite  finish,  worked  on  a  very  fine  and 
hard  material ;  white  the  examplen  of  granites,  porphyries, 
and  jaspers,  from  Sweden  and  Russia,  exhibited  the  results 
of  nn  amount  of  labour  rarely  expended  in  these  days  of 
utititnriHuiMni,  except  where  the  rate  of  reward  is  inadequate, 
or  where,  for  some  es)>ecial  service  of  luxury,  the  element  of 
costliness  forms  the  ground  nf  nn  undue  claim  to  admirxtiun. 
The  vases  eKpecially,  constructed  of  materials  which,  as  far  as 
difhcultv  of  working  is  concerned,  may  be  regardwl  as  gums, 
were  marvellous  instances  nf  finished  skill ;  while  tbi>y  mu»it  be 
ciniHidered  wortliy  of  admirntion  for  the  same  reasons  which 
induce  us  to  regard  with  wonder  the  laboars  of  the  ancient 
Egi'ptians  in  erecting  their  pyiamids,  and  raising  obelisks  of 
monolithic  blocks. 

Those  who  are  engaged  in  processes  requiring  the  adaptation 
of  a  lathe  will  read  with  interest  the  nceount  given  in  the  de- 
scriptive catalogue  of  the  machinery  employed  in  the  inii»erial 
factories  of  Ekaterinburg  and  Kolrvan,  for  produciag  such 
works,  averaging  three  feet  high,  'i  he  true  jaspers  are  proba- 
bly rn  many  cases  altered  schists;  but  some  porphyries,  and 
various  other  cjuartz-like  rocks,  arc  so  commonly  associated  with 
them,  under  the  same  name,  that  it  is  difficult  to  define  very 
exactly  the  meaning  of  the  term,  under  which  a  large  quantl^ 
of  trilling  articles  passed  umler  our  eyes:  we  have  been  taught 
to  regard  It  as  expressing  something  precious,  but  in  the  moun- 
tains ne.ir  the  river  Knrgon,  in  the  Altai,  there  i^  a  muss  of 
jasper,  3(iO  feet  thick,  which  remits  on  a  bed  of  red  porphyry. 

It  is  tc  be  hoped  that  the  display  of  various  specimens  of  ser- 
pentine from  Ireland  and  ('ornwall  will  call  attention  to  a  new 
mine  of  wealth  to  be  opened.  Already  the  Americans  have 
imported  these  productions  as  one  means  of  decoration,  while 
they  may  be  regarded  as  almost  unknown  in  our  metropolis.  So 
much  ha«t  been  Kaid  and  written  on  the  stones  fitted  fur  build- 
ing purpoi^ies,  which  we  possess,  and  to  such  a  length  would  any 
cunsiderntion  of  them  extend — for  the  United  Kingdom  can 
show  B  specimen  uf  almost  every  useful  stone  known — that  I 
shall  be  content  to  pass  by  the  old  red  sandstone  and  Devo- 
nian series,  with  the  varieties  of  the  carboniferous  limestone, 
only  observing,  that  Iiere  again  exist  disregiirde*l  sources  of 
nmnufacture  in  the  bydrauUc  limes,  beautiful  marbles  fit  fur 
interior  decoiation,  and  almost  forgotten  quarries,  such  as  the 
black  llagstone,  or  Posidonia  scliist,  in  the  Isle  of  Man,  which 
is  said  to  have  supplied  the  stones  for  the  steps  of  Bt.  Paul's 
Cathedral.  The  green,  or  Mona  marble,  which  was  partially 
in  demand  five-ana-twenty  years  ag*»,  is  another  instance  of  the 
oblivion  into  which  our  own  resources  are  allowed  to  fall.  In 
the  millst4)ne  grit  division  1  observed  nothing  ni>w.  U'ith  the 
employment  of  white  marble  in  objects  of  high  art,  our  researches 
have  on  this  occasion  no  connectiuit;  indeed  it  was  in  its  use 
for  chimney-pieces  only  that  the  Ktatuary  presented  himself  to 
any  extent  in  the  Exhibition.  Of  these  the  Austrian  speci- 
mens were  decidedly  the  least  successful;  three  or  four  very 
showy  chimney-pieces,  some  with  niirrur  frames,  were  exhibited, 
which  it  was  impossible  to  pass  unnoticed,  but  on  which  it  was 
equally  impossible  to  bestow  anything  like  unqualified  admira- 
tion. The  chimney-pieces  from  France,  in  which  less  attempt 
at  display  had  been  made,  offered  a  bint  fur  the  revival 
of  tlio  now  old  fashioned  style  of  box  chimuey-piece;  these 
French  specimens  advanced  nine  or  ten  inches  nt  least  into  the 
room,  so  that  even  in  a  large  example,  the  dee|>est  shelf  need 
not  project  much  before  the  frieze.    Prussia  exhibited  a  Carrara 
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marble  speeimen,  not  partirtilnrlv  (ttrikintr;  but  Belj|rium,bpfridM 
a  «mftll  one.  *eni  (hat  by  Leclercq.  wbich  apiiearefl  in  mjr  judg- 
ment the  nioii;t  ffiimptuotifi  of  Iti  sort.  No  one,  J  nm  confident, 
can  rectillert  the  Knfrlish  oxamplpft  by  Brine.  Thomiis,  and 
others,  without  feclinjf  thRt  the  Kuperiority  nf  deHi^ri  w««  infi- 
nitely on  the  British  iiide ;  one  with  n  ruuiid-headed  opening 
and  curved  bedmouM,  liad  considerftble  (frsceful  simplicity,  and 
vet  richness  of  effect;  itnd  the  eleirance  of  those  executed  fur 
Stuart  and  Co.  of  Sheffield,  by  Messrs.  NeWn  of  €arliHle, 
•hould  not  be  overlooked.  De^^tdrdly  Kucceititfu]  for  taste,  and 
even  more  excellent  for  detail,  was  the  very  benutiful  tnzza  of 
Oriental  alabaiiter.  srulptured  hy  Delia  Moda,  which  wa<;  placed 
in  the  nave  near  the  Binnan  department.  It  measured  more 
than  4  feet  ncnts^  the  hnn(!te«,  and  wasnbont  3  ft.  G  In.  diameter, 
The  mnterial,  the  stnlajfrnitic  carbonate  of  lime,  wan  obtained 
tn  an  unutiually  large  block  of  the  rarest  and  most  beautiful 
i{aality,  from  ^juarries  anciently  worked  in  Kgypt,  which  have 
recently  been  re-ononed.  The  Greek  government  haa  also 
been  OMupied  reith  attempts  at  restoriufr  the  value  of  their 
ancient  quarries;  and  we  saw  with  pleasure,  that  beside«  the 
celebrated  white  marbles,  the  Iichnite«  (flesh-coloured  variety), 
the  rosso-antico,  the  cipolino  of  Karysto,  and  the  |M>rtido  verd- 
anlico  were  represented.  Besides  these,  we  had  assurances  of 
other  xuperb  marbles  havini;  been  found;  one,  reddish  dky-btue 
with  preen  »nots,  from  Knikea;  another  from  Sparta,  ametbyot 
coloured  witli  well-marked  yellow  vcina;  another,  violet  breccia; 
a  water  fcr fen  mnrblf;  and  the  porfido  di  vitelli,  a  pea  fjreen 
ground,  with  xmall  round  brifrht  cryetal  xpote  of  light  frreen. 
not  yet  exported.  Tuscany  also  promised  to  supply  giallo  di 
Siena,  Broccalello.  Hanlitrlio.  I-umacbella.  Porta  Stinta,  f>rien- 
t«l  alaba«ter.  and  Verde  di  Prato,  in  large  block!),  a«  well  as  the 
eoromon  cipullino  and  while  marbles.  It  was  stated  that  the 
black  and  red  marbles  fro>it  the  quarries  of  PesrafElin.  did  not 
VBfficiently  represent  the  blocks  tnat  had  latelv  been  extracted, 
which  were  considered  far  superior  «»  to  colour,  fineness  of 
frmtn.  diminution  of  sperks,  and  total  absence  of  small  capil- 
lary vein*.  The  Portuguese  marblew  did  not  much  pleiise  my 
eye;  the  pegmatite  (a  granite  in  which  component  uiinerulit 
form  ver>*  dintinrt  mnsses  cloitely  compacted')  passing  into  pro- 
toffine  (trranite,  wbo^te  micji  contains  nuignpHia),  arrested  iitten- 
tfon,  from  the  statenrent  that  this,  which  seemed  not  very  easy 
t«  work,  came  from  the  province  of  Alemtejo.  in  the  district 
of  Portnlegrr,  within  the  city,  and  that  most  of  the  houses  are 
built  of  it;  the  effect  in  a  picturetiigiie  view  muKt  bp  remarkable. 
Neither  in  the  government  collection*  uf  Spanish  and  Portu- 
guese marbles  nor  in  those  of  private  individuals,  did  1  observe 
anv  Rpecimens  of  surpassing  beauty.  It  was  noticed,  that 
although  eiirht  contributions  CRme  from  the  famous  i»lsi  dos 
I'inu*,  in  the  vicinity  of  Cuba,  and  that  marbles  bjid  long  been 
fuund  there  in  great  abundance,  they  had  not  yet  been  used  in 
that  rich  S'pnni'jh  colony,  which  abwduielv  imported  ft  supply 
from  Italy  and  the  United  States.  In  fact,  the  ordinary  marbles 
of  these  countries:,  and  <if  tJermany,  Belgium,  and  France,  are 
generally  like  our  own,  not  only  cohnircd,  but  distinctly  veined, 
and  their  value  depends  upon  the  absence  of  cracks  and  fiaws, 
brightneu  of  the  ground,  a  good  arrangement  of  the  veins  and 
patches  of  colour,  and  the  pot<^ibility  of  obtaining  large  blocks 
uf  eijual  texture  and  i]ua]ity  at  a  mudenite  coat.  In  the  actual 
□m;  uf  common  marhleH,  the  Kxliiliition  proved  that  our  conti- 
nentftl  neigliboum  last  named  had  lon|!  firerefled  us.  by  the 
evidence  of  a  multitude  of  ulabs  imd  specinientt,  worked  for  the 
Btufit  part  very  thin,  and  showing  that  rhfiipiiexK  of  aj>pUcati<ui 
was  considered  more  important  than  fini>tiied  workmnn^bip. 
Lieire  and  Namur,  in  Belgium,  contributed  sppcinicntt  of  black 
narble,  winch  seemed  to  be  cut  from  larger  blocks  tlinn  that 
supplied  from  Nassau,  and  alsu  to  be  a  better  matcriHl,  m  its 
fosnliferouM  limestones  taking  a  polish,  wore  rather  meta- 
norpbic  than  truly  crvKtnlline.  Dernlle  and  Co.  represented  n 
gnvernment  colleirtion,  in  ithirh  one  hundred  and  eight  fine 
•pectmeuR  of  no  »mall  size  exhibited  the  reMturces  of  France  to 
great  advantage,  and  must  have  helped  materially  to  keep  up 
Uie  taMte  for  the  pretty  marbU>«  of  Languedoc,  Vo^tges,  nnd  the 
Pyrenee*.  Tarride,  Sunn,  nnd  Co.  of  Toulouse,  recommendwl 
one  piece  of  black  and  white  Pyrenean  marble,  its  being  the  nun 
■elected  for  u«e  in  the  tomb  of  Najioleori.  Black,  grey,  and  red 
marhlp,  fiumd  nejir  Kfibelimd,  in  Brunswick,  were  reprettented 
by  pieces  of  excellent  cbamcter;  niul  it  was  noticed  that  blocks 
moMainetl  9  feet  by  5  feet  in  dimensions. 

The  «mHll  space  «et  njHirt  for  Home  cuntraated  strongly  with 
the  expectations  wbieb  such  a  name  was  likely  to  inspire;  yet. 


on  examination,  that  little  collection  contained  the  representa- 
tion of  mermntile  vahie  to  a  larger  extent  than  might  be  sup- 
posed; the  C'Qvultere  Barberi  alone,  withmit  the  manufactory  of 
the  Vatican,  would  have  supplied  an  exhibition;  and  if  we  add 
the  illuMtruted  works  of  Ciinina,  the  room  would  hove  had  iote- 
reat  enough,  even  Mithout  the  labour*  of  the  Cavnliere  Moglia 
in  mosaic.  Barberi  is,  I  suppose,  the  most  celebrated  practi- 
tioner in  thiH  »tyle  of  ornamentation,  and  by  the  adoption  of 
machinery,  he  has  shortened,  by  nearly  one  bnlf.  the  time  which 
would  bo  occupied  in  the  execution  of  large  works  in  the 
Vatican,  llussia  exhibited  studies  of  Florentine  mosaic^  of 
very  high  character;  but,  as  may  l»e  naturnlly  supposed,  Tus- 
CJinv,  from  its  possession  of  very  large  (|uantities  of  pielre  dure, 
chalcedony,  the  Arnn  pehbleH,  agates,  and  cornelians  and  the 
help  of  experience^  stood  first  in  the  display  of  that  species  of 
work.  Bosi,  of  Florence,  seemed  to  me  to  exhibit  the  best 
taste  on  tlie  Italian  side.  On  the  English,  Redfem  was,  1 
thought,  equally  successful  in  a  table  of  4  feet  diameter,  with 
judiciously  introduced  spots  of  malachite.  Bovej  and  Cham- 
pernowne  also  showed  the  class  of  coloured  marbles  which  our 
eve  demnndd.  One  specimen  in  C'laKs  80,  appeared  to  contain 
the  germ  of  an  original  system  of  symbolic,  or  rather  iconic 
design,  in  the  endeavour  to  render  the  stone  work,  as  well  as 
the  glns-H,  in  Gothic  windows  figurative  of  familiar  ideas.  The 
mention  of  the  Maltese  carvings  will  cIom  this  branch  of  our 
investigation;  all  of  which  exhibited  examples  of  a  school 
who^e  exiKtence  i^  as  surprising  as  its  excellence. 

The  slate  self-acting  cisterns  shown  by  Struthers,  were  Inge- 
iiiotis  illuxtmlionK  of  the  filtration  of  water  by  iu<cenKion;  the 
filtering  medium  being  packed  between  two  pierced  false  bot- 
toms ^1^^  water  from  the  cistern  at  the  top  passed  by  n  pipe 
into  the  fourth  or  bottom  division,  through  the  packing  in  tne 
third,  and  rose  in  the  second  by  the  pressure  of  tho  water  in 
the  cistern  or  ton  divi)>jon.  Slate«were  aliw  exhibiteil  from  the 
neiehbourhood  of  Stiimford,  und  from  several  parts  of  Ireland, 
including  Valentia,  the  slate  stone  from  which  m  said  to  be  non- 
absorbent,  and  to  ret|uiru  nearly  six  tons  as  the  crushing  weight 
of  nn  inch  cube.  It  is  raised  in  slabs  about  a  foot  in  thickness, 
and.  having  no  true  cleavage,  requires  to  be  sawn.  Canada  also 
possesses  this  useful  niHtcrial;  as  well  as  Trinidad,  a  fact  wbich 
excites  some  surprise,  when  we  recollect  that  large  quantities 
of  tihingles  are  sent  tu  the  West  Indies.  It  is,  1  presume,  a 
recent  diHCovery.  The  I'tiited  States  MuKsau,  France,  and  Sar- 
dinia, were  the  only  foreign  countries  wbich  showed  slates;  from 
the  latter  there  wax  n  slab  about  -^  ft.  6  in.  xqunre,  France  sent 
n  slate  billiard  table,  and  Kome  fine  slabs,  3  ft.  6  in.  by  Sft.  11  in. 
by  :^'mch  thick.  The  Slate  Company  of  Angers  which  manu- 
factures one  hundred  end  thirty  millions  uf  states  like  those  of 
Cornwall,  and  the  Slate  Company  of  Kimogne,  exhibited  each 
a  series  of  the  sizes  usually  made.  The  slutc  of  the  latter  com- 
pany is  remarkable  for  its  tenacity  and  strength;  by  exposure 
to  the  open  air  it  acquires  increased  hardueRs  and  consihtcncy, 
its  surface  becomes  pulislied,  and  upon  being  struck  it  gives  out 
a  clear  metallic  sound.  The  joints  of  »lab  routing  are  gene- 
rally made  with  tongues  in  grooves  set  in  cement,  covered  by 
ribs;  but  it  is  diflicult  ti)  iiiske  a  joint  that  will  stand,  on 
account  of  the  material  swelling  and  shrinking  like  glass;  at  all 
events  it  is  disturbed  by  the  slighteiit  settlement.  Attempts  to 
remedy  this  diiiadvanlage  were  exhibited  iti  I'aaffe's  patent,  and 
in  the  so-called  imurovement  on  the  same,  by  lluKjiell,  in  both  of 
which  the  principle  of  X  cramps  and  screws  or  Tiuils  with  xinc 
gutters  under  each  line  of  junction  of  the  slate,  is  ado]>ted.  No 
nrnmgement,  however,  ajipears  to  me  so  good  n-i  that  of  lead 
drawn  in  grooves  and  covered  by  ribs  set  in  putty  on  the  slates, 
Kcrened  down  to  the  rafters;  as  no  glitters  are  required,  and 
holes  in  the  slate  are  avoided  as  much  as  is  possible.  Tlie 
patent  slate  ridges  and  hips  seem  well  contrived.  It  will  bo 
seen  that  1  place  no  reliance  on  constructions  of  iron  and  slate, 
except  under  shelter,  or  in  very  peculiar  cirrum stances. 

I^lssing  fur  the  present  the  imitations  of  marbles  we  may 
notice  those  of  stones.  Bansome's  patent  stone  differs  from 
cemeuts  and  other  artificial  stone  In  the  employment  of  silica, 
both  as  the  buseand  the  combining  material.  It  may  be  regarded 
as  a  coUectiun  of  particles  intimately  combined  with  silicate  of 
>mh1h,  by  which  they  are  held  together  as  by  a  kind  of  glns^. 
Another  manufucture  cuiuiiited  uf  an  admixture  of  caustic 
cariwinHte  of  lime  (with  or  without  magnesinj,  and  silica  in  a 
gelatinous  stitte,  wbich  produced  a  hydrous  silicate  of  lime  a*. 
a  result.  1'he  largest  collection  in  illustratiun  of  this  bianch 
was  shown  bv  White  and  Sous,  and  was  divided  into  two  classes 
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— the  natural  and  the  aiii6cial.  The  flnt  consisted  of  Sheppejr 
stone,  and  nodules  dredROd  iiiioff  Harwich,  from  urhirh  respec- 
tively are  ohtHineil  the  vnrietiea  of  ttie  artii:le  know  □  km  Roman 
cement,  introduced  liy  Dr.  Parker  about  fifty  years  ago.  These 
ktoiien,  ax  well  tut  thu«e  from  Cliristchurrh  and  Ilomsey,  vrhich 
jdcld  the  Medina  cement,  are  found  among-  the  older  tertiary 
deposits.  The  ^i'hitby  stone  is  found  in  the  lias  formation,  and 
gives  the  cement  knon-n  ms  Atkinson's.  At  H'olverhampton 
and  in  Derbyshire,  cement  ston««  occur  in  connection  wilh  iron 
stone,  which  imparts  to  them  a  ferruginous  tint.  Other  districts 
yield  natural  renient  stones;  but  the  above-mentioned  aie  those 
»hich  are  best  known  in  commerce,  hein^  extensively  used  both 
for  mortars  and  stucco.  The  name  of  Greaves  ia  intimately 
connectod  with  that  of  blue  lias  lime;  and  thla  material  was 
abundantly  repreticnted  in  the  Exhibition.  The  artificial  cements 
comuoded  of  a  mixture  of  carbonate  of  lime  and  argillaceous 
earths  calcined  tngether,  were  chiefly  repreftentcd  by  the  so- 
calleil  Portland  cements,  furnished  hy  White  and  Sonn,  and  by 
Ilobin^,  Asjvdiii,  nnd  Co,  The  first  nanted  firm  exhibited  the 
celebrated  brick  beam,  and  specimens  of  concrete,  consislinp  of 
one  part  of  cement  to  ten  of  trravel;  the  xecond  sbnu-ed  several 
iostaocea  of  tests  of  titrcn^lh  uf  the  cement,  pure  and  mixed 
with  aand;  but  na  some  uf  the  stntcmentit  made  since  the  expo- 
sition vary  conHidcrably  from  those  »»hich  I  noted,  1  have  put 
them  aside.  The  inutility  of  the  experiments,  madu  with  much 
parade  on  Portland  nnd  lloman  cements,  i»i  appan^nt  when  we 
ctrnsider  that  n  single  trial,  under  complicated  conditions,  can 
never  be  taken  ilh  aifordiriff  a  quotient  for  use  as  a  constant  in 
calculation,  and  that  we  have  had  no  series  of  experiments  made 
by  rival  manufacturers  on  the  same  day  nnd  in  the  same  place 
tod  manner;  and  tliat,  moreover,  the  results  so  obtained  can 
oaly  show  the  properties*  of  tho  best  materlHls  yupplie^l  by  the 
manufacturer,  while  no  architect  can  toll  with  certainty  on 
every  occasjiiori  what  cement  the  workman  uses.  Hamelin's 
mastic  scemcid  to  be  wholly  unrepresented  or  for^itten.  1  do 
not  exactly  know  where  to  place  what  was  called  "cometit- 
stone,"  a  limestone  bellcvcil  to  be  the  basis  of  Peel  Castle 
mortar;  a  cement  made  from  the  *^curl-8toue,"  found  at  Coal 
Port;  l^-er's  patent  metallic  cement;  Furze's  fusible  mineral 
cement;  Oni  and  Armani's  patent  metallic  lava;  nor  Speuce's 
patent  zinc  cement.  The  latter  should  be  inexpensive,  as  it  is 
manufactured  entirely  from  refuse  inattcm.  .Among  the  Itritish 
poesewions.  New  Zealand  sent  a  Itonian  cement  stone;  and 
France  two  hydraulic  limes.  It  was  said  tltat  by  the  process  uf 
Henri  de  V'illineuve,  eng'ineer.  a  superior  hydraulic  time  might 
bo  obtained  from  nil  crirhonates  of  lime,  without  the  addition  of 
other  substances,  and  that  the  cement  exhibited  possessed 
different  degrees  of  rapidity  in  settiuff.  IWl^'ium  also  sent  an 
hydrofugfl  stucco,  or  plaster;  Holland  an  hydniulic  cement; 
and  Wurternburji  "an  hydraulic  clialk  cement,  hardening 
underwater  in  a  few  minute^."  Portu(.ful  presented  iiydraulii: 
days  from  the  Azores,  and  hydraulic  scoria*,  by  which,  with  the 
addition  of  lime,  *'an  hydraulic  bitumen,  called  Argamassa 
cement,"  is  produced.  Kroin  Prussia,  we  received  a  "Roman 
cement,"  being  an  argillaceous  carbonate  of  lime  with  uutgnesia; 
the  double  silicate  may  probably  be  of  very  great  solidity. 
Ant.  Pcppint  uf  Florence  displayed  some  neut  octagon  paving 
squares,  "in  cement  caUed  C'ulcarea."  The  renowned  Uoman 
hydraulic  cement  is  said  to  have  bean  made  of  a  mixture  of 
vulcanic  sand  and  lime.  1  did  not  notice  puzzolauu  from  the 
Papal  States,  Tuscany,  or  Naples,  allhiiuj;!!  I  believe  there  were 
specimens.  Greece  sent  a  box  of  this  vulcanic  earth  (a  silicate 
of  mafrnesia?)  from  Santorin,  which  was  ash-coloured,  and  said 
to  have  the  same  (|ualities  as  the  Italian;  mixed  with  lime  it 
aoUdi6cs  and  sinks  in  water.  A  contiiderable  quantity  is  ex- 
jKirted  annually  to  Turkey  nnd  Trieste.  Spain  also  claimed  to 
exhibit  this  material,  but  gave  it  the  aJius  of  soapstuue  uf 
Somontiu.  The  United  States  also  ttent  steatite,  or  hydratrd 
silicate  oF  magnesia,  combined  with  a  little  alumina  and  oxidis 
of  iron:  its  peculiar  greasy  feel  hiLs  been  the  origin  of  the 
name  of  suspstone.  It  is  much  more  abundant,  and  more 
extensively  uned  in  America  than  in  England;  and,  being 
almost  as  readily  worked  as  the  soft  woods,  and  with  simitar 
tools,  it  is  applied  to  many  purposes  for  which  its  superior 
dnrability  renders  it  preferable — as  baths,  and  the  jambs  ufBre- 
place«;  and  it  is  used  in  Switzerland  for  stoves  of  superior 
quality.  Large  beds  of  the  pure  material  are  found  in  the 
£aglish  possessions  in  CanadiL  The  terms  mortar,  stucco,  nnd 
cement,  are  at  present  so  indiscriminatelv  employed  as  to  cause 
considerable  confusion,  and  a  slroug  feeling  uf  the  necessity  of 


some  authoritative  scientific  lexicon.  I  shall  pass  a  few  ipeeU 
mens,  for  the  third  great  division  of  imitative  stones.  Gypsam, 
or  hydrous  sulphate  of  time,  called  alabaster  when  in  a  Kemi- 
crystalline  form,  and  selenite  when  in  crystals,  being  heated 
from  '2MP  to  37 .i"  Fahrenheit,  becomes  an  anhydrous  sulphate; 
and,  reduced  to  a  hne  powder,  furnishes  the  plaster  of  Paris  of 
commerce.  Tho  peculiar  stone  obtained  from  the  tertiary 
deposits  of  the  Paris  basin  contains  above  7^  per  cent.  carl>ODate 
of  lime,  and  3  per  cent,  of  clay,  which  so  greatly  improves  the 
cement  as  to  have  given  the  peculiar  immo  to  the  preparation 
in  other  cuuntrien.  The  genuine  article  from  Paris  was  sub- 
mitted, as  well  as  supplies  from  Ireland  and  Canada.  The 
English  sources  are  chieHy  in  Derbyshire,  Nottingli»mshire,  and 
Cumberlaad;  and  when  combined  with  alum,  the  products  are 
the  hard  artificial  cements  known  as  Kecne's  and  Parian  patent 
cement.  The  effect  of  the  last,  vitrified,  is  exceedingly  good. 
Gypsum  is  also  understood  to  be  the  basis  of  Martin's  cement. 
Of  these  rivalu  we  tdial!  all  recollect  the  handsome  specimens 
which  were  exhibited.  It  will  hardly  be  supposed,  that  of  all 
foreign  natiiuis  Tunis  supplied  nearly  the  most  interesting 
examples  of  this  material.  The  wall  decoratiun,  closely  re- 
sembling that  of  the  AUiambra,  hardly  seemed  to  be  a  cast,  and 
was  remarkable  for  the  way  in  which  the  top  surfaces  were 
modelled  so  as  to  he  relieved  easily  from  the  niuuld,  and  to 
sbuw  to  advantjig'e  either  on  a  level  with  or  above  the  eye. 
Spain  sent  an  original  piece  of  the  Alhumbra  wall  decoration; 
and  Dun  Rafael  Contreras,  of  .'Vranjuez,  exhibited  a  portion  of 
his  copy  uf  all  the  Alh;imbra-woik  of  this  kind  Ln  the  same 
material,  one-quarter  of   the  real  size. 

U'e  may  divide  the  subject  of  coloured  «hiss  intu  four  modes 
of  manufacture— viz.  stained  or  flashed,  solid  or  pot,  enamelled, 
and  etched  glass.  M'ithout  touching;,  it  waa  very  difficult  to 
decide  how  some  specimenB  were  executed;  those  by  Chance 
and  l^o.  obtained  my  higheMl  appruliation  for  the  quality,  too 
often  lost,  of  lucidity;  and  I  think  tliey  consisted  chiefly  of 
flaslied-glass,  cut,  where  requisite,  to  produce  tho  lights,  Ttie 
specimens  by  Hall  and  Sons  were  also  very  satisfactory.  I 
noticed  no  fureign  glass  of  this  sort.  Hedgland,  Jlardman  and 
Co.,  and  Gaunt,  exhibited  works  in  the  antique  style;  and  I 
observed  a  window  from  a  very  clever  design  by  T.  T.  Bury. 
The  Belgian  and  French  were  single  specimens  of  the  aec-ond 
division  of  manufacture:  the  latter,  conHiMting  of  works  for 
hAy  Cathedral,  by  Gerente,  seemed  poor  and  ineffective.  The 
work  by  Toms  appeared  very  good  in  ta«te  and  execution;  and 
1  must  group  together  here  the  names  of  ilallantyne,  Claudet, 
Hetley,  and  Hailes,  with  one  exhibitor  from  Austria.  All 
these  seemed  to  present  a  third-class  of  work,  partly  stained, 
and  partly  painted  glass.  The  enamel  schoid^  I  think,  included 
•MeHsrs.  Baillie,  HIand,  Giblvs,  Gibson,  nnd  Tobey,  the  St.  Helen's 
Compaiiy  (whose  taste  I  question);  two  clever  examples  from 
Austria,  one  from  Saxony,  a  good  specimen  from  Holland,  and 
five  from  France,  of  which  I  can  say  nothing  favourable,  bat 
that  No.  229  was  perfoctlv  a  picture,  and  that  Lassen's  work 
contained  a  beautiful  fenuile  figure,  and  was  in  all  respects  more 
in  accordance  with  our  notions  of  glass-work.  The  American 
g-lass,  as  white  glass,  appeared  to  me  to  be,  without  exception, 
the  finest  that  I  had  ever  seen  for  material,  but  very  badly 
manufactured.  The  numerous  varieties  of  glass  decorated  wita 
opaque  patterns,  embossed  or  marbled,  differed  in  no  rpspect 
from  that  which  we  Kec  daily  advertised.  Chance  and  Hartley 
stood  pre-eminent  for  their  window-glass.  The  French  glass, 
the  Belgian,  and  the  Prussian,  followed  in  the  order  of  merit 
in  which  they  are  nienlioned:  the  Bavarian  wn«  indifTerent. 
Glass  tubing  seemed  to  have  attracted  much  attention  both  in 
Holland  and  England:  metallic  joints  seemed  generally  to  be 
contemplated;  but  I  apprehend  that  the  recent  introduction  of 
vulcanised  india-rubber  to  form  the  joints  of  iron-pipes,  is 
equally  applicable  to  those  of  lend,  terracotta,  stoneware,  and 
glass.  Except  Swinburne's  glass  domes,  I  did  not  obtierve 
any  glass  for  ordinary  use — as  tiles  in  roofs,  on  the  English 
aide.  France  sent  some,  IS  inches  hy  9  inches,  under  the 
name  of  Francis  Fox,  with  terracotta  tiles,  li  inches  by 
9  inches.  Prussia  sent  glass  tiles  and  pantiles;  and  Bruns- 
wick exhibited  glass  tiles,  very  good  ghu^s  elates,  and  excel* 
lent  lace  glass.  Before  quitting  the  subject,  it  may  be  re- 
marked, that  the  arlisiH  of  the  mediieval  ages,  being  much  more 
moderate  in  their  demands  upim  tlieir  material,  were  more 
primitive,  nnd,  perhaps,  more  successful  than  their  modern 
rivals  in  the  effect  producetl,  while  tbeir  successors  have 
certainly   advanced   in  an  artistic  paint  of  view,  but  at  the 


THE  CIVIL  ENGINEER  AND  ABCUITKCTS  JOURNAL. 


21 


expense  uf  transparency,  breadth,  uad  simplicity.    As  a  general 
rule,   tlie  mt>ii«ru  works  nre  too  much  paintings,  tn  the  strict 
sense  of  the   word — too  opaque  in  their  HhaduirF,    in   fact,   too 
r  mudi  abaded;  whereas  painting  on  ^laxa.  to  he  really  c'tfertive, 
Ijfauuld  be  aJiDost  entirely  uiitHtiu  nnd  colour^  and  aa  free  from 
>Aoa-traMpareDt    uhading  aa  posatble,  for  this  becomes  n  6ort 
of  neutral  tint  whoa  opposed  tu  Uie  litrht;    hence  the  muddy 
Bcter  of  much  modern  glass.     I  think  it  must  be  borne  in 
i  that  A  stained  trloHH  window  is  a  means  of  admittinf>:  modi- 
Laod  tempered  lifucht   into  a    building; — hence  it    must    be 
ent;  that  the  picture  18  to  be  seen   from  a  liinlance, 
liy    considerable — hence    that     boldness,    breadth,    and 
Dooy  are  more  favourable  lo  its  effect  than  minute  detail; 
mod  lastly,  that  the  artist  is  not  producing  a  work  for  isolated 
exbibitiiHi.  but  is  labouring  in  combination  with  the  architect  of 
the  editit'e  which  he  is  to  adorn,  and  with  which  his  work  is 
expected  to  hiirmonise^  not  to  jar  and  contraat  by  ptiinful  and 
violent  effects  of  light  and  shade;  in  short,  that  the  window 
ought  never   to  lose  for  an  instant   it^  character  ax  a  window, 
I  that  it,  a  means  of  admitting  of  liuht,  which  Ih  its  ab^tolnte  and 
Kisthetic  relation  to  the  cliAHiher  M^iioh  it  illuminates.     Knamel 
painting  on  glaaa    in  decidedly  pushed  much  further  than  in 
former  times;    but  wo  must  doubt  if  it  haa  advanced  in  its  legi- 
timate object,  that  of  an  adjunct  to  architectural  effect. 

Terracotta^  as  a  decorative  adjunct  to  buildings,  is  one  of 
the  objects  which  the  Exhibition  was  well  adapted  to  bring  under 
notice.  After  the  proRress  made  of  late  yciira,  particularly  by 
the  firm  of  the  Ladyshore  works,  it  might  seem  remarkable  that 
the  combination  of  elegance  with  durability  which  it  offers, 
ihoald  not  have  secured  employment  of  the  material  commcn- 
•orate  with  its  capabilities,  did  wo  not  aill  to  mind  the 
oompetition  with  which  it  hait  been  met  by  the  makers  of 
artificial  stone,  am)  which  bus  prevented  it«  adoption  for 
re-du plications  of  a  pattern. 

Other  difficulties  arise  tmm  the  ven*  nature  of  the  pri>ceKses  to 
which  it  is  necessary  to  subject  each  branch  of  the  manofacture, 
for  W0  may  regard  the  term  term  cotta,  in  its  most  extended 
•anae,  u  including  even  the  finest  porcelain.  The  component 
puta  of  the  usual  terracotta  are  putter's  clay,  tine  sand,  and 
puiveriaed  putaherdis  mixed  with  water  and  thoroughly  incor- 
porated, and  either  modelled  or  cait  in  the  state  of  a  thin 
patte,  in  porous  plaster  mouldy  which  abNorb  the  moisture. 
After  air  drying,  the  objects  are  baked  in  proper  kilns  at  a  very 
high  temperature,  during  which  prucessi  the  shrinkage  is  ewme- 
tjmes  very  great.  It  is  foreign  to  our  purpose  to  enter  into  a 
detail  of  the  different  gradations  in  manufacture  which  exist 
between  terrar-oita,  as  baked  lirp-clay,  and  porcelain,  but  all  of 
them  are  subject  to  the  inherent  ilefert^  of  contraction  and  dis- 
t«»rlion.  The  natural  abundant  diiitributien  of  the  clayn  which 
are  found  underlying  coal  seams  in  the  collier)'  dii<lrict&,  con- 
duces much  to  the  extensive  application  of  the  material,  which, 
for  tbe  purposes  of  ornament,  is  gradually  recovering  the  im- 
mttance  wnich  it  ac«iuired  in  Italy,  France,  and  Germany, 
from  the  fourteenth  tu  the  sixteenth  centuries.  Besides  the 
productions  of  the  Ladyshore  works  and  other  firms,  a  kind  of 
perfect  pottery,  aalt  glaxed  and  very  nearly  approaching  to  a 
true  porcelain,  wiu  shown  in  the  uhape  of  drain  and  water  plpea, 
TBaea,  garden  pots,  architectural  uruainvntri,  and  cuNCit  for 
pluita,  contttructed  upon  \V'^ard'ii  principle.  A  bath,  of  the  usual 
adult  sice,  raaile  in  one  piece,  of  hre-clay,  plated  with  porcelain 
and  gluted,  was  aliio  exhibited.  These  baths  are  at  present 
much  uaed  in  public  a>t  well  aa  private  cittablixhments,  and  I 
may  observe,  that  although  they  will  bear  a  heavy  blow  without 
injury,  yet  they  are  liable  to  crack  on  the  first  inlet  of  hot 
water,  if  they  are  bedded  solidly  or  fitted  tightly;  they  should 
therefore  stand  on  piers  or  bearera,  and  be  free  from  any  thing 
which  may  prevent  tbe  expan^^ion  and  contraction  of  the  mate- 
rial. An  Ionic  capital  for  Cliefden  House,  a  Gothic  pinnacle 
for  a  cbupel  at  Tottenham,  and  some  samples  of  "  Parian" 
vitrified,  seemed  to  promixe  well.  In  my  own  experience  I 
have  found  that  articles  badly  manufactured  in  terracotta  are 
likely  to  Kale  away  on  tbe  surface,  a  defect  which  arises  chieffy, 
Lf  not  always,  from  an  improper  mode  <if  filling  the  moulds.  A 
beautiful  cbimuey-piece,  designed  in  the  style  of  the  Heiiaid- 
■ance,  was  an  iubtance  of  the  happy  resulttt  which  can  be 
obtained  in  the  Mi-culled  Parian  or  :3Lt(tuary  porcelain.  A  terra- 
outu  Ublet,  of  the  large  size  of  3ft.  by  '^  ft.  Sin.  with  the 
lines  unusually  sharp  and  true,  from  the  Bank  Park  Pyro- 
polita  works,  Fre^tonpans,  arrested  my  attention;  the  colour, 
geaertilly  a  difficult  question,  seemed  very  satisfactory,  aa  was 


also  the  case  in  a  specimen  from  Vewcastle,  in  *'  Bamett's  clay," 
which  had  a  delicate  reddish  hue.  Various  decorations  for 
bricks  and  cornices,  in  relief,  would  have  met  with  my  unquali- 
fied approhation,  but  that  I  am  not  prepared  to  admire  branches 
of  purple  grapes  pendant  from  green  leaves,  made  in  terracotta, 
eitiier  for  external  or  internal  decoration. 

Tbe  foreign  specimens  of  plastic  skill  were  not  po  numerous. 
Holland  aent  stoves,  bracketK,  capitals,  and  balustrades,  in  all 
which  it  was  rivalled  by  a  contribution  of  very  beautifully 
worked  ornamental  articles,  including  a  Corinthian  capital  from 
Nassau.  Wurtemburg  waa  more  amoitious,  if  not  so  fortunate 
in  tbe  ornaments  of  a  cliurch  recently  built  tn  a  kind  of  Deco- 
rated Gothic,  a  rose  window  from  which,  3  ft.  6  in.  in  diameter, 
was  shown.  Russia  exhibited  a  table-top,  4  ft.  H  in.  In  diameter, 
a  size  which  ban  perhaps  never  been  equalled,  from  the  Imperial 
porcelain  manufactory;  and  Austria  &unt  several  speeimenH  of 
syderolite,  or  terralite.  or  NtiuiecUy,  in  small  articles.  Pru<«ia 
i«eenipd  tu  me  to  display  the  best  laste  in  the  application  of  a 
union  of  silvering  and  gilding  to  clay  ornamentation.  A  Gothic 
vase,  or  rather  an  attempt  at  a  Gothic  vase,  was  remarkably 
ancceesful  for  skilful  workmanahip,  as  was  alao  a  fountain  by 
the  same  firm.  In  one  instance,  the  sense  of  touch  wax  requi- 
site Ut  decide  whether  some  chimney-pieces  were  of  bronieed 
iron,  as  they  seemed,  or  the  clay  imitation,  which  they  really 
were.  The  German  ornaments  for  architectural  uses  in  clay, 
the  articles  of  earthenware  and  faience,  the  stoves,  elevated  by 
tbe  designs  imparted  to  them,  all  these  might  perhaps  compete 
with  analogouit  products  of  Knglish  manufacture  for  cheapness; 
but  1  am  very  fur  from  conceding  tu  them  a  general  superiority, 
or  eevn  equality  In  taste.  The  lloyal  Porcelain  Factory  of 
Berlin  exhibited  a  grand  faenza  di»>h,  in  the  style  of  Giulio 
Romano,  nearly  Ih  inches  in  diameter,  whose  value  was  per- 
fectly arbitrary,  with  some  colours,  blue  and  green,  such  as  arc 
not  uiied  here.  Fnmce  alone,  in  the  works  of  Dehny,  Mansatd, 
and  V^irebent,  produced  architectural  ornaments  in  terracotta 
of  a  class  at  all  able  to  enter  into  competition  with  tbe  Knglisb 
productions;  indeed,  the  colossal  brackets,  after  Pnget,  from 
the  Hotel  de  Ville  at  Toulon,  were  works  of  the  very  highest 
order  of  dec*tmtive  art.  There  was  something  intoreating  in  the 
resemblance  between  the  forms  of  the  pottery  from  Tunis  and 
the  mot4t  highly  prised  specimens  of  autique  Greek  ta-tte. 

Roof-tile;;  were  exhibited  from  France,  which,  although  ex- 
ceedingly beavy,  were  apparently  well  qualified  for  keeping  out 
driving  winds  and  rain;  while  they  were  more  judicious  in  con- 
struction than  those  from  Switzerland:  the  effect  of  these  la^t, 
which  were  of  a  brown  colour,  glazed,  was  exceedingly  good, 
and  deserved  tbe  attention  of  the  Kngiiiih  builder.  The  ^uime 
praise  was  due  to  the  plain  tile,  spotted  like  granite  with  black 
on  a  yellow  ground,  from  Coal  Island,  exhibited  by  the  Uoyal 
Dublin  Society,  and  to  that  from  an  estate  near  Tipjwrary.  An 
excellent  r.ream-colnured  tile  was  exhibited  from  IMrlington. 
AV^ith  respect  to  the  floor-tile:},  I  was  eKpecially  attracted  by  the 
self-coloured  specimens  in  blue,  red,  and  drab;  indeed,  the 
display  was  one  of  the  ricbeitt  in  suggedtiona  to  the  architect 
on  the  u)tc  of  clay  articles.  Great  merit  was  also  dittplayed  in 
a  tile  12  inches  square  by  1^  inch  thick,  and  in  a  curved  brick 
forming  a  portion  of  a  chimney-shaft.  Very  few  Hpecimens  of 
flnor-tileii  had  been  sent  from  tbe  continent:  among  the  best 
were  some  painted  and  burnt  tiles  from  tipaiii — **azulejns" — and 
from  Switzerland,  among  which  latter  wb>4  a  very  excellent  blue 
tile,  with  a  white  puttcrn  in  raised  work,  in  the  style  of  tliH 
fifteenth  and  sixteenth  cenlurien.  Hut,  beyond  doubt,  tho 
most  superb  dispUy  of  all  the  collectionii  of  such  ornament  was  to 
be  seen  in  the  revived  majolica-uiirc  (the  peculiarity  of  which 
consists  in  covering  coarse  material  with  a  fine  opaque  glaze), 
sueh  as  i«  seen  in  tili'H  from  the  Alhnnibra:  the  pattern  is 
stamped  upon  the  surface  by  a  plaster  mould,  it  in  then  fired, 
and,  the  indentations  being  Hlled  with  the  opaque  glazes,  the 
tile  is  complete,  after  having  been  lirefl  a  second  time  to  fix 
them.  'I'he  niajoliciwware  is  perhaps  best  adapted  for  walling'; 
the  enraurt.ic  tiles  for  floors  when  they  have  to  resist  abrasion. 
The  emlM>ssed-wall  tiles  were  also  deservinff  of  great  admira- 
tion, and,  no  doubt,  a  mean*  will  be  found  of  appropriately 
using  the  patent  process  of  printing  in  colours.  The  pilaster 
of  flowers  and  foliage  on  a  blue  ground,  in  the  Raffnellcrique 
«4ty]e,  on  a  series  of  bricks  placed  one  above  the  other,  was 
•perhaps  the  greatest  curiosity  in  the  building  court.  The 
pavement  tiles  above-mentioned  are  verj-  different  from  Singer's 
teasers — which  are  formed  of  ordinary  porcelain,  cut  by  ma- 
chinery out  of  thin  layen  of  clay,  as  well  aa  from  those' made 
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Uy  Proftwr't  proc«as,  in  which  the  mnterials^  in  s  «t)ite  of  pow- 
der, are  subjected  to  ip-tttil  presKure.  and  reduced  to  a  compact 
substance  of  exoeiisive  hardness.  £xceptiiig  from  Ltivemhurg, 
Rome,  and  PniMiii,  I  did  not  notice  inf  other  motuiic  pave- 
ments: the  two  6ri«t  seemed  to  he  mitde  ou  the  antique,  and  the 
lart  on  Proftser's  principle.  Varioim  Rpecimens  of  hollow,  rhom- 
hoidal,  ornamental,  and  waterproof  brtcka,  were  furniithed  hy 
different  tnakerH  who  put  forth  the  respective  merits  of  their 
productions:  stteiitiun  may  be  direrted  to  those  moulded  upon 
the  face  as  quoin^  and  to  others  from  Newbury,  which  were 
intended  for  corniceH  and  architrnvee.  A  circular  drain-pipe^ 
ii  inches  in  diameter,  and  only  lialf-an-inrh  in  thickness,  wan 
stated  to  hare  resisted  a  prefigure  of  111  Ih.  to  the  square  inch, 
equivalent  to  that  of  a  ctdumn  of  water  86^  feet  hif^h.  In  the 
Austrian  diviNion  the  drawiniris  mfidelii,  HprcimeiiB,  and  expla- 
nation furnished  by  M.  Alois  Mieshach,  of  his  seven  hrick 
manufartories.  were  highly  deserving  of  notice.  Of  these, 
those  at  IngeMdorf,  on  the  U'ienerberir,  supposed  to  1*  the 
Urgest  in  the  world,  and  that  at  Kakuf.  near  Pexth,  are  the 
principal.  The  annual  production  of  the  whole  anmtinta  to 
107,150,000  bricks  and  tile^,  and  fmda  emph^ymeat  for  48B0 
hands.  The  specimens  of  sand  used  for  stuccoes  and  mortars, 
cemenlti,  &c.,  were  very  oompletelv  furnished  from  Brintol, 
St.  Agnt*^  near  Trurn,  and  trum  t.imerick.  The  red  sand, 
found  only  at  Mansfield,  is  of  f^reat  value  in  the  production  of 
fine  castinf!:^  in  metal,  as  it  is  said  to  poaseHS  fineness  of  fn'oin^ 
porosity,  great  purity  and  nmurtthness,  which  latter  property 
contributes  a  hi|(hly  itmootii  and  even  face  to  the  castings. 

The  mention  of  theAc  qualities,  as  ewtential  to  caatinfcs,  brin^ 
to  our  cun^idvratioD  the  subject  of  working  in  metal,  in  respect 
to  which  I  would  venture  to  lay  down  the  position,  that  the 
value  of  the  material,  if  the  nnhicr  kindii  are  used,  should  nut 
exct*ed  tliiit  uf  the  attistic  labour;  while  it  should  be  Ttluch 
beTond  that  of  the  mechanical  workin^- impressed  upon  it.  In 
otiier  words,  if  the  article  be  merely  a  subject  for  daily  use, 
and,  consequently,  nearly  plain,  its  size  is  »  matter  of  little 
consideratian  in  an  lesthetic  point  of  view;  but  the  more 
nearly  the  two  valuer  approach  each  other,  the  more  likely  is 
the  labour  of  the  artist  to  be  disreerardcd  and  lost  in  the  feel- 
ings excited  by  the  material  upon  which  he  has  worked.  To 
myself  this  has  become  ho  very  evident,  that  1  am  inclined 
to  submit  it  as  the  reason  why  there  has  always  he^-n  a  (general 
undemtanding  as  to  the  size  of  nbjecta  executed  by  the  sculptor. 
No  doubt  there  are  some  instances  in  which,  without  sufficient 
reflection  upon  tJie  mutability  of  human  affairs,  or  regard  to 
the  principles  which  should  guide  the  perception  of  the  beauti- 
ful, workK  of  dimenoionrt  tuo  lar^^e  fi.»r  the  materials,  have  been 
executed  in  modern  times  in  this  country,  as  well  as  on  the 
continent;  but  the  taste  of  ancient  days  avoided  with  jealous 
care  such  extravi^rances,  except  in  the  most  extreme  casex.  I 
believe  I  am  not  far  wmng  in  saving,  that  for  gold,  a  height  of 
4^  inches  is  the  limit;  that  in  silver,  double  that  dimension  is 
the  extreme;  and  that  although  we  may  again  double  this  for 
some  other  materia]^  3  ft.  6  in.  is  the  turning;  point  of  discre- 
tion for  bronze;  and  Inntly,  while  for  life-size  we  liave  marble 
at  command,  for  culoHnal  statues  we  ought  to  avail  ourselves  of 
the  varieties  of  stone  and  granite. 

The  French  department  contained  examples  of  the  most  deli- 
cate and  higlily-tinished  oruanientatiun  in  the  precious  metnln. 
This  is  a  class  of  wurk  but  rarely  attended  to  by  our  manufac- 
turer.*, the  parts  in  English  work  being  smaller,  nnd  the  orna- 
ment larger  in  pn>portioii:  now  1  aui  persuaded  tliat  rulcM 
similar  to  tbo.>)e  which  1  have  indicated  for  sculpture,  might  be 
well  dictated  to  the  denigner  of  surh  oruKnienlx  au  Hulbtfin 
drew  and  Cellini  executed.  Prance  certainly  stood  first,  and  I 
think  almost  alono  in  this  de{>artment,  the  works  exlabited 
being  une([tia1]ed  even  by  icume  of  the  productions  of  our  own 
manufactnreni.  Austria  sent  a  silver  mirror-frame  in  the  Re- 
naissance style,  which  was  excellent;  and  all  the  gold-work, 
manufactured  by  Ignacc  i^zikoff,  of  Moscow,  st-timed  iu  gvOil 
taMte,  though  the  styles,  it  miirlit  be  observed,  were  tainted 
with  a  foniifD  element,  as  the  Gothic  was  Moresque,  and  even 
the  Loui^  XV.  ornament  had  imbibed  an  Asiatic  feeling,  'J'he 
profligious  opulence  and  splendour  uf  Knglari<l  and  France  are 
admitted  to  have  surpa^cd  the  pr^Mluctioiis  of  Germany,  its 
markets  being,  in  fact,  too  poor  and  too  contracted  to  admit  uf 
it*-  maintaining  any  neriwiis  competition  in  this  hr«nch  uf  iudu*- • 
try  with  either  of  those  wt'idthy  countries.  But  in  point  of 
taste  and  elaborate  and  scientific  e.xecutiun,  the  Zullverein  was 
not  behind   them   iu  small,  but    valuable  contributious  from 


Berlin,  Hanau,  and  Urenden;  and  the  centre  piece,  by  "Wngner 
of  Berlin,  with  figures  about  s  inchca  high,  in  o-tidised  silver, 
appeared  to  me  to  he  in  its  way  a  most  perfect  production  of 
real  ornamental  silver-work.  A  very  large  class  of  articles  in 
bronze  seemed  to  have  great  affinity  with  the  productions  of 
the  silventmich,  and  to  have  equal  claims  to  commendation  for 
the  ta£te  with  which  they  aro  executed.  A  Kt;itement  of  n 
saving  of  30  to  50  per  cent,  on  the  ordinary  method  of  gilding 
which  was  put  forward  by  .Mazarin,  as  the  recommendation  of  a 
patented  invention  of  a  substitute  for  gilding,  deserves  atten- 
tion. esMcially  whore  temporary  accommodations  are  to  be  pro- 
vided Tor  large  public  assemblies;  and  the  process  disoovered 
by  Captain  Ibbetsun,  fur  bronzing  iron  hy  electro-plating,  and 
thus  oispeusing  with  varnish,  or  any  aimilar  substance,  must 
prove  of  great  value  to  the  architect. 

The  most  important  specimens  uf  orrnulu  were  certainly  the 
candelabra  from  UuBsia;  of  these,  the  smaller,  lo  feet  high,  and 
fur  thirteen  lights,  were  said  to  he  valued  nt  500/.  each;  and  thft 
larger,  16  feet  high,  and  for  eighty-one  candles  and  fnnr  carcel 
lampB.  was  priceifat  033/.  6m.  6(/.  The  ornamental  part<»  were 
guod  in  themsclvea,  but  not  applied  with  so  much  taate  as  might 
have  been  expected;  they  were  rivalled  in  this  resjiect  by  a 
chandelier,  \6  feet  high  and  6  ft.  ti  in.  in  diameter,  for  fifteen 
lights,  which  was  perhaps  the  most  tasteful  specimen  contributed 
from  the  United  states.  Nothing  of  this  class,  however,  seemed 
to  me  so  highly  deserving  of  admiration  a^  the  gilt  bronze  lustre 
furaixt/lightH,  from  Hanover,  which  vmsaf  very  heantifut  design 
and  execution  in  the  Renaissance  style.  As  works  of  mecha- 
nical art  it  would  he  unfair  to  r;mk  the  copies,  half  the  size  of 
the  originals,  uf  the  gates  of  the  Ha[itihtery  at  l-'lorence. 
exliibited  by  Barbedienne;  but  the  two  noble  brazeros,  or  bnile- 
parfums,  from  France,  deserved  the  honour  of  particular  notice 
for  their  execution,  as  niueli  as  the  French  lacquered  lock 
furnit'ire,  and  the  stamped  brass  work  from  Germany  were 
below  criticism. 

Of  the  Ilussian  productions,  the  various  objects  formed  of 
the  mineral  calted  malachite — a  green  carbonate  of  copper — 
attracted  universal  attention;  and  among  them  the  chief  and 
moat  costly  wiih  a  pair  of  fitldirig  doorm,  with  their  fnintispiece 
in  the  stvle  of  Louiti  XVI.,  uLcatiuring  It  ft.  5  tn.  Iilirh  and  7  feet 
wide.  The  mineral  was  veneered  upon  copper,  laid  on  oak,  and 
great  ingenuity  was  shown  in  the  manner  in  which  the  pieces, 
when  cut,  were  adapted  to  each  other,  so  as  to  form  a  homo- 
geneous pattern,  and  jointed  in  a  very  coarse  cement,  made  of 
the  stone  itself.  A  chimney-piece  and  three  vases,  with  their 
pedestals,  also  exhibited,  wrre  hardly  lew*  valu:tble  than  the 
doors,  and  the  whole  value  of  these  goods  was  stated  at  nearly 
1H,(KI0/.  All  these  works  in  malachite  were  open  to  criticism; 
and  I  confess  that  1  felt  much  dtsappninted  when  1  Kaw  the 
productions  that  had  been  so  much  discussed.  If  the  material 
was  really  one  of  the  most  vnluable,  it  had  been  degrnded  in  tbe 
opiniun  of  pen»)ns  competent  to  form  a  just  estimniion  of  such 
oDJects;  for  there  can  be  no  doubt  nmung  those  who  studied  the 
feeling  of  the  connuisseiirs  who  entered  the  department,  that 
there  waa  little  more  attention  paid  tn  these  articles  than  if 
they  hud  been  merely  imitations  in  plnatcr  or  painting;  indeed, 
to  bestow  admiration  on  articles  for  ordinary  use  because  they 
are  made  of  extraordinary  nmteriala.  is  one  of  the  significant 
mark»  of  burbarii^m  in  tho  arts,  which  can  only  l>e  exhibited  by 
those  who  have  no  correct  idea  of  the  relative  merits  of  mere 
intrinsic  value,  difficulty  of  workmanship,  and  fiiuah  <if  execution, 
as  diHtinnfuiNhivl  fnnn  t!ie  fvi[]enc-C>4  uf  geiiiuK  and  tlie  stamp  of 
art.  As  an  example  illustrutive  of  my  meaning.  I  would  call 
attention  to  the  Baunarola,  cut  out  of  a  magnificent  block  of 
Oriental  iapis-lazuti,  which  was  exhibited  in  the  Itoman  division, 
for  it  must  be  allowed  that  this  simple  object  derived  more  value 
fruni  its  entirety,  than  if  it  had  been  cut  up  into  slices  and 
veneered  tn  form  a  writing-desk;  tn  fact,  we  recognised  at  unoe 
that  the  material  vcas  sliown  as  something  rare  and  costly. 

'lo  all  who  are  interested  in  the  quality  and  price  of  iron,  the 
statement  made  by  Al.  Adriati  Chenot,  that  the  iron  and  steel 
shown  hy  him  were  produced  from  M^hat  he  called  mc-tallic 
sponges,  must  be  provocative  of  curiosity.  I'he  Franklinite 
iron,  from  the  l.'nited  States,  said  to  coiuiist  of  lii  piirt«  peroxide 
of  iron,  17  oxide  of  zinc,  and  l(i  sesqui-oxide  of  mugi-iuese,  was 
stated  to  excel  the  best  Suedish  bor-irou  in  ultiuiale  strength. 
Mr.  Morris  Stirling's  experiments  on  the  mixture  uf  cast  and 
scrap-iruu,  wiiuld  lead  to  the  HUppiwitiun  that  the  high  quality 
nuist  be  derived  from  the  presence  of  the  zinc.  France  oxceuted, 
ilussia   waa  the  only  foreipi  country  which  seemed  to  nave 
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reoo^iMtl  iron  as  a  principle  ia  constniotion.  Belgium  ahowed 
"tole"  (ir  plslc-iron,  stninped  with  excelleat  effect;  the  Aus- 
trian department  containefi  iiperinipns  nf  Sengler's  iron  pout 
pnper.  in  the  elmpe  uf  Ferniirkably  thin  Rhcet-tron;  both  these 
mifcht  furnish  very  useful  hints  for  the  huiWer.  Of  all  the  iron 
CMlingiv  the  mo«t  delicate  that  I  had  ever  seen  were  two  busts, 
life  size,  from  the  Royal  Orduiince  at  Trubia  in  Spain,  and  a 
randeUbrunu  from  the  Prussian  Royal  Foundrv  at  Berlin;  but 
the(«.  must  be  considered  as  the  Hnest  examplen  that  govern- 
ment fartories  could  produce.  For  real  husinetia  purpcMea, 
nothing  Be«med  of  hi^ner  merit  than  the  railing  by  Mcsbtb, 
Bailv.  Which  was  the  only  specimen  uf  huch  clean  aiid  lughly- 
fimcfied  work  that  came  under  my  notice.  Other  apecimen^ 
mnveyed  the  idea,  that  the  orifrinal  form«  had  been  sufteiied 
down  too  much  in  the  clay  model,  or  that  the  wood  patterns  had 
been  painted  river  so  often  as  to  have  lost  their  sharpness. 

In  urnunientHl  iron  casting — a  branch  of  trade  to  which  France 
h»»  of  late  years  devoted  Kperial  attention — it  was  generally 
supposed  that  uur  traditional  superiority  would  heio^t;  fortu- 
nately, we  could  afford  well  to  ncKunwledg^  the  hi^h  excellence 
nf  the  works  exhibited  by  our  cjintincntal  neighbours  in  France, 
Austria,  and  Prussia,  without  detriment  to  the  recognised 
merits  of  our  own.  It  would  be  useless  to  enter  into  a  discus- 
siun  of  the  ecunomtc  merits  of  the  various  ranges,  stoves^  f^ates, 
aod  closets  which  were  exhibited,  as  they  each  required  prnc- 
tioal  ex  peri  men  In,  continued  for  some  lime,  to  test  their 
revjiective  advantaj^^.  Hnltand  exhibited  two  stove  grates,  of 
which  the  design  and  execution  wt-re  ndmtrable.  Austria  sent 
beautifully  cfUA  stoves;  and  Belgium  supplied  a  very  well 
executed  projecting  stove  grate,  which  was  suggestive  of  a 
different  xtyle  for  such  articles.  In  the  collection  sent  from  the 
United  States,  there  was;,  unfortunately,  not  one  stove  whose 
exterior  waa  inviting;  if  not  excessively  plain,  they  were  over- 
loaded with  tasteless  ornamentation;  eeveralvarieties  in  principle 
of  the  Amott  and  other  Htoves  were  shown,  but  the  Kngliah 
patterns  were  out  to  he  recogni<ted.  In  the  French  collection, 
there  were  small  grates  of  ail  kintk,  and  a  common  Knglish 
elliptic  register  with  hobs  much  improved;  but  beyond  doubt 
the  most  excellent  specimens  of  design  and  execution  on  the 

{tart  of  ihe  Continent  was  occupied  by  M.  Laury;  in  fact,  one  of 
lis  productions  was  received  into  the  Sheffield  department.  For 
propriety  uf  d^-oration,  good  stvle,  and  high  finisdi,  these  stoves 
were  pre-eminent.  On  the  Kngiisli  side,  the  articled  exhibited 
by  the  various  manufacturers  were  geiierally  a-s  good  in  execution 
as  they  were,  for  the  moat  part,  commendable  for  design;  and 
the  style  of  the  Renaissance,  adopted  in  several  instancfH,  was 
apparently  re-produced  in  better  ta«to  than  elsewhere  in  the 
ome  material.  The  minor  works  in  metal  deferring  mention 
connisted  of  enamots  on  iron,  used  for  the  mosaics  of  the  tumb 
«f  Napoleon  at  the  Inviilides;  iron  bedsteads,  pure  block  tin 
pipes  of  all  siaes  to  an  inch  in  diameter  from  the  linitod  States, 
pniduml  itt  coitttnuoiiH  lengths  by  liydraulic  pressure;  carefully 
arranged  lightning  rods,  and  the  various  applications  of  gas  to 
domestic  purposes. 

In  the  department  of  zinc  ornamentation  the  English  side  had 
very  little,  and  that  of  not  much  importance.  Prussia  sent 
beautiful  castings  for  architectural  decoration,  plates  for  roofing, 
a*  tiles  or  slates,  and  thin  zinc,  including  two  pieces  as  thick 
o«ily  as  paper,  and  a  specimen  of  roofing  to  r&iist  changes  of 
temperature.  Holland  contributed  very  tasteful  and  well  cast 
articles;  and  Belgium  a  pair  of  elegant  vases  3  ft.  ti  in.  high.  The 
Vieille  .Moiitugne  Company  presented  examples  of  dormer 
windows,  with  hip-knobs  and  gHble-ornaments,  which  would 
alone  have  attnicted  every  architectural  visitor. 

In  the  department  of  models  uf  architectural  works.  Eng- 
land's Rupremacy  in  the  Exhibition  must  have  been  so  unques- 
tioned for  the  number  and  the  high  finish  of  the  specimens,  that 
instead  of  speaking  nf  the  merits  of  these  models,  which  were 
generally  of  works  already  well  known,  1  have  contented  myself 
with  noting  those  particulars  of  foreign  works  which  appeared 
likely  to  be  most  interesting.  In  the  division  allotted  to  the 
United  State*,  there  waH  an  attempt  to  solve  the  difficulty  of 
opening  the  gates  on  n  road  without  cauf^ing  the  paasenger  to 
dismount;  a  model  of  the  PennHvlvania  Mingle  line  railway, 
uniting  Philadelphia  with  Pittsbur';,  exhibiting  the  Siinque- 
hanna  viaduct,  38t)o  feet  lung,  making  a  ^*  rider"  bridge  in 
three  sections  of  seven  diviHionx,  each  with  a  clear  apnti  of  150 
feet;  a  floating  church,  90  feet  lung,  M  feet  wide,  and  Utii  feet 
high  to  the  tup  uf  the  spire,  and  an  iron  bridge  trebled  at  the 
CHS.     Holland  contributed   two  models   iD\'ent«d    by  a  selA 


taught  engineer,  who  was  unable  to  expreM  his  Idea*  on  paper; 
one  represented  a  swing  bridge,  in  which  the  lines  of  mil  formed 
the  tops  of  cranes,  which  revolved  to  allow  marted  vessels  to 
pBHS.  The  original  was  constructed  near  Schiedam,  where  the 
railway  crosses  the  river  at  an  angle  of  H7'^.  The  bridge  shown 
by  the  other  model  waa  huilt  near  Leyden,  where  the  railway 
crosses  the  river  at  an  angle  of  6^.  In  it  two  parallel  plat- 
forms, sliding  diagonally  in  opposite  directions,  and  moved 
Bimultaoeouitly  by  one  man,  afforiled  an  opening  when  re<iuired. 
Austria  gent  no  models  of  importance,  but  the  description  in 
the  illustrated  catalocruo  of  the  establishment,  belonging  to  the 
Imperial  Printing  Office  at  Vienna,  will  be  sufficient  to  Hurpriae 
those  who  will  refer  to  it.  Prussia  exhibited  the  model  of  a 
restoration  of  the  Greek  theatre,  made  by  Gl<izer  at  Ureslau; 
the  Cathedral  at  Madgeburg,  a  model  in  lime-tree  wiH>d;  and 
n  repre*<«nt&tion  of  the  fountain  at  Nuremberg.  Switzerland 
contributed  three  models  in  wood,  in  the  well  known  style  of 
its  domestic  buildings,  a  model  of  Strn'^burg  Cathedral,  in  card 
board,  and  a  copy  of  the  Nuremberg  fountain  above  mentioned. 
France  exhibited  two  very  important  models  in  metal,  one  of 
the  roof,  l^ifl  feet  span,  over  the  Douane  at  Pari»,  executed 
in  18*4,  by  A.  Grelcvin,  architect;  the  other,  the  move- 
able metal  cupola  of  the  observatory  at  Paris,  constructed 
in  ISt^t,  to  receive  the  great  parallactic  telescope;  the  diameter 
being  13  metres,  or  39  ft.  4^  in.,  the  height  of  the  cupola  about 
30  feet,  and  the  weight  9«,300lb.  (Vi,fioo  kilog.)  The  whole 
cupola  was  a  most  complete  specimen  of  the  constructiou 
adopted.  Except  in  one  lUHtHncc  1  «aw  no  model  from  tbe 
Continent  of  the  modern  ntj-le  of  framing  timber  roofs,  as 
practised  in  England.  Tordeux,  of  Cambray,  showed  a  machine, 
weighing  ^Ih.,  to  obviate  the  necessity  of  scaffolding  in  the 
construction  of  factory  chimneys;  and  there  waa  a  most  inge- 
nious contrivance  in  a  neat  model  showing  a  system  of  windowti. 
blinds,  and  shutters,  combined  in  a  simple  manner,  and  without 
machinery,  npringx,  or  gear. 

In  tho  specimens  from  New  South  Wales  Mr.  Shield  contrU 
huted  the  idea  of  using  our  squared  timber  in  the  construction 
of  bridges,  where  labour,  ironwork,  and  time,  are  all  costly; 
and  this,  with  his  other  models,  was  well  deserving  of  study. 
The  twin  stairca«e,  exhibited  by  H:mks,  was  one  of  those  inven- 
tions which  seem  to  be  ingeniously  ustelcss,  if  we  recollect  the 
necessity  in  largo  establishments  for  spaoe  in  the  staircases,  to 
allow  persons,  heavily  loaded,  to  be  continually  passing  each 
other.  A  similar  principle  wan  contaiued  in  the  eelf-supportin^ 
pulpit,  by  Melville,  which  would  be  at  least  useful  in  crowded 
counting-houseif,  if  not  thought  adapted  for  ecclesiastical 
purposes.  A  spiral  staircase  was  uho  exhibited  in  a  small 
model,  bv  Schroder,  of  Darmstadt,  whose  series  of  modeU  for 
the  elucidation  of  practical  geometry  was  one  of  those  additions 
to  uur  nipansof  studying  geometric  deKign  which  I  would  hope 
to  see  made  to  the  collection  of  this  Institute. 

A  few  years  ago  the  upholsterer  wan  the  tmly  professional 
decorator  employed  by  tlie  middle  classes,  but  now  they  are 
beginning  to  comprehend  that,  before  expending  large  8um$  in 
decorating  their  nouses,  it  may  jKwsibly  be  of  advantage  to 
obtain  the  opinion  of  those  who  understand,  or  may  bo  sup- 
posed to  have  studied  the  relation  which  the  respective  parts  of 
a  room  should  bear  to  each  other  aod  to  the  whole  when  com- 
plete in  its  decoration;  and  that  simply  filling  a  house  with  fur- 
niture, painting,  and  papering  in  any  manner,  and  purchasing 
curtains  and  carpets  without  any  reference  to  congruity  with 
tbe  other  articlea,  may  not  be  precisely  the  best  mode  of  expend- 
ing money  to  advantase,  or  oblaiiiing  a  witwfactory  result.  At 
any  rate,  the  admirable  specimeiut  displayed  in  the  Exhibition, 
in  almost  every  available  style  of  decoration,  are  suflicierit  pntofs 
that  the  world  ia  beginning  to  appreciate  professional  servicer, 
and  to  estimate  the  due  importance  of  decorative  adjuncts,  m 
types  of  refinement  and  civilisation.  And  here  I  cannot  but 
allude  to  Ihom*  ari^hitects  who  are  known  to  have  afforded  their 
services  for  these  purposes  on  the  late  occasion,  white  1  have 
reason  to  believe  that  the  like  honourable  mention  might  be 
made  of  many  others  at  prenent  unknown,  if  the  names  of  the 
designers  had  been  attached  to  the  different  articles.  The  time 
must  come  when  this  act  of  justice  will  be  done,  and  manufac- 
turers generally  will  di>*cover,  what  some  of  thfm  already  know, 
that  the  name  of  a  designer  of  reputation  is  no  slight  recom- 
mendation to  their  wares.  As  an  illustration,  I  would  Just  point 
to  the  Austrian  Furniture  Itooins,  and  the  English  Mediieval 
Court.  This  last  certainly  presented  the  most  cmispicuous 
display  of  Jinrmouious  art  and  skill^^-uf  art  in  the  designer. 
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nnd  of  skill  in  the  executnnt.  1'he  ninttter  mind  which  «ug- 
tfexted  the  forms  and  the  colours  h&d  cvidt^ntlv  supervised  their 
development;  each  nrn.-imeiit  and  each  deuil  tcave  proof  that 
the  heiid  which  thought  them  directed  njtto  the  hiiiids  which 
wroiijjht  ihem.  The  French  Saloon,  which  niiyht  hf  placed  In 
cumpctitJon  with  the  Mediwvul  Court,  presented  great  tnct  in 
the  harmonioui  urr;inf;cment  of  urticleH,  dittcordant  in  their 
stvles,  but  combined  with  such  knuwjedge  of  the  effect  uf 
colour  ns  to  dii^uiHe,  in  a  great  dep^e,  the  disorepnucj*.  In 
the  onlv  other  inntance  of  a  combined  collection,  thnt  in  which 
the  Zotiverein's  best  ^oodtt  were  placed,  thi^  happy  tact  was  not 
8o  coniipicuouii,  and  tlie  eye  tmon  nenime  fiktiffued. 

It  wa«  observed  by  n  foreifrn  visitor,  that  the  Exhibition  con- 
tained two  states  of  feeling  for  domestic  decorati<»n,  that  ut  the 
western  end  beinK  coiiHiderahly  mixed  with  elemcDts  foreign  to 
it,  while  that  at  the  ea^t  end  was  nearly  free  from  any  alloy  of 
Anglicism;  and  he  afterwards  urged  that  there  was  no  truly 
natitmal  ta>tte  in  Kntwia  or  Germany,  as  the  Parisian  fashion  for 
every  sort  of  decoration  was  eafnierly  watched  and  followed. 
There  can  be  no  doubt  of  the  correctness  of  thin  opinion.  I'pon 
the  eastern  side  there  were  exhibited  in  the  products  uf  the 
Kuroi>efin  nations  great  elegance  of  proportion,  vivacity  of 
light  and  shade,  and  a  wonderful  fluency  of  design,  mixed  with 
H  malicinus,  not  to  say  perverse,  carelessness  as  to  whether 
a  piece  of  furniture  should  belong  to  any  given  style  at  all, 
or  etiually  to  three  or  four.  This  was  uppoMed  on  the  Knglish 
side  by  stern  dignity,  extreme  breadth  of  light,  and  a  remark- 
able air  of  utility,  united,  un  the  other  hand,  to  a  sometinieii 
pedantic  adherence  tu  the  ]>ecutiar  features  uf  the  fashion  em- 
ployed. To  Bum-up  t)ii<>  train  of  thought,  it  will  suffice  to  add, 
that  beauty  in  the  one  case  and  grandeur  in  its  jint^igonist  were 
attained;  and  it  must  be  left  to  the  speututt»r's  particular 
temperament  to  decide,  to  which  for  himself  he  would  give 
the  ureference.  We  patw  to  the  mural  decorations,  most  of 
whicn  were  of  a  fairly  (irst-rate  cliaracler  as  regarded  the 
Knglish  side:  the  continental  and  .\mcricau  States  followed  the 
French  fashions,  and  J  do  not  feel  called  uimn  to  admire  the 
pictures,  extending  over  the  side  of  a  room,  which  that  fashion 
jnvidves.  The  Engliidi  paperhangings  were  chaste  and  well- 
drawn,  based  chiefly  upon  the  observance  of  nature,  without 
being  merely  natural  in  treatment.  In  the  department  which 
depends  upon  botanical  productions  for  materiaJK,  we  may  clans 
the  excellent  collections  uf  tlie  various  wuods  eniplnyed  for 
building  and  for  furniture.  The**  were  so  extensive,  and  of 
such  equal  merit,  that  I  am  compelled  to  refer  ynu  to  the 
nrticles,  "wood"  and  **tiniber,' in  the  'Index  to  the  Illustrated 
('atahigiie,'  to  obtain  an  exact  notion  of  the  riches  which  we 
pain  from  this  divisdon  of  the  natural  kingdom.  The  pariuiet- 
erie  and  marqueterie  fruni  Helgium,  from  Russia,  uud  from 
Austria,  were  all  remarkable  specimens,  nnd  might  be  classed, 
according  to  their  relative  rank,  as  they  are  here  set  down. 
The  stiecedanea  for  real  wwid — such  as  guttu-percha,  cannabic, 
)>apier-mache,  and  carton-pierre — exhibited  by  various  manu- 
facturers, both  in  Kngland  and  abroad,  seemed  to  aufiwer  their 
purposes;  but  1  must  confess  that  the  proposal  frum  the  United 
States,  to  veneer  india-rubber  upon  deal  for  furniture,  did  not 
appear  to  contain  the  germs  uf  a  successful  invention. 

it  may  be  asked,  what  good  has  our  profession  derived  from 
the  Exhibition?  One  result,  at  any  rate,  can  be  named  with 
satisfaction:  the  critics  of  the  dnily  press  have  discovered,  for 
the  first  time,  that  the  prestige  of  foreign  superiority  in  arts  wtia 
a  mistake,  and  they  have  at  last  recognise<i  the  fact,  that  tlie 
examples  of  F-nglish  skill — alike  in  carving  in  wood  and  stone, 
in  metal- work  of  all  sorts,  in  woven  fabrics  mid  embroidery,  in 
stained-glass  and  mosaics — were  of  such  a  character  as  at  once 
to  refute  the  often -repeated  fallacv,  thut  the  English,  as  a 
people,  were  deficient  in  taste;  while  the  truth  was  they  had 
Birnoly  very  mucli  neglected  it.  These  gentlemen,  however, 
with  a  few  honourable  exceptions,  have  fallen  into  the  same 
mistake  as  the  council  of  chairmen — they  have  looked  to  the 
mercantile,  and  jiot  to  the  artistic  value  of  the  objects  exhi- 
bited. 

In  concluding  this  revision  of  some  portions  of  my  note- 
book, I  have  purposely  omitted  many  thmgs,  fearing  thai  they 
might  be  considernt  trivial;  and  had  I  known  that  the  Messrs. 
Chevalier  and  Blanqui  would  have  expressed  almost  the  same 
opinions  on  many  of  llie  object*,  thougn  with  far  greater  deci- 
sion, 1  should  have  preferreil  offering  a  translation  of  their 
Report  to  the  Xational  Institute  of  France,  to  troubling  you 
vitn  listening  to  my  own. 


NEW  GAS  WORKS   AT   HAMBURGH. 
M'tixiAii  Llmulkv,    £aq^  C-G. 
(ITtM  an  Eugramng^   Plate  V.) 

Auo.va  the  accessories  For  the  accommodation  of  a  modern 
city,  a  gaswotk  is  among  the  mmt  eH^entiul;  but  in  practice  it 
seldom  happens  that  a  complete  establishment  can  at  once  be 
formed.  A  work  is  generally  begun  on  a  smalt  acale,  nnd  ex- 
tended without  regard  to  unity  of  desiirn,  and  consequently 
some  unnecessary  outlay  is  incurred,  while  the  best  accommo- 
dation is  not  obtained.  We  have,  therefore,  gladly  availed 
ourselves  uf  an  opportunity  to  lay  before  our  readers  the  plan 
of  the  works  which  Mr.  I.indlev  has  carried  out  for  lighting 
the  pnpulous  city  of  Ilamhurgfi.  It  is  now  pretty  generally 
known  how  far  that  engineer  contributed  to  the  reconst ruction 
of  the  city,  and  provided  for  the  water  supply;  and  we  (ihall 
show,  from  his  own  reports,  the  means  adopted  by  him  for 
carrying  out  the  gas-service  when  it  was  placed  under  his 
direction.  We  do  this  the  more  remlily,  because  we  consider 
the  plans  have  considerable  merit,  in  csrr}ing  out  a  large  under- 
taking in  n  restricted  space,  and  on  n  comprehensive  plan, 
without  disturbing  the  service  of  the  town,  and  which  neces* 
snrily  was  a  more  protracted  operation  than  it  wuuld  have  been 
could  the  enterprise  at  once  have  been  carried  out  without 
imuedimeiit. 

It  seems  that  in  the  year  1H44,  the  Gas  Company  purchased 
some  old  engine-works,  fur  the  purpose  of  conversion  into 
gas-works,  so  that  they  might  at  once  carry  out  the  contract 
for  lighting  the  to»n  and  suburbs.  They  built  a  gas-house 
with  l(i8  retorts,  and  converted  one  of  the  old  buildings  into  a 
purifying-house.  They  likewise  set  up  three  gasometers  and 
several  coal-sheds.  In  the  t^treets  mains  were  laid  down  and 
lamp-posts  set  up,  nnd  in  due  time  the  lighting  of  the  town 
began.  After  a  few  months,,  however,  a  succession  of  unfortu- 
nate circumstances  contributed  tu  bring  the  enterprise  into  diffi- 
culties, and  it  became  neces»:iry  to  ]tnividc  for  a  systematic 
reorganisation  of  the  whole  establishment.  In  October  IHW, 
Mr.  Lindley  was  called  in,  and  he  proceeded  to  lay  before  the 
directors  that  plan  whirli  is  given  in  our  Plate.  1  ne  necessary 
measures  were  taken  tu  ubtaiii  the  reiiui»itc  extenstoti  uf  space, 
and  leave  was  given  by  the  municipal  authorities  fur  occupying 
some  of  the  neigljl>ouri[ig  limd. 

The  lirst  moaHure  necessary  was,  on  account  of  the  situation 
of  the  establishment  o»  the  river  Elbe,  to  take  security  against 
inundation,  and  the  ground  was  raised  2£  feet  above  the  datum 
line,  so  tJiat  the  new  buildings  could  be  safely  proceeded  with. 
The  tup  of  the  shaken  chimney  of  the  old  engine  factory  was 
taken  down,  and  the  Ktunip  having  been  vecured  with  iron 
damps,  was  used  for  the  old  gas-house  until  the  new  chimney 
couln  be  completed. 

It  apjiearod,  from  accurate  borings,  that  the  soil  was  of  a 
nio^t  ilang^rous  character.  The  superstratum  was  partly 
shingle,  liable  to  be  flouded,  nnd  resting  on  bog.  It  was  there- 
fore necessary  to  go  to  a  depth  of  IH  feet  under  the  datum  line, 
or  a  total  depth  uf  10  feet  to  reach  llic  sand  and  obtain  tlie 
required  security,  and  Lhercfore  piling  was  resorted  to. 

The  most  essential  proceeding  was  tu  begin  the  great  chim- 
ney and  the  purifying-house  No.  1,  wliile  the  old  purifving 
apparatus  was  in  use.  The  chimney  shaft  is  13^  feet  below, 
and  12  feet  above,  inner  diameter,  and  is  ^0  feet  above  the 
level  of  the  new  soil.  It  was  ronsidered  necessary  to  carry  up 
the  shaft  so  high,  not  oidy  tu  give  better  draft  to  the  retort 
houses,  but  to  carry  the  smoke  to  such  a  height  as  to  avoid 
nuisance  to  the  neighbourhood.  Outside  the  chimney  shaft  is 
a  towerlike  covering  of  ^.S  feet  outer  diameter,  which  is  used 
for  the  purpose  of  preventing  the  injurious  effect  of  the  chim- 
ney cooling  down,  and  fur  drawing  olf  the  injurious  gases  which 
might  otherwise  accumulate  in  the  building.  As  the  cliimney 
and  its  casing  were  obliged  to  be  placed  on  extended  founda- 
tions, advantage  was  taken  to  put  up  a  one-stury  building  on 
them  fur  the  various  olHces. 

The  purifying-hou^e  stands  likewise  on  a  pile  fnuiidatinn, 
whicli  bears  the  foundation  of  masonrv  on  which  rest  the 
vaulted  cellars  and  roofing.  In  this  buihluig  are  the  purifying 
apparatus,  two  gas  meters,  the  cr>nnecling  mairix,  and  the  lefri- 
gi-ratiiig  room  and  apparatus.  The  building  has  a  slate  roof  OQ 
iron  girders. 

The  next  building  in  order  was  the  retort  house  No,  1,  built 
for  150  retorts.    This  also  rests  un  a  pile  foundation,  and  is, 
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like  the  purify  ing-liDuse,  on  ntche«l  cellarn,  on  which  the  flooring 
of  the  returt  furuaccs  rests.  The  superslrm'ture  of  the  build- 
ing is  like  the  others,  of  hrick,  ri>i»fe<l  with  slates  nnd  iron 
sujipurtH.  Tlie  vmoke  itlialt  uf  tlie  sevrrni  fnrnnceH  in  cnrricd 
uodercrounJ,  in  ft  rhnnnel  of  brickwork^  to  the  (^reat  diiiniicy. 
&oltkcn-i»r  oilier  britk  shafts  carry  off  the  noxious  gaaes  to  the 
outer  riifiii);  of  Uie  chimney. 

Simultaneously  n-na  erected,  bet^recn  the  pimfymfc-housc  No. 
1,  And  the  retort-hdime  No.  1,  ■  coal-shed,  huvin^  its  roofini^ 
laid  un  the  «ide  walls  of  those  buildin^pi,  ami  bein^  covered  in 
with  slate  and  glass,  Rod  hnving  at  each  ead  a  gable  wall  uf 
brick. 

Meanwhile  it  had  happened  thnt  the  original  rctort-houee, 
which  had  been  set  up  in  Ibl-i,  became  so  wenk  timt  it  could 
hardly  be  UKcd  with  Kitruty.  'I'he  heavy  iron  mof  wha  therefore 
(iblif^ed  to  be  taken  off,  and  the  martulucture  of  the  gax  carried 
on  in  the  open  air  until  the  new  retort-houne  No.  1,  wax  citm- 
pleted.  To  provide  for  the  sloppime  of  the  old  retorl-hout^a, 
the  retort-house  No.  '^  wi*!i  befjun  in  the  previnus  year.  This, 
like  the  companion  huildiiitr,  re^u  on  pihs,  and  in  of  likestruc- 
tore,  except  the  roof,  «hicb  i*  of  rolled  zino  pUteti. 

lietween  the  two  ni-w  retort-liouKen  are  twu  coul-wheiI>s  No.  3 
and  3,  the  niof^  of  which  are  supported  ia  the  middle  by  a  row 
of  ca.-«t-irtiii  columns,  and  at  the  «dde5  reiitini^  an  the  walls  of 
the  buildiugx.  The«e  are  roofed  and  finished  like  the  co-il- 
sbed  No.  I .  The  coal-sihcd  No.  i  alone  is  wanting,  to  fiaivh  the 
complete  plan. 

Ur^^idcti  the  three  gnitometers,  each  uf  K5  feet  diameter,  and 
26  feet  lii^'h.  preparations  were  made  fur  builiting  a  fourth,  and 
room  id  left  fvr  two  more,  for  which  the  plan  provirles. 

The  drainage  of  the  buildings  1:4  provided  for  hya  main  i^ewer 
to  the  Elbe,  into  U'hich  the  side  drulnK  under  the  foundation* 
fUKharue.  These  draiiii*  not  only  caitv  off  the  refuse  of  the 
eftahllMJiment,  hut  likewisedrain  the  ftiuudatiotm,  which  i.s  tha 
moie  important  a.>>  the  vaults  are  lu  feet  under  the  highest  flood 
[Hjiiit  of  the  Klhe. 

The  gaswork  is  provided  with  water  from  the  town  works, 
and  haft,  in  the  upper  nK>m  of  the  refrtgratiu;;  department,  two 
iron  taokfi.  each  runtaiiiing  lOo  hogsheails,  kept  full  tin  con- 
fctunt  service,  and  from  which  service  pipi**,  provided  with  taps, 
in  ca'^9  of  tire,  lead  into  every  part  of  the  estHbliBhtiient, 

The  vnriou»  builditigt)  ure  of  the  mo:4t  solid  construction,  of 
incombustible  materintH,  and  with  every  provision  fordurability. 
It  Hill  he  seen  from  the  plan  that  proviMuiu  ha«  been  made  for 
the  extenfiiou  of  the  buildings  if  leiptired,  while  space  and 
labour  are  e<*onomined  in  the  deii^ti  of  the  toal-Khed-^.  By 
placing  the«e  hIk-iU  iinmediately  by  the  side  of  the  rcturt-houoe^ 
the  greatest  pat^.'iible  convenience  is  afforded,  and  frtH'dom  of 
access  in  itcciirrd.  The  coal  i>4  readily  convoyed  to  tlie  retortii, 
«hile  the  cellarini;  provider  for  storing  the  coke,  and  likewise 
fur  the  lime,  nhich  ti  ke|it  under  the  puiifying-huusc^ 

The  ventilation  of  the  building  is  complete,  tin  that  the  men 
can  c=iimlVirtably  carry  on  their  work  in  the  retort-bouses.  The 
ga»e»  from  Ilie  »lnkiiig  uf  the  time  in  the  laulls  of  the  purify- 
ing-huu.«e»  are  likeniiie  carrieil  into  the  outer  ^baft  of  the 
chimney,  and  even  the  fuul  air  of  the  wiiterclotieU  iv  cvuveyed 
to  the  same  receptacle. 

I'hc  capacity  of  the  cliituiiey  for  smoke  and  gnttea  iti  such,  that 
it  is  ndeipiate  not  only  fur  the  prcHenl  works,  but  any  prospec- 
tive exieiiciun. 

Fiom  the  work#  on  the  GrBS"brook,  two  trunk-mains  of 
18  inches  diameter  each  are  carnetl  into  the  city,  through  the 
ilrook-gaie.  One  is  for  the  lower,  the  other  for  the  higher 
■ervice  of  the  city  and  suburb-i;  ench  ia  supplied  with  the 
requisite  branches  communicating  nilh  evi-ry  street  and  uourt. 
The  lengtli   of  maiuK  ia  about  44H>,uuu  foot  run,  or  in  niile>i. 

In  tHjO,  the  remaining  outer  walls  of  the  old  retort-houac 
were  well  secured,  and  |>rovide4t  witli  a  light  roof  of  iniii  and 
rulledxinc  |ilate!>.  The  interior  was  converted  into  a  Siil- 
amuiouiao  work,  a  smithy,  and  pinco  for  atixiliiiry  retortr;.  -All 
three  establishments  communicate,  by  unilergrouud  Bhufts,  with 
the  chimney.  Thus  the  noxious  guses  from  the  covered  pjiiis  iit 
the  Mil~ammoni.ic  work  are  carried  off  into  the  inclosing  shaft, 
and  an  important  manufacture  carried  on  without  annoyance 
to  the  iieiKiihourhood. 

In  iIk*  winter  of  1H.J0,  besides  the  old  tAr-tanks,  a  new  one, 
of  40  feet  diameter,  wan  constructed  to  receive  the  tnr  and 
ammoiiiacal  li<|uor  from  the  retorts,  the  lirat  being  puniped-up 
fur  Milu,  and  the  other  into  the  covered  pam  of  the  sal-auimuniac 
work. 


On  the  plan  will  be  seen  a  landing  wharf  on  the  river  Elbe, 
providing  for  the  delivery  of  sca-lMrne  conL  from  the  ship  to 
the  works. 

IJy  tlie^e  arrangements,  in  the  course  of  four  years,  a  com- 
plete and  now  estrthlitibmcnt  has  been  construct ec5,  according  to 
a  comprehensive  plan,  and  *Hh  every  regard  to  durability  and 
to  economy  of  cost  and  maintenance. 


SANITARY    IMPROVEMENTS    IN    TOWNS. 

Lectukr  tvtd  btf/ort  (he  Socirig  for  Protunting  Public  I mproit- 
mentH  in  U>c.  Bomugh  of  I^etU;  on  the  IWA  Doeeinber^  IBil.  By 
Sami'hl  Clluo,  jun.,  M.  Inst.  C.E. 

Ir  was  with  much  pleA>iiire  that  I  accepted  the  flattering  invi- 
tation of  yiiur  committee  to  read  the  second  lecture  before 
you,  for  1  anticipate  that  by  the  efforts  of  your  Society  much 
good  will  be  done,  out  to  this  town  only,  hut  to  those  which 
may  be  induced,  from  seeing  the  benefitn  resulting  fn>m  auch  a 
Society,  to  follow  it-n  e.Tnm]ile.  This  lecture  is  u(Hin  subjects 
which  reipiire  no  prefatory  remarks;  and  as  I  fear  I  sthoil  detain 

you  at  s(        ' 

at  once. 


you  at  some  length,  1  w 


:ory  rem 
lill,  if  y 


ou  plerue,  plunge  into  the  matter 


The  improvement  of  the  public  communientions  in  the  town, 
by  widfciiinit  narrow  streets,  the  formation  when  required  of  new 
streets,  well  nrrangud  and  Mpariuu.'i; — A  better  niitl  cleaner  con- 
struction of  the  roadways  of  the  public  streets; — 'The  more 
efficient  consumptinn  of  iiuioke  arising  from  manufactories  and 
furnaces; — 'I  he  pronuition  of  such  work«  as  public  walks  and 
gardens,  model  lodging-bouites  and  cottage  dwellings,  and  public 
baths  and  witsh-huit»e'i, — are  some  4if  the  idijects  tu  which  the 
operationa  of  your  mowl  useful  Society  are  to  be  directed:  thev 
are  the  moat  important  objects,  nnd  1  sliatl  therefore  beg  to  call 
your  attention  to  the  great  public  benefits  certain  to  arise  from 
such  inipnivemeuts.* 

[■'pon  the  ornamental  decoration  and  architectural  emhellish- 
nieiit  of  tlie  streets  and  buildings  of  the  tuwn — lanother  object 
of  this  Suriety — I  sliall  not  dwell,  for  wucli  improvements  will 
be  frelf-evident.  As  man  becomes  civilised,  the  love  of  the 
beautiful  Hrises:  his  eye  requires  to  be  pleased  a«  well  bs  his 
mere  phy-ileal  neeetwitieti  pntvided  for;  and  from  this  faculty  uf 
our  nature  the  fine  arts  result, — but  the  fine  urts  must  folhw, 
they  must  not  lead.  \V«  must  pittvlde  tlie  means  of  health^  for 
wiiiiout  health  the  dwellers  in  great  house*,  although  ''adorned 
with  IVntellic  marble  and  tine  gold,"  could  not  enjoy  their 
Wauty:  and  tlia  true  meaning  of  the  word  ini/irijrcnMTif,  is 
ttiiii  provision.  Straight,  wide  streets,  good  tiavement,  the 
ah>ence  of  smoke,  open  Hpace^  for  exercise,  and  oaths  for  ablu- 
tion, all  teud  towards  this  end;  but  these  of  themselves  are  not 
enough,  and  i  wish  to  tell  you  what  thtfi;!>t  are  reijuired  betiides. 
1  Khali  apparently  wander  frimi  my  point,  no  doubt.  1  shall 
mention  worku  required  in  a  town  beyond  those  I  have  stated, 
but  I  M-il[  not  lose  sight  of  them;  and'  [  will  e.iplain  to  you^  as 
well  Hu  I  am  able,  why  such  would  be  imftrovftiient*. 

Ilenlth— that  great  blessing  which  gives  elasticity  and  vigour 
bulb  to  mind  and  body,  which  creates  in  us  the  energy  to 
labour,  and  enables  us  to  enjoy  repose  when  lalwiur  U  done — i4 
not  an  essence  piirvelled  out  to  man  at  his  birth  in  uneqinil 
quantity  and  quality,  to  he  borne  by  him  tbrou<th  life  as  a  gift 
of  fate,  but  it  is  n  quality  which  be  is,  by  an  all  wise  Creator, 
permitteil  to  have  K^eat  contnd  over.  Frrjth  air  antt  toater  ara 
yiren  to  him;  hv  theite  agents,  and  tlie  po»er  of  intellect  directed 
to  the  study  of'  their  uses,  he  obtains  ivulihti'm  nnd  r/mu/iMasji, 
in  which  tw4>  wonls  the  whole  secret  of  public,  heulth  is  con- 
litined.  I  Bay  pnUic  health,  meaning  the  health  uf  the  great 
masrt  of  any  cinnmunity,  for  of  those  afflictions  laid  upon  indivi- 
duals for  some  wi.se  though  un»(ecn  purpose  which  man  cannot 
ruth,  I  do  nut  speak,  nor  of  the  ilisease!<  of  individuals^  caused  by 
their  diwdiLMlience  of  Nuture*;*  laws,  but  of  that  common  health 
which  may  he  enjoyed  by  the  inluibitaiit«  uf  any  town  generally, 
if  care  ol'  the  general  welfare  be  taken.  Ot  tbe^to  two  elements 
in  the  sinilary  condition  of  u  town— ventilation  nnd  cleanliness 
— v-leauliiiess  perha|i5  ranks  (ir><t,  fur  pure  air  and  dirtiness  can- 
not co-exist.  W'hdt  must  I'C  the  result  of  drawing  nir  for  the 
purposes  of  ventilation  from  ftml  sources.^  ^Vhy,  drawing 
malaria  from  the  outside  to  the  Inside  of  the  huu-te.  Look  at 
many  parts  of  Li.ilion,  parlicul.irly  that  which  lies  between  the 
tuutie  hill  anti  the  low  ground;  it  standi  well  for  drainage,  b>it 
there  is  no  provision  for  any;  the  sewage  and  exuviw  alike  of 
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)iAlnr«s  tirif]  hovele  are  received  upon  the  Burfnoe  of  the  street?, 
nml,  until  very  Intely,  allowed  to  lie  there.  Seaveiiffer*  n«w, 
after  the  sounds  of  ""^nqun  vie"  hnve  censed,  ninke  their  \ar,y 
apiienrance,  nnd  p:irttally  remuve  the  peNtiletitiiil  matter;  Imt 
fllill  fevers  are  very  prevalent-  The  work«  necessary  for  mnin- 
tstning  cleanly  streets,  which  lie  beneath  the  surface,  are  wnnt- 
iojT. 

Constantinople  is  wonc  than  this.  The  sun  striking  upon  its 
domeK  nnd  mtnaretts  coverii  it  as  it  were  with  burnlxhed  ffold;  a 
beautiful  verdure  suriounda  it,  and  pure  watera  wash  it  on  every 
side.  Can  this  beautiful  city,  rich  with  the  choicest  gift;*  of 
heaven,  be  pre-eminently  the  abode  of  pestilence  and  death? — 
where  a  man  carries  about  with  him  the  seeds  of  disease,  to  all 
whom  he  holds  dear;  if  he  extend  the  hand  of  welcome  to  a  friend, 
if  lie  ombrnce  hik  cliilJ,  or  rub  aKaiiiHt  a  ulrun^cr,  the  frieud  nnd 
thu  child,  nnd  the  str^ri^er,  follow  him  lo  the  ^ave? — where, 
yeiir  after  year,  the  angel  of  death  stalks  through  the  streets, 
and  ihousAudst,  und  tens  of  thousands,  look  him  ciilmir  in  the 
face  iiiiil,  nnirniuring  ^'Alhiih!  Allah!  (iuil  is  merciful!^  uith  a 
fatal  truHt  In  tlie  prophet,  lie  down  and  diep  ^V'e  enter  the 
city,  nnd  these  ijiiestions  nrc  quickly  answered.  A  lazy,  louiig'- 
in^,  aud  lilthy  population;  beggars  ba&king  in  the  sun,  and 
dof;^  licking  their  sore«;  streets  never  cleaned  but  by  the  winds 
and  rains;  immense  bnryiug-grounds  nil  over  the  city;  tomb- 
stones at  the  corneri)  of  the  streets;  (rraves  gaping,  ready  to 
throw  out  their  half-buried  dead — the  wltole  npproaching  tu  one 
vast  charnel-houae — dispel  tdl  illusion.t,  and  reinnve  all  doubt!'; 
and  we  are  ready  to  ask  ourselves  if  it  be  possible  that,  in  such 
a  place,  henltli  can  ever  dwell.  We  wonder  that  it  elmulil  ever, 
for  the  briefest  moment,  be  free  from  tKai  dreadful  tH'ourge 
wbich  corner  with  every  summer's  sun,  anil  strews  its  streets 
with  dead.  Of  wliiit  avail  is  it  to  rear  »<plendid  palaces  here? 
The  iuiuiovcmcntK  ^«allted  lie  beneath  the  surface. 

I  niJl  yet  paint  another  picture,  and  travel  to  Oemerara  fur 
my  subject:  here  disease  takes  a  different  .form.  The  houses 
are  drained,  the  Ureet?  arc  clean;  but  by  what  kind  of  itewer- 
ago  is  thiH  effected?  By  open  ditches,  cut  so  as  to  have  a  fnll 
towards  the  river  at  Ii>w  water^  and  to  be  filled  nt  Dip  rise  uf 
tide.  It  Is  difficult  to  describe  the  hom>rB  of  these  open  sewers: 
tiie  muddy  river  leaves  a  slime,  absolutely  muving  with  reptile 
life,  and  bubbliniy  with  the  escape  of  noxious  gases.  The  exces- 
sive heat,  the  uudraineil  lields  of  Guinea  graaa,  and  its  own  low 
level,  cause  it  to  abound  in  piiliidal  miasmata,  eflpeciaLly  fatal 
to  tliuiie  who  nlvep  in  the  lower  runmn  itfthe  him*ie-s.  Drainage, 
by  producing  a  dry  soil,  improves  the  bealtbinesa  of  such 
localilies  iu  a  womlerfnl  manner. 

It  may  now  perhiipi  he  asked,  can  such  spots  as  these  exist? 
— and  the  answer  at  once  is  "Ves;  nor  need  we  travel  from  our 
oun  towns  to  find  them,"  There  are  even  in  Leeds  lucnlities 
which  only  want  the  addition  of  a  hotter  sun  to  render  them  as 
unwholesunie  ns  any  I  htivo  quoted.  *'By  far  the  miwt  un- 
healthy bcalittea  of  Leeds,"  says  the  report  of  Mr.  Stnith.  of 
Deanston,  "are  close  s^juares  of  houses  or  jfonU,  as  they  are 
called,  which  have  been  erected  for  the  actommodiition  of  work- 
ing people.  Some  of  these,  though  situated  on  comparatively 
high  ground,  are  airleoK,  from  the  inclosed  structure;  and,  being 
wholly  unprovided  with  any  furm  of  under-driiinnge  or  con- 
venience, or  arrangements  for  cleansing,  are  oue  muss  of  dum[t 
and  tilth."  "In  some  inp-tances,"  he  continueu,  "I  found  cellar?, 
or  under-rooma,  with  from  two  to  six  inches  of  water  i^tanding 
over  the  floors,  and  putrid  from  its  stagnation  in  one  case,  from 
receiving  the  soakage  of  the  slo]>-wnter  standing  in  pools  In  the 
street  niljoiaing.  The  aslies,  garbage,  and  tilth  ui  all  kind^s 
are  thrown  frum  the  duorH  and  windows  ul  the  houses  upon  the 
surface  of  the  streets  and  courts.  From  causes  hosides  these, 
the  feeling!!  of  Uie  people  are  biuiiled  to  all  seeming  decency; 
Olid  from  the  constantly  contAminatod  state  of  the  Ktmosplicre, 
a  vast  amount  of  ill<lieakh  prevailr:,  lending  to  listlessno?ts,  and 
inducing  a  desire  for  ^[liritit  and  opiateii,  tim  combined  inHuence 
of  the  whole  cumlition  cauKing  much  loss  of  time,  increasing 
poverty,  and  terminating  the  existence  nf  many  in  premature 
death.  U'e  m.-iy  trace  the  cause  of  diaease  to  insul.ited  spots 
«veti  ill  the  aame  street.  For  instance,  one  of  the  unhe.ilthiest 
parlH  in  Durham,  says  Dr.  Rcid,  i<i  a  portion  of  ll^c  street  of 
Ctillignte,  from  about  Xo.  II  to  No.  .50;  nnd  uant  of  rlennliness 
hs  evidently  the  rcusou.  And  Liverpool,  Nottingham,  Manches- 
ter, Fortsiuooih,  and  indeed  must  large  tuwn>^,  will  furnish  us 
likewise  with  examples. 

The  inquiries  into  the  state  of  districts  before  and  after 
iinpruvemeut  have  distinctly  shown  tliat  increased  facilities  for 


the  removal  of  refuse  in  and  about  the  habitations  of  the  piKir. 
have  been  rapidly  followed  by  a  marked  improvement  in  th« 
health,  and  by  a  reduction  in  the  rate  «f  mortality  of  the  dis- 
trict. An  iiHtant-e  of  this  kind  was  observed  in  Manchester,  bjr 
ascertaining  the  amount  of  deaths  in  twenty  streets,  before  and 
after  their  improvement,  by  which  it  was  aftcertained  that  tha 
deaths  inimediatelv  subsequent  to  the  drainage  and  paving  of 
the  streets  were  diminished  more  than  W  per  annum  out  of 
every  110.  In  Liverpool,  by  the  removal  of  cellar  dwellings, 
the  average  duration  of  life  has  been  increased;  in  Brailford 
and  Bristol,  the  same;  and  in  the  neighbourhood  of  London,  a 
doctor  loMt  hid  living  from  the  arching  over  of  an  open  sewer. 
In  Leicester,  the  average  age  of  death  in  the  drained  districts  it 
a,  while  in  the  unilrained  districts  it  is  IH.  In  the  lowest  dU- 
tric-tsof  London,  during  the  cholera  in  1»*9,  the  deaths  were 
1  in  118.  In  the  highest  Jistricts  the  deaths  were  I  in  347;  and 
by  the  present  syHti*m  of  sewerage,  the  lowest  and  highest  di»- 
tricts  mean  actually  thone  badly  and  better  drained. 

These  facts  migtit  he  multiplied  were  it  necessary,  nor  need 
we  confine  onr  observations  to  towns.  It  has  been  distinctly 
proved  that  the  sickness  we  hear  of  (and  which  sonto  of  U4  have 

Eerhaps  felt)  in  tropicnl  countries  does  not  ari»e  from  climate, 
ut  from  undrained  spots,  covered  perhaps  with  a  thick  mud 
produced  from  the  decomposition  of  plants;  the  hoi  sun  evajK). 
rates  the  unwholesome  moisture,  the  wind  spreads  it  abroad,  and 
the  night  dews  charged  with  it,  fall  and  contamiinite  the  breath- 
ing nir  of  the  neigfibourhood.  I  could  instance  several  cases 
within  my  own  experience  where  the  character  of  a  neigbour- 
liood  for  health,  has  been  compk'loly  aud  immediately  changed 
by  drainage.  It  night  be  suijponcd,  and  very  naturally  sup- 
posed, that  from  the  cxceediugiy  imjwrfect  sewerage  i)f  all  our 
towns,  without  perhaps  one  exception,  the  subject  of  drainage 
has  only  very  recently  engaged  the  attention  of  logisUture  or 
of  engineers:  this,  however,  is  not  the  case.  The  Egyptians, 
four  thousand  years  ago,  provided  drains  to  lead  refuse  away 
from  the  vicinity  of  their  habitations.  The  magnificent  work* 
of  the  Romans,  hoth  in  Home  herself  and  throughout  her  depen- 
dencies, show  the  vast  sums  uf  money  and  the  amount  of  thought 
they  must  have  expended  to  maintain  health  and  cleanliness. 
In  Great  Britain,  we  tind  a  chapter  of  Magna  Charta  to  protect 
public  drainage  works  against  encroachments.  Henry  III.  used 
to  visit  in  person  embankments  and  waterconrses,  to  fice  the  laws 
carried  out.  Indeed,  all  our  rulers  up  to  Henry  Vlll.  giivc 
serious  and  frequent  thought  to  such  meiuiures,  anil  the  earliest 
fundiimental  provisions  were  based  upon  the  footing  that  drain- 
age works,  as  well  as  measurea  for  the  maintenance  of  the  free 
flow  of  running  waters,  were  of  general  public  and  national, 
rather  than  of  exclusively  local  consideration;  and  there  can  be 
no  doubt,  that  it  is  the  duty  of  the  gnverumeut  by  effective 
superintendence,  to  Insure  proper  attention  to  works  of  drain- 
age. 

Whether  the  works  shall  be  under  the  immediate  management 
of  the  direct  or  the  indirect  representatives  of  the  people,  is  a 
matter  of  little  consccpience  and  is  fairly  open  to  question;  but 
no  one  can  doubt  that  wliosoever  is  enipoMcrcd  to  construct 
works  essential  to  the  public  salVty,  should  be  compellable  to 
construct  them,  and  that  competent  aud  responsible  officers 
bhoiild  be  appointed  to  see  that  this  evident  duty  Is  efficiently 
performed. 

The  first  o]»enition  then,  towards  improvement  in  any  town, 
must  be  directed  to  its  efficient  drainage  and  sewerage.  Every 
particle  of  refuse  should  be  taken  away  towards  a  well-chosen 
outfall,  with  a  regular  and  certain  How  through  smooth,  water- 
tight, and  air-tight  channels,  of  prtiper  dimensiotis  and  furm.  I 
say  proper  tfiinrnniofut,  for  we  must  carefully  avoid  the  prcpoate- 
rouB  seuers  often  pntvided:  for  instance,  a  sewer  has  recently 
been  made  at  Ncwcastle-on-Tyne,  "  ft.  «  in.  high  by  A  feet  wide, 
where  a  l'/-incb  pipe  would  have  served  the  purpose  miich 
better;  and  other  sewerp,  3  feet  and  i  feel  high,  have  been  made 
for  sitigle  streets,  where  a  ti-incb  pipe  would  far  better  nttaiu 
the  proper  objects  of  the  constniclion.  In  all  these  cjisei,  the 
cost  of  the  large  sewer  is  uf  couri^e  far  greater  thiin  that  of  the 
pipe,  and  the  enornums  expenses  attending  the  former  have 
effectually  prevented  the  proper  canying  tint  of  drainage  im- 
provements. Aud  I  say  properyl^mt,  because  the  superiority  of 
the  egg-shape,  by  giving  increased  hydraulic  depth  to  the  run  of 
water,  and  thus  greatly  increasing  its  power  of  removing  impu- 
rities, has  been  so  completely  established  over  thai  uf  the  flut- 
boltonied  sewer,  that  the  continued  use  of  the  latter  is  inex- 
cusable. 
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'  tlio  nittural  outfall  be  u  riveff  nnd  tlie  sewnge  it  not  to  be 
»ved  for  fertilbine  tlic  lands  tirou  nil,  let  its  exit  he  far  down 
fielow  the  tuH-n^  and  below  the  Inist  weir  nr  uther  obbtruction 
(should  such  t\ist)  to  the  reirular  current  of  the  stream.  IF  it 
be  n  tidal  river,  let  the  outfall  be  so  fnr  down  th»t  the  flood  tide 
duUl  not  have  time  to  return  the  olfonmve  matter  up  to  the 
tovn,  but  be  n)ot  by  the  ebb,  und  kept  uway  from  it:  this  is  pre- 
Miming  the  town  to  be  inr^i',  nnd  the  river  »o  t^mall  as  tu  have 
it«  waters  aensibly  pulluted  hy  the  tiewu);n.  If  there  be  another 
fcoftn  below  the  one  I  have  just  imiigined^  and  on  the  same  river^ 
and  if  it  be  ewcntial  iIml  the  !iulla(;e  should  not  jiuniti  that  Ufwer 
towi),  either  because  it  take.-*  its  water  supjily  from  the  river,  or 
for  uther  reH><ons,  the  dlflicultie^  fur  insuring  an  outfall  for  the 
upper  town  would  he  increased — not  phyfiicnily.  hut  in  a  pecu- 
niary point  of  view;  it  wuuld  not  be  «n  engineering,  but  a  ixim- 
mereia]  difiicully. 

Aly  statement  of  this  being  a  difficulty  would,  however,  be 
denied  by  many,  for  there  are  strong  grounds  for  believing  tliht 
the  sewage  of  a  town,  if  applied  to  land  in  the  form  of  liquid 
manure,  would  not  mereJy  repay  the  expeD^ies  of  its  application, 
but  leave  .1  very  large  surplus  towards  reducing  tlie  rates  of  the 
town;  there  are  raseti  of  pn>ihictivene<cs  increased  fuur  or  five 
fold  by  sewage  irrigation.  This  subject  ia,  however,  too  large  a 
ooe  lo  be  treated  uf  in  a  lecture  which  merely  introiluce«  drain- 
age as  a  kind  of  prologue,  and  would  nut  have  been  touched 
upon  at  all,  but  that  in  treating  of  improvement^  I  felt  that  the 
unque.tt  ion  ably  Hrnt  and  greatest  could  not  he  passed  over  in 
aUence. 

The  surface  drainage  of  the  streets  is  only  second  in  import- 
ance tu  the  draituige  of  the  houHeit,  for  unlro^i  the  water  which 
fall*  uboo  the  streets  be  immediately  led  uA',  the  inhabitants 
are  suojected  to  great  annoyance  from  mud  and  dirt,  and  the 
ratepayers  to  great  expentie  from  rapid  destruction  of  the 
ruaduays;  and  if  streets  are  dirty  the  air  is  nece.<i.BariIy  im- 
pure, and  therefore  thai  which  enters  the  liouseH  mu.^t  be 
impure.  A  BJi^ht  but  regular  nninding  must  be  given  to  the 
paved  or  broken  stone  surface,  off  »hich  the  rain  will  imme- 
diately run  i[ito  the  chaniiet^i,  which  will  immediately  convey  it 
at  once  by  the  gulley  «hootfl  into  the  itewers;  aud  the  channel 
ahould  be  that  only  which  is  formed  between  the  curve  of  the 
road  and  the  kerhtttone.  N'o  ho]h>wM,  in  which  water  can  lodge, 
can  be  permitted  without  injury;  and  the  greatest  care  must 
be  taken  to  keep  the  gulley  shoots  clear,  and  to  have  them 
properly  trapped — a  tnuni  iinportiint,  but  almost  universally 
neglected  precaution,  as  is  proved  bv  the  bad  odours  arising 
fn>m  ifulleys  in  every  town  of  whicfi  I  have  any  knowledge. 
The  danger  and  aiinnvanre  hence  arising  must  he  prevented, 
by  iuaurinx  the  rapiil  removal  uf  refuse  from  the  drains,  by 
trapping  all  the  openings  by  which  foul  sir  frum  the  sewens  can 
e»cape  to  injure  and  anuny  the  inhabitants,  and  by  providing 
openings  where  its  escape  will  not  muse  either  danger  or  annoy- 
ance. However  rapid  and  perfect  may  be  the  removal  of  solid 
refuse  from  the  sewers,  the  air  of  channclx  conveying  foul 
natermu<it  itselT  be  foul  (though  Ie^'s  S4)  than  might  be  ttup- 
ptiKed),  and  cannot  he  altoued  to  escape  into  our  houses  i>r 
streets  with  iinpunity;  hence  the  necessity  of  confining  it  by 
traps.  Hut  traps  are  never  perfect,  and  may  not  be  universal; 
ana  if  tliey  were,  would  render  entrance  into  the  eewers  for 
examination  or  repair  irtipo-JiihIe;  hence  again,  the  expediency 
of  providing  appointed  chaniieltf  for  the  tlitirharge  of  that  air 
of  which  it  iu  ku  impoitaiit  tu  get  rid.  It  has  been  proposed  to 
employ  the  atack-jiipes  from  the  roofs  as  foul-air  cnuntiels,  bv 
connecting  them  with  the  »vwen(;  this  affurd^  some  local  relief, 
because  the  eorape  of  foul  air  at  the  top  of  the  house  ie  less 
annoying  than  in  the  street;  but  this  is  rather  diffusing  than 
removing  the  evil.  If,  however,  the  ftml  air  he  pa^bcd  through 
/fre,  all  the  organic  ga&es  und  vapours  it  contains  are  resolved 
into  simpler  and  innocuous  elements  principally  nitrogen, 
water,  and  CJirlHuiic  acid;  and  the  evil  is  destroyed  effectually. 
In  such  a  town  as  Leeds,  there  ought  to  be  no  ditficuUv  in 
effecting  tliis.  Here  there  are  numerous  furnaces  «nd  there 
would  be  little  expense  and  need  be  110  inconvenience  in  con- 
necting cacli  large  sewer  with  the  ash-pit  of  one  of  these  fur- 
naces, by  uhirb  the  fnul  air  would  he  drawn  through  the  fur- 
nace, completely  decomposed,  and  diffused  in  the  furmi  of  inor- 
ganic and  imperceptible  gaaea,  with  the  products  uf  combu<(tiuii. 
By  the  a<loptioii  of  this  plan,  odours  of  the  must  distressing 
nature — sucn  rk  thoi«e  arising  from  bone  boiling,  or  whale 
blubber — have  been  effectually  destroyed.  If  this  plan  were 
adopted  with  the  sewers,  a  current  01  fresh  air  through  tlieui 


might  also  be  maintained,  and  they  might  always  be  entered 
with  safety,  as  indeed  they  now  may  be  generally. 

It  will  be  perceived  that  this  plan  of  ventilation,  of  which 
the  passing  of  tlie  foul  air  through  fire  is  an  eraential  part,  ik 
free  from  the  objection  attending  projects  for  ventilation  simply, 
either  by  currents  of  air  or  steam-jets.  These  do  little  more 
than  shift  the  nuisance  from  ourselves  to  our  neighbours:  and 
if  our  neighbours  do  the  like,  wc  shall  gaiii  little  by  the  change. 
Neglecting  to  deoonij>ose  the  foul  air  is  the  reason  of  the  failure 
of  attempts  to  ventilate  sewers  by  chimney -shafts  at  Paris, 
Antwerp,  and  elsewhere. 

Most  people  are,  1  imagine,  witling  to  admit  that  there  is 
great  comfort  In  street  cltiunlinei>«;  and  all  will  admit,  with 
equal  readinesa,  the  sanitary  and  economical  advantages  attend- 
ant  upon  a  completely  organised  system  for  maintaining  i^iich  a 
state  uf  things,  when  a  few  facts  relating  to  it  are  mentioned. 

The  greater  proportion  of  the  dirt  lemuved  frum  the  surface 
of  paved  streets  consists  of  horse  manure;  and  the  quantity  of 
it  is  somewhat  startling,  for  it  is  estimated  that  tt  amountit,  in 
London,  to  no  less  tha»  300,000  tons  a-year.  between  the  Quad- 
rant in  Regent-street  and  Oxford- street,  a  distance  of  a  tliird  of 
a-mile,  three  loads  uf  dirt,  almost  :ill  horse  manure  {ft^r  the  sur- 
face wa«  wuoden  pavement),  are  on  an  average  removed  daily. 
.Much  of  this  under  ordinary  circumstances  dries  and  is  pul- 
verised, and.  with  the  common  mud,  is  carried  into  houses  as  dust, 
and  soils  clothc-i  and  futoiture,  so  that  linen  is  dirtied  at  least 
twice  as  fast  as  in  the  country  di!»tricts,  and  the  population  in 
therefore  subjectetl  to  a  double  expense  to  obtain  thchume  amount 
of  cleanliness.  The  odour  arising  from  the  surface  evaporation 
of  the  streets  when  they  are  wet  is  chiefly  from  hursedung;  and 
susceptible  persuiui  often  feel  this  evapurAtioii,  after  a  shower, 
tu  be  highly  oppressive.  Slight  showers  only  wet  the  mud,  and 
on  ill-paved  streets  occasion  a  considerable  amount  of  tbis 
insalubrious  surface  evaporation. 

Tlie  most  perfect  mode  of  cleansing  the  surface  of  a  street,  is 
by  applying  a  strong  jet  of  water  from  a  stand-cock,  or  a  fire- 
engine:  it  cleanses  everything  away,  and  sweeps  it  into  the 
nearest  sewer,  leaving  the  pavement  as  clean  as  it  would  have 
been  after  a  thunder  shower;  and  with  sutGcient  pre&sure,  thi^ 
cleansing  is  effected  in  one-tbird  the  time  and  at  oiie-tbird  the 
usual  enpense  of  the  scavengers  labour  uf  sweeping  the  surface 
with  brooms. 

With  respect  to  scavengering,  Dr.  Sutherland  says; — "In 
those  narrow  filthy  closes,  and  similar  close  lucidities^  which 
exist  more  or  \e*is  in  all  largo  towns,  it  would,  in  my  opinion,  bo 
nf  very  little  good,  in  a  sanitary  point  of  view,  to  endeavour  to 
keep  them  clean  hy  jtwa^itiff.  Fbc  very  process  may  at  times 
do  misi^hief,  for  at  the  best  it  involves  the  smearing  of  the  sur- 
face  with  unwholeiiome  and  offensive  matters,  so  as  to  expose  a 
larger  evaporating  surface  to  the  atnto>>pbere.  1  have  often 
found  (he  says)  the  air  in  these  places  inaupportably  offensive 
•iftcr  the  work  vf  the  scavenger  was  I'lniijileted.  Nut  uiifret|ueMt1y 
the  paving  is  in  a  very  defective  state;  and  tlie  broken  liurfaue 
adds  materially  tt>  the  local  uiiheulthiiieKs  hy  the  accumulated 
filth  which  it  harbours.  In  such  cases  scavcngcring  is  of  no 
use:  but  it  is  precisely  in  these  that  surface-wiishing  is  most 
effectual!  it  cleanses  away  everything."  But  Dr.  Sutherland  is 
not  an  engineer,  or  he  would  have  added,  pavement  as  well  as 
filth,  for  the  jet  of  water  undermining  the  loose  stones  would 
uoiin  have  left  it  without  any  urgauisedi  covering.  A  good  pave- 
ment is  even  more  essential  to  the  perfect  operation  of  teaching 
than  to  the  »wcfying  of  the  street;),  M'ithout  a  prujter  surface, 
Ktreels  cannot  be  kept  clean  by  any  process^;  and  the  good 
uf  putting  a  bard  surface  upon  a  ruatlway  is  strongly  shown  by 
what  U  said  hy  .Mr.  Kvans,  one  of  the  pavement  commiKsiiuiers 
uf  St.  Olave's  Union.  A  dirty  court  bud  been  paved:  It  had 
only  been  done  a  fortnijjht,  and  this  gentleman  states,  ".After 
it  was  done,  I  saw,  1  think,  eighty  children  playing  there,  from 
about  two  years  old  up  to  nine;  before,  they  could  not  play  on 
account  of  the  water  which  was  stagnated  in  the  channels.  It 
struck  me  as  a  father  and  a  grandfather;  1  said,  *Deur  me,  if 
we  never  ilid  more  good  tlian  this  we  ought  to  be  very  glad.'  I 
wish  to  impress  strongly  upon  the  mindd  uf  any  gentlemen  wliu 
have  the  jiower  uf  airrying  out  improvementJi,  only  to  consider 
the  eighty  children,  and  their  mothers  at  the  wash-tub." 

Now,  a  few  words  as  tu  the  most  effectual,  and,  in  the  end, 
most  economical  mode  of  paving;  and  your  Society,  by  pro- 
moting good  }uiveuicnts,  will  And  that  this  is  not  the  least 
imuortant  of  iti  oltjects. 

It  is  a  vtry  palpable,  though  a  common  error,  to  consider  that 
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road  tlie  cheapest  which  coats  the  least  in  direct  expenditure 
inrre/i/.  If,  huwever.  this  so-cAlled  chea|ie8t  rwnd  causes  waste 
of  h«rse-puwcr,  uiidii^  wear  and  tear  of  horsCR  and  vphiclps, 
lues  of  time  by  beinif  unfit  for  rapid  transit,  and  nUo  occiisluns 
loss  to  t)ip  inliahitHiitK  hy  filliriu'  their  dwpllln^'s  with  dust  nriil 
covering  their  rlothes  with  dirt,  it  is  evidimt  that  fuch  a  mad, 
hnwerer  apparently  cheap,  in  ultinintt'ly  really  very  dear. 
There  ia  an  apparent  divertiity  of  interest  between  th(H>e  who 
nw,  and  those  who  pay  for  our  piihlio  streets,  iis  the  prin- 
ripnl  loHM  from  had  roadtt  falU  directly  npoii  thoiae  who  keep  or 
employ  hordes  and  carriages,  while  the  expend  of  road  repairs 
falls  upon  the  inhahttantit  frenerally.  A  little  consideration, 
liowever,  will  kthow  that  this  diveniity  of  interest  in  much  more 
apparent  than  rt-al,  if  it  w  the  interest  of  alt  that  there  shonld 
he  easy,  n«fc,  and  cheap  mpana  of  tranRit  through  the  public 
streets;  and  any  increase  in  the  cost  of  transit  is  a  source  of 
indirect  expeuNe,  even  to  those  who  have  no  horses  of  their 
own,  IIS  it  mnttt  add  to  the  coint  of  everything;  carried  through 
the  streets  and  of  all  hired  vehicles,  and  of  all  the  numtifrlesii 
conveniencra  which  HCCum]>Hny  residence  in  a  larf^e  town.  Jt 
must  alst>  he  remenibere*)  that  it  ik  very  wiutcrul  to  alhiw 
a  road  to  go  out  of  repair,  eince  it  id  Icm  costly  to  ket^p  u  mad 
up  than  tu  restore  it.  In  no  inntanre  is  the  truth  of  the 
old  adage  —  ^'a  stitch  in  time  saveii  nine"  —  more  apparent. 
It  is  quite  evident  that  (hot  roadway  is  hest  fur  the  owner  or 
user  of  a  hurttu  or  vchiuli-  which  am  he  travelled  over  mn^t  eattilv, 
safely,  quickly,  and  cheaply;  niul  thitt  eaf^e,  safety,  kjk'imI.  atul 
(•conomy  in  uao,  are  to  Iih  ohtnint^d  hy  having  the  road  Hrm, 
even,  smooth  (without  bein^  slippery),  and  perfectly  free  from 
mud  ur  duitt,  or  any^fumi  of  unattached  nintcrinls.  It  is  also 
evident  that  the  same  qualities  will  render  the  roadway  most 
free  from  noise,  dirt,  and  du^t^the  three  i^reat  causci  of  annoy- 
ance and  injury  to  the  inhabitants  of  all  ordinary  streets. 

The  only  quei>tion  which  remains  to  tw  con^itlered  !.<■,  whether 
the  ndvanta«^es  of  ^Hid  streetii  to  the  inhabitantti  ^eneriilly, 
are  worth  their  cost?  If  the  que^ition  had  to  he  decided  in 
accordance  with  the  interests  of  the  uscr»i  and  owners  of  houses 
merely,  no  doubt  w-hatever  would  he  entertained. 

Of  whntovrr  nature  the  surface  of  n  road  is  to  be,  it  Is  ei»en- 
tial  that  its  foundation  should  he  of  hrm  rnuterial,  well  consoli- 
dated, and  perfectly  drained;  if  nut.  the  crust  hecomes  Innnened 
and  deMtroyed.  the  road  in  roujjh  and  uneveu,  and  wear;]  into 
holes  and  rut.s.  Having  obtained  a  good  Ibuiidution,  the  next 
point  is  to  cover  it  with  a  lmrd» compnct  crust,  impervious  to 
water,  and  laid  tu  a  proper  cro»*-!ieclitm.  Notv,  of  uliat  nature 
muKt  be  this  cruiit  to  be  efficient?  Mr.  Pigott  Smith,  the  intel- 
ligent surveyor  to  the  i^uminiiwiuneni  uf  the  Hiimingham  Street 
Act  sayc.  that  when  properly  constructed  ami  managed,  and 
well  water-cleansed,  in  uonjunction  with  the  sweeping  niacbinew 
of  Mr.  Wbilworth,  and  kept  watered,  macadamised  roads  are 
the  best  adapted  for  the  streets  of  a  lat^e  town  of  any  descrip- 
tion of  road  yet  tried.  1  however  very  mucb  doubt  the  cor- 
rectneiM  uf  this  assertion.  1  must,  liowever,  in  candour,  allow 
thot  a  fair  chance  is  rarely  if  ever  given  to  broken  Htnne  mads 
in  towns.  It  seems  to  he  quite  fiirgotten  that  heavy  triiffic 
necett^itates  proportionately  frequent  repairs.  I'crffctkm  in  the 
Hrst  formation  of  the  road,  and  constant,  never-ceasing  ciire  in 
maintaining  the  hurface,  are  both  essential  to  its  perniiunent 
value.  Under  no  circumstances  must  any  imperfection  of  sur- 
face he  allowed.  If  a  hollow  be  not  immediately  repaired,  it 
very  quickly  extends  Qvei  the  surface.  All  loose  atones  must 
he  cnrcfullv  picked  off,  as  every  loose  stone  passed  over  by 
heavily  laden  carriages,  if  nut  ground  to  puwder,  breaks  the 
crust  of  the  road.  If  water  be  pennittud  tu  lodge  on  the  aur- 
face,  it  will  cause  groat  mischief.  The  neglect  of  these  essen- 
tial precautions  render  u  road  formed  of  broken  stones  rery 
expeiipive;  and  I  only  remember  one  instance  of  kucIi  a  system 
of  management  that  would  make  labourers  sufficiently  attentive 
to  do  ail  these  things,  and  do  them  well,  if  the  surface  were 
exposed  to  the  constant  and  great  wear  and  tear  due  from  the 
tralEc  over  the  streets  of  a  busy  town.  The  instance  to  which 
I  allude  is  fuund  at  Birmingham;  it  is  done,  and  done  well, 
in  that  town.  For  the  outskirts,  however,  macadamised 
roads  are  ndmirnble,  provided  they  are  well  managed.  The 
usual  practice  of  allowing  them  tu  be  conrttantly  muddy  in 
wet,  and  dusty  in  dry  weather,  and  gel  thuruughly  out  of 
repair,  and  then  to  heap  upon  them  broken  atones  for  the 
wh<*clrd  tnif^c  to  grind  down,  i»  abominalilc.  The  roa<ls  in  the 
purinh  in  which  I  re^ide  are  thus  vilely  luauaged.  I  pay  my  rales 
ttith  ip-nmhlitt^,  for  they  are  heavy,  and  might  be  much  less 


with  better  road*;  and  I  abuse  the  road  surveyor  with  right 
good  will.  Thin  coatings  of  broken  stones  or  broken  gravel 
should  Ik;  laid  on  to  every  part  of  the  road  directly  it  requttu 
it.  The  surface  should  he  kept  watered  in  dry  weather,  aitd 
sirept  in  wet  weather;  the  scraper  is  n  great  enemy  to  a  broken 
stone  road.  A  road  which  is  perfectly  dry  loses  its  tenacity, 
and  the  surface  grinds  into  dust;  hat  watering  without  sweep- 
ing merely  changes  one  nuioance  into  another — ilntt  intit  mud. 
I  am  not  aiingiiine  enough  tu  expect  that  a  country  road  can  he 
kejit  up  with  the  care  of  one  in  the  immediate  vicinity  of  a 
town,  for  the  cost  u'ouid  fall  too  heavily  on  the  inhabitanttt;  hut 
they  mny  be  kept  in  repair  with  more  judgment.  1  submit  that 
this  ease  c«uue»  under  the  head  of  imjirortment,  Ruch  as  if 
contemplated  by  your  Society. 

The  chief   matter   uniler  consideration,   however,   is    afreet 

fi&venicnt;  and  1  will  beg  to  lay  before  you  n  method  of 
iinning  your  street  surfaces,  which  I  consider  all  but  perfect, 
l^hesytttem  has  been  called  *' Boston  paving,"  from  its  having 
been  first  adopted  at  the  London  terminus  of  the  North- 
^Vestern  Kail  way,  hut  should  be  called  '■'Hirniinghaui  pavement,** 
for  it  was  intniduccd  from  that  town  hy  tbe  able  town  survevor, 
Mr.  rigott  ^mitli.  The  manner  in  which  thia  paving  is  laid 
ntar  he  Himjily  described. 

'i'he  grouud  ia  iirst  removed  to  n  depth  of  16  inches  below 
the  intended  level  of  the  pavement,  the  foundation  heing  shaped 
to  the  convexity  of  the  intended  surfaco  of  the  road,  which  may 
he  very  small  indeed.  A  layer  of  strong  gravel,  4  inches  thick, 
is  then  <4pread  over  the  surface  and  compressed,  hy  being  ram- 
med e(pi!illy  throughout;  after  which,  another  layer  of  4  Inches 
<if  gravel,  mixed  with  a  small  quantity  of  chalk  or  hoggin,  is 
laitf  on,  the  ramming  heing  continued  as  before;  ibi^  is  fol- 
lowed by  the  Ini^t  layer,  also  4  inches  thick,  of  the  same 
materia),  but  of  a  liner  quality;  the  whole  muss  is  then  com- 
pressed by  the  r.ammer  into  the  itmallest  possible  space.  Thus 
the  surface  of  the  foundation  is  sufficiently  perfect  in  all  itd 
parts,  both  in  shape  and  solidity,  and  is  rea<ly  to  receive  the 
pHX'emont.  The  stones  used  should  he  Mount  Sorrel  granite, 
from  ;i  to  4  Inches  deep,  .1  inches  wide,  and  averaging  4  inches  in 
lengtli,  nenily  dressed  and  squared.  These  stones  are  laid  on  a 
bed  of  fine  sand  I  inch  in  depth,  spread  over  the  surface,  and 
are  carefully  and  clnsely  jointed  iti  the  laying,  so  as  not  to  allow 
any  single  stone  to  rock  in  its  bed.  The  runnner  is  then  applied 
over  the  whule,  each  stone  receiving  its  bluw  in  rotation;  and 
thiit  is  repeated  again  and  again,  until  no  further  impression 
can  possibly  be  made  upon  it.  The  uperatinn  of  ramming 
having  been  completed,  a  small  quantity  of  screened  gravel 
is  sprinkled  over  the  surface,  and  the  street  is  o|iened.  I'he 
action  nf  the  first  water  upon  it  litU-in  the  interstices  at  the 
corner  joints  of  the  Hiunes,  leaving  the  foundation  imiicrvious 
to  wet,  and  thereby  securing  perfect  cohesion. 

The  street  paving  of  many  large  towns,  the  metropolis  in 
particular,  has  been  for  vears  carried  on  under  three  systems — 
bad,  very  bad,  oiid  middling.  The  general  method  is  to  employ 
granite,  in  blocks  of  from  H  inches  to  1  k  inches  lon^,  <>  inches 
to  9  inches  wide,  and  9  inches  deep.  These  are  merely  laid  in 
rows  upon  the  subsoil,  and  rarely  upon  concrete;  and,  after  the 
ut^unl  j)ractice  of  grouting  and  raruming,  the  street  is  thrown 
open  for  the  traffic,  which  is  expected  to  perform  the  last  duty 
of  the  pnvior,  and  to  settle  each  stone  upon  its  bed,  for  the 
large  wooden  rammer  is  altogether  itisutficient  fur  this  purpose, 
as  moy  be  observed  from  the  irregular  settlement  of  the  Mocks, 
CHUtwu  by  the  rapid  concussiuns  f^roiuthe  carriage-wheels  imme- 
diately after  the  trufHc  has  been  restored.  The  results  pro- 
duced are  great  noise  as  the  carriages  pass  over,  imperfect  foot- 
hold for  the  liontes,  and  risk  to  the  axlctrees  and  springs  from 
the  jolting;  aitd  it  also  totally  precludes  any  chance  of  the  rotid 
being  kept  in  a  systematic  state  of  cleanliness. 

Tbe  JJinniiigluiin  paving  is  distinguished  by  the  extreme 
(|uiet  it  affyrds  under  busy  traffic,  liy  the  numerous  joints  afford- 
ing a  very  perfect  foothold  fi*e  the  horse,  and  by  the  traction 
being  less  tfiati  on  the  he>^  macadamised  m»d.  The  cleansing 
of  this  pavement  is  also  another  important  consideration.  The 
nrch  nf  the  road  abutting  tipon  the  kerbstone  on  each  side, 
enables  "U'hitworth's  sweeping  machines"  tu  brush  off  effec- 
tually every  particle  of  dirt  from  kerb  to  kerb,  thus  insuring 
the  cleanlines?!  of  the  road  «t  all  seasons  of  the  year;  whereas 
in  all  tliiise  roadwayn  where  the  side  channeU  arc  formed  in 
deep  hollows,  which  is  usually  the  case,  this  valuable  machine 
is  found  cvmparalively  useless  beyond  the  centre  portion  of 
the  road.      The  cu^t  of  this  llirmingham  paving  !«  much  le^s 
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Iban  the  ordinnry  kind,  the  fonn«r  being  9f.,  the  l«tter  IS*. 
w  wjujire  yard.  The  avprage  coit  of  mnintenance,  nnd 
icluilini;  the  fir&t  cost,  would  nut  amount  to  more  than  In.  6d. 
er  yturd  per  annum  f«r  ten  years.  After  a  trial  of  this 
I'^aTioc  *t  ihe  Kn^ton  Stntion  ftir  iH-elvo  yeKr*!,  no  perceptible 
Kshnuion  had  taken  pUce  on  the  Angles  uf  the  stones,  nor  did 
I  Ihe  fiuKnce  present  any  nppeAr&nce  of  wenr. 
J  i,'nevenne»>  in  ordinary  pttvin^  frequently  Arises  from  the 
[constant  aUcriktinns  made  hy  the  fcaa  and  water  ctiropHnieN,  who 
F  toke  up  the  )<treet,  nnd.  not  having  any  interest  in  the  tur/nte^ 
j  bv  it  down  again  very  roughly,  or  an  ruut^hly  ;i«  they  arc 
I  Bllowed  to  do;  sod  it  appears  to  be  the  generni  feeling  now, 
hltiot  no  perfect  utnle  of  surface,  either  as  to  smoothness  or 
[fileanline»s  enn  be  niaititained  until  all  the  public  bodies  8U<-'h 
gaa  and  water  companies,  paving  and  sevter  cunimisaiiment, 
I  united  and  directed  by  nne  interest.  The  energies  of  a 
ociety  stich  as  thin,  directed  to  the  pruvii^ion  of  good  paving 
Twid  a  clean  street  surface,  will,  there  can  be  no  qiiet^lion,  gain 
Miueh;  and  when  once  a  general  perfection  \-»  reached,  more  will 
»e  done  to  keep  up  the  good  state  nf  thingK.  The  voice  uf 
k  lai^  Aectiuu  of  the  community  in  ri>Mpected  every  wlipre. 
Having  clean  streets,  the  inhahitautit  iif  LeedK  will  be  freed 
om  two  evil*— duU  in  dry,  and  mud  in  wet  \reather;  but  there 
I  a  third  enemy  to  deanline^is  of  house  and  of  person,  which  is 
lore  ditScult  to  be  subdued :  I  mean  mofte.  Now,  Kniuke  is  a 
Fnui^ance  however  it  may  be  produced,  whether  in  the  furnace  of 
1 »  manufactuiur  or  the  (ireplace  of  a  private  house;  and  in  both 
l«very  ^inrticlc  of  smoke  made  ii*  ait  much  fuel  unbumt — i.  c,  loet. 
|Ever  ^nee  fires  frum  bituminous  fuel  were  introduccil,  a  portion 
'  it  (*umetinies  thirty  per  cent.),  in  the  (fhnpe  of  smoke  nnd 
rhonic  tixide  has  been  allowed  to  escape  up  the  chimney.  For 
I  long  time  now,  the  cry  has  been,  "Consume  your  smoke:"  the 
tiublic  admit  the  advantage  that  would  accrue  to  them  by  doing 
e,  but  seem  to  despair  of  the  poaaibility — or  why  has  the  nui- 
ance  continued?  Furuaces  have  been  contrived  which  spread 
he  freth  coal  upon  the  blazing  niatu  of  tirt-  *a  evenly  and  thinly, 
*--;  all  the  hittiniinous  matter  is  converted  into  iMflamm-ihle 
,  the  prfMluctH  of  the  combustion  of  which  alone  escape  into 
he  atmosphere;  bat  all  theAefurnnceii  are  complicated,  and  thus 
iKahle  t4i  gHt  out  of  order;  they  are  expensive,  and  therefore  not 
|of  univerwil  application.  It  in  true,  one  patentee,  Mr.  Chnnter, 
T»ffer«  to  alter  furnaces  of  any  dewcription,  hy  hiK  being  paid  the 
[amount  of  Kaving  in  fuel  for  the  first  four' years;  tutill,  he  has 
[not  met  with  very  much  encouragement. 

What,  then,  ie  to  be  done  to  the  furnace  to  render  it  canahle 
f  con>«ntiiing  il^  own  -imoke?  Shall  I  Piirpri»e  you  when  I  say, 
nthmrf'^  for,  with  few  cxccptlonn,  the  furnaceit  are  capable  of 
doing  »«;  the  exceptions  are,  when  the  grate-bar  surface  in  short 
between  the  door  and  the  bridge,  and  when  the  doors  are  so  ill- 
fitted  or  m  diHproportionately  large  that  much  cold  air  |m«sefi 
•fvr  instead  of  through  it.  Now,  we  will  Kuppose  the  length  of 
the  fire  to  bo  3  ft.  6  in.,  and  this  to  be  in  a  glowing  heat,  with 
little  flame,  and  no  smoke  paiwing  off  from  it,— this  is  the  time 
for  the  furnace  to  be  fed.  The  ueual  pnictice  is  to  throw  tlie 
coal  on  until  it  covers  the  fire;  the  portions  of  coal  in  contact 
wHh  the  fire  become  ignited  and  their  gabies  are  inllained,  hut 
that  coal  which  id  not  in  contact  with  the  tire  'a*  nnt  xulTiriently 
faeatt-d  10  burn  completely,  yet  wi  much  «to,  that  the  most  vola- 
tile of  it^  elements  are  diiven  off,  and  the  fire  being  smothered 
DO  flame  can  ignite  them,  but  they  pass  off  in  dense  black  Mnnke. 
You  will  constantly  have  obaerv'ed  that  ctouils  of  thi;*  volatile 
fuel  will  suddenly  issue  from  the  head  of  a  chinmey-shaft,  and 
that  it  will  continue  to  issue  for  some  time,  graduallv  growing 
ICNS  in  volume,  until  it  disappears;  this  Hudden  apjiearancc  of 
•  r.i-keis  caused  by  feeding  the  fire,  and  its  disappearance  is 
i.i  :i  the  iresh  fuel  becomes  incaades|tent. 
llie  sm«ike,  then,  is  produced  hy  aniothering  the  fire:  do  not 
irmolher  il,  and  the  nuisance  will  not  ari.-e.  The  fire  ithould  be 
fed  thus*.  Vl'ith  a  broad,  hoe-shaped  tool,  rake  back  the  front 
portion  of  the  lire,  and  in  the  i>paic  thus  left  vacant  deposit  the 
frt—h  coal,  in  small  (juantitie*  and  rather  frequentlv,  closing  the 
I  'ioor  dtrei:tly.  The  smoke  that  would  pa«i  off  from  this  new 
:  _i.i  would  have  to  pass  over  the  hut  surfju^e  of  the  old  tire,  and 
Il  would  Ihs  converted  into  llume  before  it  reached  the  bridge, 
and  no  »moke  wuulit  iosue  from  the  chimney.  U'ben  the  fire  ia 
first  lighted  there  i*  no  hot  surface  to  jierform  this  operation, 
and  by  ihu  methfxl  there  would  be  some  smoke  arise  until  the 
furnace  i«  well  in  heat,  but  the  quantitv  would  he  insignificant 
and  its  duration  short.  The  more  highly  bituminous  the  coal 
med,  the  mure  care  would  be  required  in  firing;  with  Welsh 


eoal  there  ifl  no  diSleaUy.  I  hare  crossed  the  Atlantic  in  a 
steamer  consuming  from  «fl  to  'Mi  tons  of  Welsh  coal  daily, 
without  heping  any  smoke.  I  made  the  firemen  feed  their  fire* 
in  the  way  I  have  de«cribed;  I  at  finit  met  with  oppuAitinn  and 
difficulty,  but  the  firemen  soon  found  that  their  wurk  was  less- 
ene<l  intitead  of  iircreased;  and  the  engineers  also  osxisted  me, 
finding  their  steam  kept  np  more  uniformly.  The  aaving  effected 
was  at  least  100  ton«  for  iIil-  voyage  of  twenty  days. 

As  I  have  already  said,  with  few  exceptions  every  furruMje 
may  be  so  used  as  not  to  smoke;  and  1  may  add,  that/cw  may 
not  be  made  to  smoke:  the  care  id  in  instructing  the  fireman 
what  to  do,  and  in  inducing  him  to  do  it.  U'e  usually  succeed 
in  making:  men  do  as  we  desire,  by  rendering  their  duty  and 
their  interest  identical,  .\cling  thus,  a  master  manufacturer  in 
Manchester,  after  trying  without  benefit  several  infallible  pa- 
tenth,  (iucceeded  in  preventint'  smoke  from  his  furnace  by  sim- 
nly  rewarding  the  fireman,  in"  the  shape  of  a  small  addition  to 
Iii^  wages  for  the  additional  attentiim  exacted;  and  there  is  but 
little  doubt,  that  if  martter«  would  allow  llieir  servants  to  parti- 
cipate in  the  profits  arising  from  the  saving  of  fuel,  that  both 
parties  wnnld  be  benefitted  by  the  arrangement,  and  the  nuis- 
ance of  smoke  prevented. 

With  the  saving  of  fuel  the  public  generally  hare  no  direct 
concern,  but  the  nuisance  of  smoke  is  a  very  serious  misi-hief 
both  l»  individuals  and  society:  to  individuals,  by  increasing 
dirt,  by  obscnring  light,  nnd  checking  ventilation  by  rendering 
persons  unwilliug  to  open  their  windows;  eociahly,  by  driving 
out  of  manufacturing  towns  all  who  can  afford  to  live  elsewhere, 
and  M>  depriving  the  society  of  the  town  of  many  of  its  most 
intelligent  and  refineil  members. 

Airaiust  such  n  mischief  the  public  ought  to  be  protected,  and 
tlie  Uw  ought  to  compel  a  diminution  of  the  nuisance  to  the 
smallest  practicable  amount.  What  hardship  would  there  be  in 
rendering  everv  one  liable  to  a  moderate  fine  who  carried  on  his 
huninesa  in  such  a  manner  a«  to  inflict  more  nuisance  on  his 
neighbours  than  was  unavoidable?  What  more  just  mode  of 
adjudtring  this  than  to  assume  that  if  A's  furnace  made  more 
smoke  than  B's,  b<ith  being  uwd  for  a  like  purpose,  A  made 
more  smoke  than  was  necessary:  if  B  dvet  make  less  smoke 
than  A,  surely  A  might  and  outfit  do  so,  and  if  necessary  ought 
to  1»e  m<i'/c  to  do  so.  Let  then  the  authorities  proceed  re>*iilutely 
to  find  in  succession  the  owner  of  the  chinniey  that  eniiUed  the 
greatest  (juantity  of  smoke;  there  would  always  be  a  tror^t  until 
all  were  cured.  Whip  up  the  last  horse  till  all  get  to  ibeir 
proper  speed,  and  very  quickly  there  would  he  little  cause  to 
complain  of  Leeds  as  a  particularly  smoky  town:  and  the  mas- 
ters, if  they  would  confers,  would  acknowledge  that  such  a  law 
would  be  of  great  benefit  to  them. 

Though  must  furnaces  may  be  made,  by  proper  and  careful 
firing,  m»t  to  smoke,  yet  I  would  n..t  be  understood  aa  saytog 
that  with  all  this  may  be  accomplished  with  equal  ease  and  eco- 
nomy; the  great  fault  of  steam-boiler  furnaces,  especially  those 
In  the  coal  districts,  is  that  the  grate-bar  surface  is  too  uniull— 
particularly  too  short— to  admit  of  that  quid  coinhustion  whicli 
is  necoasarv  for  burning  the  fuel  completely  and  obtaining  for 
use  the  greatest  jiossible  amount  of  heat.  It  has  been  suggested 
that  the  most  oflicaciou«  way  of  remedying  that  defect  "oul<l  be 
by  putting  a  duty  upon  coal,  so  as  to  render  economy  of  fuel  n 
niatter  of  as  much  importance  in  Yorksbire  as  il  is  in  Cornwall, 
where  they  cannot  afford  to  allow  thousands  of  lona  of  carbon 
and  carbonic  oxide  to  escape  unburnt.  This  saving  is  no  exag- 
geration. 1  saved  100  tons  of  coal  in  twenty  days,  with  engines 
of  500-horse  power,  by  causing  complete  combustion  of  fuel : 
how  much,  think  you,  might  be  saved  by  doing  the  same  with 
all  the  furnaces  of  Yorkshire  ? 

As  the  efficacy  of  a  tax  on  coals  is  not  likely  to  be  tried,  and 
certainly  will  not  he  recommended  by  me,  1  would  suggest  that 
the  same  good  might  be  accomplished  wilJiout  the  evils,  by 
simply  trying  how  the  greatest  )>ossible  effect  may  be  got  with 
the  lejist  quantity  of  fuel,  and  insisting  then  that  it  shall  be  got. 
The  auKPiint  of  heat  obtained  is  easily  calculated  from  the  quan- 
tity of  water  evajMirated:  toascerlaiu  this  quantity,  nothing  but 
a  simple  water-meter  is  uceded,  and,  in  the  absence  of  a  belter, 
two  hiirrels,  or  other  vejisel*  of  known  capariiy  may  be  got,  from 
which  the  feed  might  l>e  drawn  alternately,  one  to  be  tilling 
whilst  the  other  is  emptying.  Let  such  a  plan  be  «i|opte<l,  and 
smoke  would  quickly  oease,  as  it  would  he  proved  lo  be  a  veiy 
expensive  thing. 

There  lue  so  many  succeMful  methoda,  when  properly  use«I, 
of  avoiding  smoke,  that  it  may  be  invidious  to  mention  any  in 
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imrticuUr.  There  are,  liowever,  two  thnt  may  be  nAnted,  not 
Itccaufio  they  prevent  smoke  mnre  perfectly  than  othern,  but 
bei'Dutte  a  good  mothoil  uf  ft-cdinij:  the  fire  hsth  hfreii  niiiipt(>il. 
which  hnti  bome  attetiilmil  ad  vantages  :  these  ure  Jukes'ti  and 
HtU's.  Mr.  Jtikea  uses  jointed  hara,  whieli  ftirin  a  »ort  of  «iid- 
lesB  chain,  mude  to  pass  uluwly  over  rollers  fixed  before  and 
behind  the  Rre:  thi?^  carries  the  fuel  fp-adually  along,  the  con- 
sumed aahes  falling  over  the  hack  roller  into  the  HRh-i>it.  Mr. 
Hall  employs  hnr»  which,  hy  an  advancing  and  receding  motion, 
alowly  putih  the  fuel  from  a  hopper  in  front  towards  the  luth-nit 
behind.  Before  the  fuel  renche.-t  the  bark  of  the  furnace  it« 
volatile  parts  hive  been  distilleil,  and  these  pasiiinji;'  over  the 
incandescent  carbon  are  burned  an  bright  flame. 

U  \s  clear  that  by  either  of  these  pUnA  it  would  be  ea«y  so  to 
nieaaure  the  speed,  as  to  nass  the  coal  into  the  ash-pit  before  it 
is  consumed,  hut  nfti-r  uli  matter  that  would  produce  Nmoke  in 
a  common  fire  has  been  driven  off.  Such  coke  would  lie  very 
suitable  fur  houitidiold  utte,  and  oufzht  to  be  sold  at  a  low  price, 
aa  the  nianufacturvr  would  tiavo  received  the  full  value  of  the 
gaseous  pnrta.  which  are  wasted  when  coke  is  made  in  an  oven. 

Domestic  fire^  may  however  be  made  to  consume  their  own 
amoke,  and  I  hhuuld  be  glad  to  hear  «if  wnne  member  uf  thin 
Society  trying  it.  'ITie  grate  would  require  to  he  altered.  The 
fuel  must  be  confined  in  a  nige,  with  hnrs  at  the  top  an  well  hh 
at  the  bottom  and  front;  and  this  cage  mut^t  he  hung  upon 
n  centre,  so  that  it  may  he  turned  bottom  up.  A  grate  uf  this 
description  wan  recommended  hv  Dr.  Frniiklin,  and  used  by  him 
succeK-ifully.  The  proce^u  would  he  this:  when  the  Bre  required 
repleot^hing,  turn  the  cage,  open  the  bottom  (which  must  be 
provided  with  hingen  fur  that  purpose),  place  the  new  coalx 
upon  those  already  burning,  cloHe  the  bottom,  and  turn  the 

Srate  or  cngo  down  again;  the  »moke  from  the  new  coal  would 
ave  to  pai»s  through  the  ignited  fuel  above  it,  and  would  be 
eon  su  men. 

The  act  for  the  prevention  in  the  metrupniis  of  smoke  from 
furnaces  used  for  the  purposes  of  manufacturu,  comes  into 
operation  un  the  \»i  of  Jamiiiry;  the  possibility  of  obeying 
thtri  niotft  wise  measure  Mill  then  he  proved.  I  mentioned  that 
smoke  iras  an  enemy  to  cleanliness:  to  this  tniiMm  1  must  add, 
that  it  in  likewise  a  direct  eitemy  to  heiUth,  by  irritating  the 
luiigs  uf  thoMC  who  Inhale  it  constantly.  The  chief  constituents 
of  coal  tiiaoke,  or  «not,  arc  carbon,  sulphate  of  ammonia,  and 
resin.  'J'he  iiiHoluble  carlxm  iiffectH  the  lunga  mech an i chilly, 
and  the  i^ulphntc  of  ammonia  chemically;  hut  it  acts  ^lill  more 
injuriously,  by  deterring  cleanly  housekeepers  from  opening 
their  windows  as  frequently  as  is  neceasary  for  free  change  uf 
air. 

We  will  presume  now  th.it  wehnve  obtained  clean  streets  and 
clear  air;  and  having  dune  away  with  the  enemies  of  rlennli- 
nes«,  let  us  now  consider  the  atlvantnges  to  he  gaiueil  by  tlie 
rich  and  poor  alike,  by  iiffording  to  the  workman  (to  the  repre- 
aenttttives  of  the  sinews  of  Iraile  and  manufacture)  comfortable 
homes.  Our  great  and  goud  Prince  has  set  us  an  example 
which  all  must  be  proud  to  follow;  and  your  Society,  recog- 
nliiiiig  the  promotion  of  aiich  work)*  as  model  lod;;ing-huuse->, 
public  baths  and  wash-houses,  and  jiarks  for  recreation  anil 
exorcise,  shows  a  benevolent  and  wise  spirit,  which,  if  it  meet 
with  it<i  r<.'ward,  will  be  responded  to  by  all  wIld  recognise  a 
poor  hunetit  man  as  part  of  (iod'x  creation.  We  all  know  the 
— I  am  afraid  1  must  say — utjual  condition  of  the  dweUinga  of 
the  working  rhtK-HeN.  The  w(;ll>t»-du  mechanic  striveo,  by  the 
internal  cleanliness  of  his  house,  for  comfort;  but  he  ii;  often 
defeated  by  the  had  arrangement!!  for  drainage,  hy  damp  arising 
from  the  wallit — especially  when  the  suhboU  is  nut  natunUty  dry 
— by  the  iixKufiicient  supply  of  water,  and  by  the  want  of  venti- 
hition;  and  this  last  want  is  e!)pevially  felt  in  the  sleeping- 
rooms  where  often  there  Itt  no  fireplace,  and  the  window  and 
door  nlwayK  clntied.  F^veiy  adult  spoiU  about  ten  cubic  feet  of 
air  each  minute;  tlierefore  the  &loeping-rui>m  Khunld  he  tlie 
first  to  be  v(^ntil:ited,  as  in  the  daytime  the  inmates  may  be 
much  in  the  open  air.  The  well-to-do  mechanic,  then,  has 
difficulties  to  contend  Mith;  hut  what  must  be  said  concerning 
the  habitations  of  the  lower  orders — the  comiUeUlif  ignorant 
and  poorext  classeti — where  several  families  occupy  one  room 
whoae  onhtc  contents  may  not  exuced  tOOO  feet,  and  which  is 
covered  from  floor  to  ceiling  with  antique  dirt,  into  which  light 
is  scantily  admitted,  and  water  never  finds  its  way?  The  eifecte 
of  such  dwelling^i  upon  the  health  and  moral  condition  of  such 
pevple  are  too  well  kno»n;  aud  I  am  gliid  to  escape  from  the 
neceasity  of  detailing  them. 


It  has  been  said  by  some  who  have  been  commiaaioned  t»l 
report  upon  the  condition  of  the  poor,  that  it  is  the  tenant,  an^i 
not  the  tenemont,  that  makes  the  unwhulcaoiiiu  dwelling.  IM 
such  places  exist  not,  they  will  make  them.  PIhcc  them  in  anT 
airy  haliitattun,  they  will  turn  it  into  a  noisome  liovel.  ff  they 
have  drains,  they  will  allow  them  to  become  obstructed;  if  fre«l 
ventilation,  they  will  cloite  it  up;  if  the  clearest  sunshine.  tliej(| 
will  shut  it  out  by  negligence  and  filth.  I  cannot  believe  tbis- 
at  all  eventa,  It  iu  the  exception,  and  not  the  rule;  and  if  auc 
Ite  the  case  at  nil,  does  it  not  arise  from  perfect  ignorance  of  flj 
better  state  of  things.'  for  when,  until  very  lately,  have  aocie^l 
ties  been  found,  having  for  their  object  the  amelioration  ofj 
such  a  clatJH?  Such  societies  are  now  thickly  forming,  and  wfti 
ahall  soon  see  if  such  statements  be  true.  But  granting  that  \\\ 
be  true  in  part,  it  certainly  is  not  true  generally,  btill  Ie«|J 
univerMally.  What,  for  instance,  m\n  he  a  mure  Ktriking  con^  i 
tradiction  of  this  assertion  than  the  efforts  which  evi-ry  onal 
must  have  observed  made,  under  the  moirt  diKcnuragin^i  circura-^J 
stances,  by  the  jiuor  inhabitants  of  the  dirtiest  streets  and 
courts,  to  preserve  the  cleanline<i9  and  tidines-t  of  their  houses? 
Who  has  not  seen  the  poor  man's  wife  scrubbing  away  on  hex 
knees  to  make  her  door-iitvp  clean  in  the  morning,  though  she 
must  know,  from  repented  experience,  that  hut  for  a  short  lime 
can  thiii  re4|iecLahility  of  appearance  be  maintained? — and  whq , 
can  doubt,  when  there  is  this  ^'pursuit  uf  cleanliness  under! 
difficulties."  that  such  persons  would  not  appreciate  and  profltl 
by  the  facilities  they  ought  to  have?  ilut  we  need  not  specu*J 
late  on  the  point:  the  experiment  has  been  tried,  and  ha4  suc^T 
ceeded.  W  hen  people  Anil  it  posHibte  to  keeji  tfieir  houses  in  ■  1 
•itate  of  comfort  they  bad  not  before  experienced,  th^y  make  thftl 
effort.  A  higher  standard  of  feelinz  gets  introduced  amonf  j 
them,  their  late  comlition  becomes  disguitting  and  u  nbearablei^  ] 
and  very  <|uickly  such  a  change  is  apparent  that  it  is  hard  to  I 
believe  that  it  is  the  same  population,  that  were  before  M\ 
debased  and  miserable. 

Concerning  public  thoroughfares,  and  the  sanitary  ends  loey  J 
should  be  made  to  answer.     As  streets  are  originally  formed  i 
passages  of  communication,  it   is  too  common  to  regard  thenJ 
o«  irm-ii  wittf.     This  is  a  great  mistjike:  their  office  a<>  the  princi-rl 
pal  channels  for  fresh  air  is  quite  as  iniportani,  as  it  is  evident  | 
that  if  the  air  in  them  be  not  pure  and  fVci<h,  that  in  the  housea] 
cann<rt  he  ao.      The  greatest  care  should  therefore  be  taken  { 
in  laying-oiit  new  streets,  that   the   new  buildingif  bhuuM  9»\ 
little  n*  poKxible  impede  the  pHs»inge  of  the  air  to  the  centre  of] 
the  town,  as  well  as  tliat  the  new  thoroughfares  (should  bo  as  | 
convenient  nf.  possible  to  the  lar^^est  majority  ui  those  who  wilM 
have  to  use  them.     In  general,  both  thetMi  objects  will  bo  attain-  i 
able  by  the  same  means;  but  not  always,  for  Komelimes  a  taUU 
building  niay  he  so  jiIactMl  as  very  seriously  to  luipede  the  fre»^ 
pHSHHge  of  the  air,  though  it  may  be  unimportant  as  an  impedi- 
ment to  trathc.    On  both  these  accounts,  it  is  incumbent  upon 
the  governing  authority  c»f  a  town  to  obtain  powers  for  regulat- 
ing the  general  atrangcnient  of  future  increments  uf  that  town; 
dtherwise  the  growth  of  suburbs  will  h«  unnecessarily  injurious 
to  the  centre. 

In  considering  thi*  value  of  proposed  new  openings  in  thu 
centre  of  a  town,  tlieir  value  as  ventilators,  att  well  as  facilities 
for  traffic,  must  be  t  iken  into  account;  and  every  oiii)ortunity 
hIiouUL  bti  iiikL-n  advantage  of  fot  removing  impediaients  to 
Loth.  And  let  us  never  forget  that,  important  as  trade  is, 
(leallh  is  still  more  so,  and  drMTvet*  tho  lir^t  consideration. 

In  almost  all  towns,  there  are  numerous  streets  through 
which  it  is  rarely,  if  ever,  necessary  that  a  cart  idtould  pasa,  aa 
they  lead  only  to  the  houses  in  the  streets  themselves.  If  such 
etroets,  instead  of  being  paved,  vertf  _^aj/gett^  and  used  only  for 
foot-passengers,  they  would  be  much  cleaner  and  drier,  and 
much  mure  suitable,  and  safer  play-places  for  the  utimeroua 
children  with  which  such  places  always  ahound.  The  provision 
uf  safe  play-nlaces  ch>Hti  to  their  parents'  dwelling,  would, 
little  as  it  is  thought  uf,  be  amons  the  greatest  ble?-tings  that 
could  be  conferred  upon  youuy  chihiren  especially,  'i'lic  exces- 
sive mortality  among  such  in  a  town  is  rou.'it  htmentahlo,  and 
one  of  its  great  causes  (next  after  foul  air,  ths  great  uausc)  is 
the  want  of  active  bodily  exerci«e;  and  so  long  as  no  play 
place  hut  the  dirty  and  diingcruuH  stj<!i;t  is  provided,  most  town 
chihiren  nuist  be  debarred  from  that  constant  exercise  for 
which  nature  so  evidently  intends  them.  l''roui  what  I  have 
»;iid  concerning  ventilation,  it  will  be  palpable  that  no  courte 
with  closed  entr.inccs  should  he  allowed  to  exist.  From  evi- 
dence, it  appears  that  they  should  be  at  least  1^  feet  wide,  or 
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^  irld«r  if  the  bouiM  urt  lofly;  and  the  ends,  if  required  to  be 
fenced  olf,  shuiild  be  so  liy  m\  open  railing,  which  would  obstruct 
the  pn<un>;c  of  the  air  but  little. 

Vnur  Society  conteiiiplwlfts  the  |tromotionof  improreJ  cottaare 
dwellini;^;    auch   effoits,    I   rejoice  to   mv,  Hre  increii»iiig   fant. 
L3lodt:l  lodtfinff-huiisi^  in  town*,  «nd  rurAi  dwclHiiifN  in  the  aRri- 
IciilturAl   dittricts   ure  becoiniii^    riumeniu^:    both    are   needed. 
tin  towiiH,   new   Mreet«   nre  built^  nev   thoniiiijhfHrefl  ojietied, 
which   itilerwct  rookfries  nrid   nests  of  fever,  which   must  be 
'  removed  that  the  new  lornlity  miiy  be  thriving;  and  wher*  are 
f  the  iahabitant^  of  such  to  tiiid  new  dwelliu^sr     Must  they  fro 
[•till  further  to  crowd  the  Kit  yet  undtKitirhed  cotirtg  and  nlleys? 
[They   must  if  suitable  nbodes  be  nut    provided  for  thero;  and 
l&heyBre  being  provided.     All  that  itrience  and  pmctirat  expc- 
irlence  can  do  to  render  «uch  new  hnbitationa  cheap,  cleanly,  and 
Idumble,  %n  bein;;  done.   Such  erections  were  firvt  taken  up  as  an 
Itxperimcnt;  hence  they   were  culled  model  dwellinf^      Much 
||ierse%'eianceon  the  p»ri  of  improrerit  wai  necfifiury  in  the  first 
Linsitance:   they   were  objected  to  at  first  by  the  very  people  for 
[whom   they   were  desif^oed.     The  bulluw  brick,  the  cleanly  and 
Ivniple  pieces  of  iippiinitus  CIt!^e^li.')l  to  their  entire  success  were 
I'Ibiind  expensive;  not  ho  now  however,  and  such  building  will 
go  on  increiit^in^.     And  why?     BccnuMe  they  nre  found  to  be  a 
■peci<^  of  chanty  wbirii  yields  to  the  f^iver  n  reward  in  /Aw 
Iwurld;  in  utber  wordtt,  tliey  are  found  in  jtny. 
\     One  preat  secret  of  the  flowing  favour  of  impnrrtucnt  pro- 
Ijecte,  for  the  amelioration   of   the  condition  of   the   working 
IcljUiBed,  probably  liet  iu  the  fact  that  thote  projects  are  di»cu- 
l^cred  to  be  seif-siipportinf;-*  and  not  merely  elcomoHynary,  Konie 
l»veu   yieldieur   a   Urtfe   return    by   way   of   interest   on   c:ipltal 
lexpeoded.     Charity  is  a  blessed  tiling;    but  if  the  men  who 
lc»dea\our  to  provide  the  poor  with  better  houses,  and  with 
|jnor«   extended  facilities  for    comfort,  benltb,   and   recreation, 
akc  their  efforts  duccessful  in  a  pecuniary  senne,  they  do  n  far 
,_'««ter  amount  of  ^ood   than  anv  mere  act  of  charity  couM 
eeompUsIi.     They  relieve  them«elvea  from  the  iuvidioiii*  po«i- 
Ition  lit  adminiMtenng  o^tentntiou*  benevolence^  and  at  the  same 
Ktime  )>lacc  the  poor  upon  that  footinir  of  e<{uality  which  i%  most 
lcDu«i«tent  with  miituiil  »elf-respect,  and  perniunent  good  feeling. 
iM'faea  public  bath>4  and  waHb-bou^iei;  are  found  to  pny  their  co»t, 
nnd  to  answer  att  mercantile  ipecuhitions;  when  garden  allot- 
rnentit  are  found  to  be  attainable  witliout  lo^m  to  those  who 
roriginate  and  conduct  tlieni,  and  with   pecuniary  profit  to  those 
|«ho    Cultivate   tiiem;  and   when   it   is  discovcn-d  by  capitaliftta 
that  decent  dwellings  for  the  people,  built  with  a  proper  regard 
hrth   to  amenity    and   utility^  and    with    all   the  applianceti  of 
nodem  Kiencc  and  discovery,  CAn  be  cini«triictvd  fo  an  to  pay 
[■  very  f;«tr  per  ceutage  on  the  sums  invested  in  them,  a  practiciu 
I  victory  hat  been  gained,  of  a  higher  amount  of  benefit  than 
letiuM    accrue   from   ^ny   actfl   of    pure   philanthropy,    however 
^•xlenaivc.     This  in  our   present  position;  and   the  abolition  of 
ihe  window-tax.  which  formerly  prevented  the  outlay  of  muney 
Dpon  blocks  of  buildings  for  the  working  olasiiea,  may  be  ex- 
pected, in  due  lime,  to  lead  to  a  large  increan>  in  the  number  of 
tuch  edificei  in  all  our  great  town*.     But  while  rejoicing  nt  this 
pronpect,  we  would   a*tk   whether   nothing  iii  to  be  done  for  the 
rurml  dt»trii-ts.'       The    agricultural   labuurerii  of   Kngliind  lie 
under  pecnlinr  fliiindvanta|{(M  in  this  respect.     Too  often,  by  the 
operiittou  of  the   law  of  t>ettlnment,  the  ownerit  of  the  ^oil,  to 
rid  themiu?lv«>i)  uf  the  support  of  pnupcrc,  demolish  cottage*  and 
hut*,  and  force  the  lnbourer«  to  reside  beyond  the  houndarieti  of 
their  doninins  or  their  puritih;  in  Home  instances,  an  far  as  fnim 
t  to  fl  miles  from  the  scene  of  their  daily  toil.     No  new  hofnes 
are  provided  for  the»e  people,  who  often  cluttter  too  thickly  for 
health  or  decency  in  buildings  already  overcrowded,  or  betake 
theniNelved  to  the  neareiit  town,  to   be  a  burden  upon  the  shop- 
keepcni,  and  to  congregate  in  miasmatic  and  pestilent  placeti, 
where  the  cholera  i«  their  viaitant,  and  typhus  their  constant 
companion. 

I  fenr  I  have  detained  my  hcarer<i  too  long,  and  I  have  not 
found  it  iu  my  power  to  treat  the  subjects  of  tny  lecture  in  so 
interestinir  a  niunner  as  I  should  have  desired.  3ly  t^tudies  are 
matter?  of  fact,  hard  and  dry;  and  I  have  not  learned  those 
flowers  of  speech  which  go  so  far  to  bind  the  attention  uf  an 
audience,  and  take  so  much  from  the  irksomeness  of  t)ie  ta«>k  of 
ltal«nitig.  That  you  have  lent  mc  your  ears  ao  patiently,  I  beg 
tD  thank  you,  and  conclude  with  wishing  the  ^rJety  for  the 
Promvlion    of    Improvement  in   thi*  town   all  the  puccew   it 


METROPOLITAN    WATER   SUPPLY. 

RiCPOBT  to  llie  General  Bnnrtt  f\f  lleaJik,  by  Edward  Chesv,  Kbii. 
C.K.,  OH /*«  Work*  0/ ttie  Water  Companies /vr  Supplying  the 
Metrapatiji  with  Witter. 

Uv  Loaos  AND  GiHTLiUBM — In  oonformity  with  your  inilnictioni. 
I  hive  vtailed  the  cttabUtliment*  of  the  keveril  waterwork  companici  t^t 
the  nielropolii,  and  cuniiDed  their  moilo  of  lupply.  the  eslent  of  their 
reservoir*  and  Hlt^r  bed*,  the  power  of  iheir  eagioei,  pumpa,  &c.  The 
river  Thamet  afTonla  water  sD[ipIy  to  five  of  the  coispamea,  and  the 
bigheat  poiot  from  which  it  will  be  uken  is  at  Thatnu  Dillon.  The 
quantity  of  water  flowing  in  the  river  at  Long  Diiton  on  the  16th  Ootn. 
her  IS47,  wsi  very  accuralirljr  ohterved  by  Sir.  Jamea  Simpaon,  who  baa 
afforded  me  the  following  information.  Tha  length  of  the  tivcr  over 
which  the  velocitjr  wat  lakea  was  3.10  feet;  the  kveraga  icclional  area  of 
the  river  1 120  iiiperficiai  feel ;  the  hydraulic  mean  depth  i  ft.  *  in. ;  tho 
mean  velocity  calrulnled  from  fall,  and  ibe  hydraulic  mean  depih,  lO'SH 
inoh«fl  per  accond;  >urface  velocity  froia  the  average  of  30  experimenta 
with  doala,  U'24  incltet  per  a^cond;  mean  velocity  10-97  incbct.  or 
■01  feet  per  tecood  :  1 120  x -91 -1019  cubic  feet  per  second.  Tha 
volume  of  water,  therefore,  passing  down  ll<e  Thamei  at  Ditton  in  a  dry 
•nmnict  acaaon  would  amount  in  the  24  bciura  to  1019  x  HC.40E)  seconds 
—  MH.Otl.fiOO  cubic  feet,  upwards  of  .^30,000,000  gallooi  daily.  And 
auppoiing  the  water  at  ttU  time  these  tnals  were  made  lo  be  a«  the 
Wttertnen  alalnJ,  Itrnti  than  had  been  known  for  40  years,  the  average 
innaal  quantity  (latting  cannot  be  ealimitr.d  at  lest  than  1*^3.1^0.000,000 
of  gailoni  annually.  From  the  atatemeul  given  in  by  the  aef  eral  water 
cotnpaaiei,  the  fullowhig  is  pumped  from  the  Tbainea  annually  : — 

Oaliooa. 
Grand    Junctlos    Waterwoiks  .  .     1,2H9, 184,930 

Soutbwark  and  VauxhaU  .  .  .     2.195,0011.^70 

Uuit>elh 1,123,200.000 

WutMlddleaet  ....    1,210.921>.31S 

Chelsea  .  .  1 ,43S,45K.000 


Total  io  the  yeai  .     7.2C2,7;H,bl2 

Auaming  the  five  companies  annually  pump  from  the  Thames  tbo  above 
quantity,  and  I93,4:>O.OUO.OOO  of  galloaa  to  be  tb*t  whicli  annually 
fluwa  past  Tbamet  Uiltou,  it  appears  Ibtt  nearly  1  twenty' flfih  part  it 
required  by  the  companiea  for  distributioa  tlirougbout  their  tifo  aeveril 
districts  of  tbc  m«tri>polii. 

If  we  add  tbc  a'love  qua&titv  of  .  .     7,2C2,778.r>12 

ThalafTordca  l<y  kU  New  River  .  .     2,109,3;j9,3l  1 

But  Undon  from  the  Lea       .  .  .    3,222.;53,87e 

Uaoip«te«d   (probably)  .  .  .       100,000,000 

12,004,K7I,;99 
And  tuppoilng  the  whole  taken  from  the  Thiniet  at  that  point,  then 
more  than  a  flheeiilh  of  the  wbole  volume  would  be  required. 

Thb  Cband  Junction  WATsawoaa^  have  their  chief  ptimping 
etta^)liahmenl  a  little  atKiva  Kaw-bridge.  on  the  north  aide  of  Ibe  nvec 
ThamM. 

Engine  Pow^r. — The  engines  are  ail  in  number  at  the  Brentford  works: 
The  Grand  J'lrictionecigiDe        .  .  ■     31)0. horse  power. 

Muudtlay's  engine  ....     130  „ 

„     ,.  .  ..,  .,  r  East  Cornuh  eogine         .     130  ., 

Uonlton  and  Watlj^^^j,^^         *.  .     130 

North  Filter  engloa        .  .  .  .      40  ,, 

South  ditto        .  .  .  .  .       40  „ 

Anulbcr  engine  at    Ptddingtoa  •  ,70  ,. 

There  are  seven  Cornish  boiler*,  33  ft.  3in.  long*  G  ft  6In.  dianietAr 
inside,  with  an  internal  tube  i  feet  in  diameter,  which  are  applicable  to 
the  working  of  the  whole  or  in  part :  3170  tons  of  coal  were  consumed 
here  last  year.  The  300-horsc  engine  makes  7)  to  11  stroket  per  minute ; 
hut  It  was  wufking.when  I  saw  it,  8  ilrokes  per  minute,  each  stroke  lifting 
380  gallons  of  water.  The  130-horie  engine  railci  from  11  to  It  sirokei 
per  minute,  and  givea  160  gallons  to  a  stroke,  or  1630  in  a  minute.  The 
40-bone  eoftines  give  6  strokes  a  mtDOle,  and  produce  520  galloaa  a 
minute.  The  two  engines  of  IJO-horse  power  made  by  Boulloa  and 
Watt,  are  eapfthle  uf  lining  190  gallons  each  per  stroke,  after  allowance 
for  waste.  The  tO-horie.  which  is  upon  the  Cornish  principle,  and 
called  the  Filter  engine,  will  lift  &'iO  gslloni  per  stroke,  and  mslce  11  or 
12  in  a  minute.  The  chimney  ii  circular  on  Iho  plan,  3  ft.  6  Iu.  Internal 
diameter  it  the  top,  and  7  feel  at  the  bottom ;  It  Is  131  feet  iu  height 
from  the  aurface  of  the  pavement  of  the  eogine-bousCt  and  143  ft.  ^ln. 
above  Trinity  high-water  mark.  There  are  three  air-veisels,  one  of 
#lnch  is  attacbtiil  to  Mnwlsliy's  ongine  ;  it  is  5  fret  in  di^nietcr.  14  feet 
abnve  the  relieving  pipe  of  the  pu nip,  and  usually  contains  from  10  to 
12  fe^t  of  comjiressed  air  when  the  engine  is  at  work.  The  air-vetsel 
attached  lo  llouttno  and  Walt's  engine  is  i  feet  in  dianiplcr,  13  fl,  Cm. 
aho»c  tbc  delivery  pipe  of  iho  pump,  and  usually  eonttini  from  H  lo 
10  feel  of  compressed  air  wbea  the  engines  are  working.  The  other  air* 
vessel   is  attached  lo  the  Grand   JuQCtiaa  engine;  it  is  .1  ft.  2 in,  in 
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diameter.  1-1  ft.  d  in.  ihnvt  the  ilativery  pi|i«  of  the  pomp,  nnd  uuiiltjr 
mnt  jIiis  frorn  S  to  10  fee*  nf  <Minprft>c<i  sir  when  tlift  rn«ine  i*  wnrl(in(t. 
Tlie  wbolo  of  thr.ie  u'lr-tettr.la  an  tiipiilirtl  nitti  lir  liy  niRnm  of  ttaill 
pumps  atltcliPil  to  anil  wiuked  )it  the  diir^rent  engine).  Ttte  itBiid-pipH 
i)  at  iho  top  21 H  feet  ahotp  Trln'iljr  hi|tli-water  mark;  it  has  a  riitern  or 
retenroir  at  the  sniiti)!!  1 1  fret  deep  and  4  ft.  6  in.  diameter.  The  lirger 
middle  or  aicendiog  pipe  ii  6  Jeet  ditmrter  at  the  bottom  and  3  fee*  at 
the  lop;  li  ■■  mnde  of  cail'iron.'  After  the  water  hit  rrached  the  mtern 
ai  llic  «ummt(,  it  dricendi  tiy  four  other  catt.imn  pipri),  eai^h  13  incbei 
in  diameter,  the  area  nf  the  aicpo'ling  enlunin  hein){  faur  timet  ai  mueh 
M  the  whole  nf  thme  by  which  the  water  dewfndr.  The  whole  of  the 
water  i*  pumped  np  to  the  ciitern  at  the  lUfumit  of  the  pipe,  deioend*. 
and  then  patwf  off  br  an  iron  main  30  inche*  ia  diameter  to  PtiliDd- 
ttreet.  Oxford.itrret,  a  diftanre  nf  lix  mi)e«. 

Supfity. — 'YhB  water  \%  taken  from  the  Tbamn.  on  (he  Surref  tide  nf 
the  river.  360  yard* a'»ft»o  Kew-hiidfte;  after  pnislnic  tbrougl*  an  irno  pipe 
laid  down  In  the  bed  nf  the  river,  it  ii  reeeifed  into  a  well  lined  with 
hri<-k.  8  fei-t  diameter  and  about  'i2  feet  in  deplh  t  from  ihenre  it  ia 
pumped  into  a  drpoiiiiiiit  reKrrnir  of  rather  an  jtrcfcultr  form,  the  area 
nf  which,  a>  near  at  eoiiM  be  nlitained.  ii  130,491  luperficial  feet  at  ths 
■urface,  and  the  depth  about  10  ft.  C  in  ,  the  hanhf  being  If)  feet  above 
the  IcTcI  of  Trinily  hjfth-waler  mark.  The  filter-bed  adjoining  ii  -173  feet 
hr  1-16  feet,  and  conlatni  an  area  of  70,07H  tiipernclal  fert.  The  total 
depth,  from  the  top  of  itte  bank  ti  the  lop  of  the  land,  is  8  ft  9  In.  The 
water  patted  into  Ihit  varlet  in  depth  ai  it  it  Tequired,  the  depth  bcin^  at 
timet  onlv  3  feel,  at  utliers  7  feet,  abnve  the  surface  nf  the  inml.  Bnlh 
the  retervuir  and  IJItcrbed  bare  been  partly  tiink  below  the  natural  level 
of  the  soil,  and  the  emhankmentt  fnrmed  of  the  earth  removed.  The 
iniides  of  the  ilopei  are  poddled  with  elav.  and  a  lining  of  concrete,  a« 
well  ai  a  brick  pavement,  hare  been  introduced,  and  cover  the  whole  of 
the  portion  which  rpceise  the  water.  The  filter-bed  ti  conipo»«d  of 
liArcI  and  tand  laid  allerratcly  t»  the  entire  depth  of  4  feet,  varying  in 
cosricfliti  ai  it  atrendt,  the  top  heinf  a  layer  1  (t.  6  in.  in  dejith  of  firm 
tand.  The  fllter-brd  ii  frequently  cleaned  out  by  remaving  a  few  inehea 
of  the  fine  sand,  which  ii  put  into  two  n-oriden  frame*,  each  holding 
about  two  cubit!  yardi.  Theic  busea  or  frame*  have  an  iruii-platc, 
6  inchei  above  the  wooden  bottom,  Mhioli  ia  perfuraled  with  amall  bolea 
five  Id  a  *qiiaie  inch,  or  about  t\m  cigblh  of  an  inch  in  diameter.  Water 
ia  forced  into  thn  space  between  the  wooden  and  iron  hottoni,  when  all 
the  nattee  held  in  the  land  !•  watbed  to  the  aurface  and  removed  by 
hand.  In  twroty  mintttet  or  half  an  hour,  the  whole  ii  hO  tboiougtily 
cleanted  that  it  ii  lit  to  he  attain  plnced  in  the  Alter-bcd.  A  culvert  uf 
brick,  3  feet  in  width  and  2jt.  6  in.  in  depth,  pafiet  olT  the  naler  fiom 
the  6lter  to  tbe  ptimpiDg-wrll.  The  r'Miroir  at  Paddington,  which 
ift  about  HO  feet  abo«e  the  level  of  Trinity  hifh>water  maik,  i»  linoJ  with 
brick,  and  the  bottom  coated  with  giavet;  it  will  hold  :i,40U,DOO  galloni. 
At  Campilen.hill  ia  aiinlher  limiUr  re»efvoir,  the  coiilenti  of  which  are 
S.OOO.OUtI  gallunt :  the  two  latter  ain  used  for  ilores  only.  The  pipei 
fbrdtttrihuiion,  all  of  iron,  ore  diti  led  Into  irunk-matnt,  hraitch-maini.and 
aide-aerTicRi.  The  liiit  vary  in  ihdr  inlenial  diaaieicr  from  30  iochei  to 
2(  inchei;  the  second  from  12  inchet  to  &  inchn,  and  the  latter,  or  aidc- 
aeivicea,  from  6  inchca  to  3  inehea.  The  enjinea  employrd  to  pniiTp  the 
water  for  diktribalion  are  the  four  (irat  ennmnrated.  and  the  three  that 
were  at  work  may  thai  have  their  power  autnued  up:—' 

Sir*KH  per  oilimte,  CkltoDS 

tirUng  II^  (rrU  per  miiKili*. 

The  SOO-horse  engine       S     3fl0  gallou  per  atruko,  or  3040 

IM  „  /^°  "  "tl50  „  1650 

&340 
Then  R340  galloDix  1440  minolca-'9,129,C0n,  or  9,000,000  of  galloni 
ia  24  honra,  wonld  be  the  qu-iniily  tbat  could  \te  lilted ;  but  It  doca  not 
appear  neeetiary,  to. produce  tlie  Ri'*nthly  lupply,  which  may  he  taken  at 
the  very  utranat  at  l.'O.OUO.OUO.  that  the  engines  ahould  work  luoro 
than  half  their  time ;  and  it  ia  generally  itaied,  that  thii  com  patty  hai 
double  the  engine  power  it  employi.  l,2H9,l({|,!f30  naltona  of  water  are 
Mlltially  rtiised  abntit  230  feet  in  bright )  ur,  |il  lUlh.  to  the  gallou,  we 
may  lay  12.Hg|,K4<J,3nnih.  ia  ralied  to  thai  level;  and  cnimiU'rin^  the 
tlntement  of  1  lb.  of  coal  at  lulBcient  to  raiie  one  million  poundi  qf 
water  one  fmt  high,  «e  rrqiitre  here  a  aulicieDt  c|iiaiiliiy  lo  lift 
2,?0J.12J,3GO.t}0OlU.  lo  that  height,  w«  miKht  to  aituinc  that 
2.9C5.12Jlh.of  mal  «iotdd  fa«  the  annual  coiiium|>li'>r.  which  ia  equiva. 
lent  to  about  1 323  tona  only,  [tut  the  actsal  quantity  of  coala  coutuuird 
to  do  that  work  has  been  31/0  toot  for  ihn  year.  The  difference 
pmbably  may  be  accounted  for  from  the  pumpiDRt  front  the  re-<ervcir  to 
Ibe  filter,  which  it  a  frequent  operation]  22^3/.  ii.  ]1</.  hai  been 
the  average  cost  of  tite  c«&l>,  or  2350  gallons  are  raiied  230  feet  hi(;h 
fur  onO  pennyworth  of  coal.  1  liav  had  no  meant  of  accurately  niea« 
anring  the  nuBiher  of  yar<l«  uf  mains,  tiut,  from  the  information  given, 
belieie  that  there  are  10,06(1  yanis  of  iron  main,  varying  from  30  inehea 
to  24  indiea,  internal  dtnmetet  ]  2ti,06&|  yards  nf  hrancb.main,  varying 
Irom  12  to  6  inches,  internal  diitiueter;  and  98.882)  yard*  of  slde- 
tervice.  varying  from  0mcheito3  incbet.  internal  diameter.  Tbe  highest 
aerricc  afforded  by  tbe  coiopany  ia  l&O  feet  above  higb-watcr  mark,  and 


the  lowst  aboQi  12  feet  The  average  enrreut  expanses  annaalty  apptv 
to  he  fur  the  last  seven  years  12.53  7f.  7#.  td..  and  iIm!  quantity  of  wilsr 
railed  and  aotipUcd  Inat  year,  l,2K9.lK4.g30  nllont,  which  nivea  1000 
gallons  for  2)^.  nea'ly.  As  far  as  my  observalioiis  have  extended,  I  baf« 
no  reason  to  iloubt  the  accuracy  of  the  evidence  nhicb  bat  been  glveq 
upon  the  quality  of  the  water,  or  the  stateioeDtt  with  regard  to  revenu 
or  ■npf^y. 

Tbb  SotrrHWAnn  amii  Vauxhall  CoMrANv  take  tlinir  water  bjr 
a  galvaitised  iroo-pipe  \  feet  in  diameter,  which  is  laid  in  the  full  carreat 
of  the  river,  near  (he  Red  llouM,  Uatterseai  a  iluice  Icta  the  water  ta 
the  pumps. 

Engiat  Potper.'-lhttt  are  at  the  worki  on  the  Surrey  aide  of  the 
rivf  r  four  steam-en giitea : 

No.  t   has   a  eylinder   64  inehea  in  diameter,  a  ttmka  of   10  ft.  A  In,; 
pumps.  3'.!  inches  io  diametor,  a  stroke  of   10  feet :   Consiab. 

No.  2  hat  a  cyliitder  Ct  inches  ;  stroke  11  ft.  K  in. ;    pumpi,  33^  incUea 
diameter,  with  a  lO-ft.  C  in.  tlrolie  :  Cornish. 

No.  3   has  a  cylinrler   31    inehea  diameter,   with    a   C-fi.  Sin.  itfoltc  ; 
pump,  21)  inches  diameter,  with  n  3  fl.  ?{  in.  stroke. 

No.  4  has  com^tiied  cylinders  nf  24  and  40  jitchea  diamelFT,  with  an 
8-feet  atrake  ;  pump,  CO  inches  diameter,  K  feet  stroke. 
The  power  of  the  foor  engines  is  that  of  355  horses.  After  the  water 
nf  the  Thames  is  admitted  into  the  first  reservoir,  it  then  passea  lolo  a 
depositing  reservoir  I  it  is  ttien  paued  into  the  two  ftlierine  reservoirti 
friin)  whence  a  4-frct  iron  rolvert  lead*  it  to  tbe  poin)»«  of  the  engine- 
hi'Use,  from  whence  tt  it  forced  into  tbe  mains  for  di>>tri*)o(inn  by  two  of 
the  eog-n«>t— viz.,  ono  of  ^0  horse  power,  and  ono  of  13(l-hurte  power, 
working  ovor  tha  weitern  stand>pi)w  through  a  20>infb  main  ;  the  other 
enime  of  l4&>horte  power,  works  over  the  eastern  stand  pipe,  ibrongh  a 
27'lneh  main  ;  th<!  fi»urth  eagioe  lifts  the  water  from  the  river  into  ibtt 
reMivoir ;  it  is  of  30-ltar»e  power.  Tbere  are  eight  Coruiib  bailerBf 
lahieh  an  an  average  burn  daily,  17,920  lb.  of  cniil,  or  annually* 
fi.JlO.HQOI'i.;  four  of  the  hollers  are  2K  fe«t  long,  and  3  ft.  6  in.  in  dia- 
meter ;  and  four.  32  feet  long,  anil  Gfi.  6in.  diameter.  Dicre  are  six 
stand-pipe*  of  ciiit-irun,  which  arc  185  feet  ab<jvc  Trinity  bigh-walei 
■naik.  Ttiere  is  one  risitiS'pi(»e,  30  inches  in  dinmeter  ;  one  falliog-pipe, 
30  inches  in  diaiiietcn  one  riting-ptpe,  18  inches  in  diaiueler;  one  rising- 
pipe.  1  feet  in  diameter  i  two  falling- pi pei,  2  feet  io  diameter  each  t 
these  communicate  with  tlie  27-ioch  and  20-iuch  iron-mains  laid  for  dU* 
tribution.  The  quantity  of  water  pumped  ov4t  these  stand-pipes  iit 
18J0,  was  2.19^,OOC.370  galloiis ;  or  2l,950,0C3,700  Ih.  weiglit  lifted 
1H5  feel  by  0,54i),HOO  Ui.  of  cosl.  Su^iposing  one  pound  of  cai\  can  riiiaa 
one  million  poumli  one  foot  tit  height,  we  rectuiro  1B5  lb.  to  lift  the  sane 
quantity  185  feet  high;  or  to  lift  the  21.950.000,000  Ih.,  4.050.7501b. 
of  coal  only,  instead  of  6.510.800  ]h.  The  two  de|>4>it)ng  retervoin, 
when  fillttd.  have  a  depth  of  17  fart,  and  their  surUce  is  then  13  ft.  6  in. 
alKive  high-water  mark  ;  they  will  eoolain  2I,0<H),0U()  ga  Inns  of  water^ 
and  require  to  be  filled  oiae  or  ten  times  donng  each  month.  Tbe 
two  (liter-beds  have  An  area  of  120.000  ia|ieifi<.'ial  feel,  and  contain 
21,000,000  galluiib  when  filled.  Taking  the  average  current  annoat 
espentet  at  ll.OOOJ.  per  aniiam,  and  the  quantity  of  water  at 
2,I95,00G,370  gallnni  pumped  in  the  year,  it  is  not  lj<f.  for  a  thoutaitil 
gallons.  The  engine  power  and  luatni  of  this  company  are  capable  of 
giving  a  much  larger  supply  uf  natrr  than  ti  at  preaent  demanded,  and 
their  works  at  Bauertca  are  ad  nirably  arranged. 

Tun  Lambeth  Watbhworks  at  present  draw  their  sopply  from  tlitt 
TtiBinei,  near  Uuogerford-bridge,  where  tbe  pieteol  works  arc  estab- 
litlied:  the  water  i«  pumped  to  brick  reaervoiis  at  Brixton  and  Street- 
liambill.  The  reservoirs  at  Brixton  are  built  of  brick,  on  a  clay  foua- 
dation;  their  area  it  ab>iiit  three  acres,  and  they  are  calculated  to  contain, 
when  full,  I2,150,I>0U  gallons.  There  is  alio  annlhcr  reservoir  nf  an  aore 
and  a  quarter,  capable  nf  hiilding  3.750,000  gallons,  on  the  otber  side  of 
tbe  Briston-road.  Ttte  water  is  filtered  through  sand  and  gravel,  whlcb 
is  frequently  taken  out,  and  cleaneil  upon  floors  of  paved  brick,  Uid 
dowu  near  the  fillers.    There  arc  live  tlcam-enginei  altogethrr  employed  i 

t»aRiOt«r  StroIi«  iitrolies  Uelthtof 

of  In  per  Scrvue  aMVo 

Cylinder*.  Feel.  Utnute.  Trtn.  u.w. 

One    of      120BP.       6I|  ....      8       14     140 

90       ..      iH  ....     8t^  ....      12     ....     140 
12       ..      20*  ....     8       ....      22     ....     100 

Brixton         20       ..      Ifij^..,.      3    '....      3S     200 

Strcatham    10       ..      U     ....     2f     38     ....    350 

The  reiervoiri  on  Ilrixton-bil!  are  110  feet  aliove  the  level  of  Trinity 
hig)t. water  mark  ;  that  at  Sireaibam,  185  feet  above  tho  tame  datura. 
After  the  water  hai  been  pumped  into  the  firat,  the  20-harsfl  eagiDO 
pump*  it  into  the  reservoir  on  the  opposite  side  of  tbe  road,  where  tba 
10-harse  engine  lifts  it  to  the  Rtteatliam  reservoir:  1.12,1.200,000  gal- 
lons of  water  were  puotiieid  up  during  the  last  year.  The  average  anantl 
expenses  are  16.87'/.  Kit.  5d.,  and  after  deducting  interest  un  borrowed 
miiney,  2883/.  15r.  Br/.,  tlie  cost  fur  every  Ibuusand  gallunt  appeara  to  be 
abuut  3d.  I  And  no  reaiou  ntiateve r  to  doubt  any  portions  of  llje  evidence 
gireo  in. 


Tbm  Wsrr  MiDDtsftsx  Watkrwokei  derire  tbeir  wkt^r  from  the 
Thkioei.  which  U  received  in  two  reterTuirt.  in  irea  tbout  iixUkq  «cr«i. 
Here  the  water  remuDi  until  it  become*  cleir,  \>y  depoiiting  whit  it  held 
in  it  taechanicaJly.  Froio  the  lowf  it  reiervnir,  there  ii  k  36-iDch  Iron 
pipe  \Mii  coder  the  bed  of  the  Thimea  to  the  welLi  of  the  pamping 
uginea  at  the  con)p«n]r'i  wotkt  il  HanimerBnilh. 

Safine  Potter. — The  foltowinK  ire  the  dinientiom  and  powfn  of  the 
aginea,  when  working  full  speed.  22  hours  out  of  24  houn,  to  allow  two 
hsare  to  each  engine  for  rcpain  : 
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2.530.440 

Tout  .     .  245  6^55,800 

or  2,319,867.000  galloni  per  antmm.  From  Hainmertinlth,  the  water  ii 
pntopcd  into  a  reaervoir  at  Ken>iiigton,  which  ia  111  feet  above  the  level 
of  bigb-water  mark;  this  ii  lined  with  hhcki  it*  contents  are  3.4&&,000 
pUoDs.  Another  reserroir  lined  with  hrick  at  Barrow-hill,  th«  contents 
of  which  are  4,752,000  gallons.  The  highest  serrice  is  207  ft.  6  in.  above 
the  level  nf  Trinitv  high-water  mark.  Taking  the  trarage  carreot  ex- 
penses at  1  l,096i.  6#.  per  annum,  each  thousand  giltou  aipplied  coils 
between  I  \d.  and  l^d.  There  is  ample  land  for  the  construction  of 
other  reservoir*  or  for  filtering-bedi,  and  tbe  compiof  bas  power  to 
deliver  a  iDocb  larger  luppl;  if  retiuired. 

Thb  Cbsuka  WATBEwoBKa  dcrivc  tbeir  vrater  from  the  Thames,  hj 
u  irao  main  laid  across  tbe  bed  of  the  river,  near  tbe  Red.hoose,  BattM- 
tea.  The  water  i«  rrcpived  into  filtering  reservoirs,  being  pumped  into 
them  at  a  particular  lime  of  tbe  tide,  when  tbe  river  is  most  rkar.  Tbeie 
Mveral  filters  are  irregular  In  their  form ;  their  area  together  majr  be 
eatimatcd  st  90,000  superficial  feet;  they  are  built  with  great  care,  and 
on  a  subitroctinn  of  brick  is  Isid  several  courses  of  coarse  gravel,  shells, 
«Bi1  sand,  of  8  feet  in  thickness,  through  which  the  water  is  passed  pre- 
TioiiB  to  being  pumped  up  for  delivery.  Every  precaution  is  taken  to 
dsBBse  tbe  larfaca  of  the  water  in  these  filters  ;  at  each  angle  is  a  small 
■pertarr.  through  which  a  current  nay  be  indnced,  whichever  the  way  of 
tbe  wind ;  the  icuru  iccumolaied  can  be  drawn  off,  and  pasutd  tbroagb 
sewers  coostructed  to  receive  it. 

EmQimji  Pnuvr. — Prom  the  fllten  the  water  passes  to  the  pumpa  for 
dialribatioD,  and  at  present  there  are  five  eagioes  for  the  purpnse,  viz. : 

Lrnslh 
Strsks. 

e^ft. 

8 

6 
8 
4 

The  two  last  pQoip  op  the  river  vrater  into  the  fliten,  the  three  first  pump 
for  disulbutioo.  1438,458,000  gsltons  were  sopplied  by  this  cocapatij 
during  the  lait  year,  and  the  average  animal  current  eipeiiie*  i*  about 
19,245i.  13s.  7d.;  then  each  thotiiand  galloni  of  water  sent  out  costs 
abovt  3|^.  These  wnrk*  are  inaintained  in  admirable  order,  and  there  is 
abundant  power  and  means  to  farniih  a  mach  larger  quantity  of  water, 
ibould  it  be  required. 

Tbi  New  Bivkb  WarKKiromES   Toooive  their  supply  from  several 
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Chadwell  SpfiDg,  which  affords 
River  Lea  .  .  . 

Amwell  Knd  well 
Amwell  Hill  well 
Cbeabant  well  . 
Tottecibam  Coari'toad  well 


Cubic  feat  ptT  ulnnta. 
.  300 
.  1340 
.  196 
.  283 
90 
.       70 

2441 


2441  cubic  f««t  of  water  is  ibe  quantity  capable  of  being  afforded  during 
tbe  samiDcr  season, 

Bmgimt  Powtr. — At  the  Amwell-ead  well  there  is  an  engine  which 
works  two  17-incb  pumps,  with  a  6  ft.  3  in.  stroke,  10  strokes  a  minute, 
wiiieh  lilt  30  feet  at  a  stroke.  At  the  Amwell  hill  well  are  two  20-inch 
pampf ,  with  a  G  ft.  3  in.  stroke,  making  10  strokes  a  minute,  and  50  feet 
lift.  At  the  L'besUunt  well  is  on4  12-inch  pump,  with  a  6  feet  stroke, 
making  lOj  strokes  per  minute,  105  feet  Itft  in  two  hftighli.  At  the 
TotteDham-courtroad  well  is  one  14-iTich  pump,  with  a  G  feet  stroke, 
making  II  stroke*  per  minute,  203  to  204  feel  lift  in  two  heipbti.  There 
•ft,  in  addition  to  tbe  above,  engines  for  the  distribution  of  the  water  at 
Stoke  Kflwinglon.  and  at  the  New  River  Head.  Tbe  total  amount  of 
eagine  power  altogether  may  be  estimated  at  720  horses,  one-half  of 
which  only  1*  in  use  in  tbe  summer  months,  and  probably  about  ooe.lbird 
is  tbe  winter  months  t  2000  tone  of  coal  are  iDoaaUy  couaumed. 


HatTT'oin. — The  reienoire  tiled  by  this  company,  tad  tbeir  respective 
areas,  are  as  follows: 


Cheshnnt— 
No.  I  .  . 
No.  2.     . 


11 
7 


m.  r. 
0  0 
2    0 


Stoke  Newington —  a.  r.  p. 
No.  1  ...  22  2  Q 
No.2    .     .     .     20     0     0 


18     2     0  42     2     0 

At  the  New  River  Head  is  another  reserreir,  with  an  area  of  5  acre* ;  and 
at  Tottenham -court- road  another,  built  with  brick  sides,  about  200  feet  in 
diameter.  The  quantity  of  water  delivered  ii  5634.000,000  gallons  an- 
eually.  The  average  annual  eipenditure  ia  aboot  45,HtHA,  or  about  2d. 
for  every  thousand  gallon*  delivered.  The  river  expenses  appear  to  be 
a  very  considerable  item,  and  tbe  maintenance  of  the  bank*,  hrtdges.  Ste. 
incur  annually  much  expense,  which  the  other  water  companies,  drawing 
their  supply  from  the  Thames,  are  not  su'ijected  to.  There  is  power  in 
engine* ;  and  a  quaatity  of  water  far  beyond  tbe  present  distfibntion 
could  be  afforded  by  this  company.  Their  work*  are  admirable  in  ar> 
rangement,  and  executed  with  the  grealeat  skill ;  but  notwithstanding, 
the  cost  of  tbe  water  to  the  public  aeenu  higher  than  that  which  ii 
afforded  by  the  other  companies. 

Tbi  Bait  Loniwn  WATKawoiKi,  at  Old  Ford,  draw  their  supply  of 
water  from  tbe  River  Lea.  There  are  six  reservoirs  and  a  canal,  contain* 
iog  altogether  35.000.000  gallons;  they  arf  generally  lined  with  Kt^ntish 
rag  or  line  gravel,  and  the  whole  maiataioed  in  the  most  admirable  order. 
The  water  is  cleansed  by  deporatioo,  or  being  suffisied  to  remain  long 
enough  to  deposit  all  impurities  held  in  suspension.  The  water  which  is 
taken  into  the  reservoir  near  Ijea-bridge  is  distiibaied  by  tbe  waler- 
wheela  at  that  station  :  the  quantity  may  be  about  12  per  cent  of  the 
whole.  The  waterworks  stream  affords  about  1  per  cent,  of  the  water 
supplied,  and  a  water-wheel  js  employed  for  its  diilrihution :  87  per  cent, 
of  the  water  supplied  ii  diilributed  by  tbe  engine*  at  the  works  al  Uld 
Ford;  and  tbe  following  are  the  dimensions  and  power,  wlieo  worktog  at 
full  speed  for  21  hours  round : — 
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The  quantity  of  water  which  coold  he  raised  for  tbe  supply  of  tbe  dis< 
trict,  if  all  the  engine-power  was  tu  constant  u*e,  would  amount  to 
5,757,955.990  galloni ;  whilst  tbe  actual  quantity  for  the  last  year  was 
only  3,222,753,876.  or  about  one-third  only.  The  average  annual  ex- 
penditure seems  to  amount  lo  17,379'.  1  )#■  6<f..  which  does  not  much 
exceed  one  penny  for  tbe  cost  of  1000  gallons.  These  works  are  most 
admira^ily  srranged,  snd  poiieaa  power  far  greater  than  is  at  present 
empluyed.  Every  precaution  is  taken  to  distnhule  Ibe  water  clear  that 
can  be  adopted,  where  tilter-heris  are  not  constructed  :  the  reservoirs  are 
extensive,  and  tbe  water  i*  suffered  to  remain  a  lufficient  tiow  to  be 
freed  from  all  impurities  which  are  held  in  it  mechanically. 

Tsii  Haufstiad  WATKRwoBits  rewive  their  supply  of  water  from 
tbe  lurfsce  diainsge  of  Hempstead,  and  from  two  artesian  wella  :  there 
are  several  reservoirs  at  Highgale  and  Hempstead,  whose  areas  united 
comprise  about  35  acres  ;  but  no  estimate  can  he  formed  of  their  con- 
tents wilhoDt  making  accurate  meaeurementi :  the  water  ii  not  filtered. 
but  delivered  after  it  has  beeu  subject  to  deputation.  At  the  Highgate 
woiks  is  a  high-pressure  non-condcniirig  engine  of  12'horse  power;  at 
the  Kenlish-town  well  is  a  GO-horse  Curnisti  ungine,  which  has  a  44*inch 
cylinder,  with  a  10-feet  stroke:  234  tons  of  coal  were  used  under  tbe 
boilers  during  tbe  last  year. 

From  what  I  have  observed  of  tbe  expenditure  of  these  several  water 
companies  in  the  construclinn  of  engines  and  eogine.bonses,  for  pumping 
and  for  the  distribotion  of  the  water,  vast  economy  would  have  (>eeo  the 
consequence  if  one  general  system  bad  been  laid  down  originally,  which 
would  have  permitted  of  one  management ;  one  central  system  of  worka 
would  not  have  required  so  much  aa  half  the  engine-power  now  em- 
ployed, and,  conaequeatty,  the  necessary  buildings  aad  engines  would 
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Mt  biTC  coit  more  tbiD  ooe-titlf  tbe  originil  ontiij',  b<«ides  the  Bdvsti' 
Ug*  gained  of  hiving  the  eatire  worlti  within  one  boundiry  wtll.  In 
ihe  laTiug  down  of  the  nuns  lUn,  there  would  have  been  the  greitett 
wlTaaiige  if  their  diamelen  coutd  hire  Iteen  proportioned  to  their  ibto- 
lule  duty,  and  made  to  perform  their  diilributioo  more  after  the  natural 
arterial  ijilem:  the  trook-mains,  which  rary  in  lize  from  30  inchei  to 
24  iochei;  the  b ranch •m aim,  frntn  12  incbei  to  6  inchca ;  and  the  aide- 
Krvices,  from  6  inchea  to  'i  iiicbei  internal  diameter  might,  hj  having 
their  proportioni  of  length  giTCD  them,  hare  been  laid  down  wilb  a  very 
contiderable  aaving  of  tbe  origioal  outlaj. 

The  amount  of  engiae-power  employed  by  the  leveral  compaoiea  ia  aa 
followB  ;— 

Horaaa.  GaDoiM. 

Grand  Junction  .    640  to  raiae  1.28'J,1»4.930 

Southwark  and  Vaiuball  .  355  „  2,10J,li06,3;o 
Lambeth  .         .         .252         „         1,123,200,000 

West  Middteasx  .  .  245  „  1,216.929^12 
Chelaea  ....  320  ^  1,438.4&H,000 
New  Kiver        .  .720        „        2,109.330.311 

Eait  London  .        .     &68         „         3^22,753.K7G 

Bampalead        ...      72     aboat       100,000,000 

Total         .  3372  12,fi94,a71.;99 

Bat  tbe  total    quaotity    of   wat«r  delirered   bad  beea  eitimated    at 

16,7-18,440,362  ^allona,  lome  of  which  t«  not  pumped.  Then,  froin 
what  baa  Umii  alrcadj-  atated  with  regard  to  enginiM  of  Ihe  Eaat  I^ndon 
Walerwork*.  it  wouM  appear  that  if  engines  of  .'jOS-horw  power  could 
raiae  9,757.955,990  galloni,  and  engines  of  U2horse  power  could  raise 
2.439.488,99H  gallooa,  engines  of  710  could  raiae  12,197,444,91)^ 
gallona ;  then  Ihe  engiiie-power  poaseued  by  tbe  different  companie* 
ia  more  than  four-and-a-half  times  that  which  it  required  to  perform  Ihe 
works  demanded  of  them.  At  all  the  engine-houaea  tbe  hoileri  arc 
covered  with  cinden,  aahea,  or  aome  other  non-cunducting  material,  (he 
pipca  jackctted  with  felt  of  several  thicknesses,  and  it  is  reported,  that 
aiDce  theie  precautiocs  have  been  adopted,  a  saving  of  12^  to  25  per 
cent,  of  fuel  bai  been  the  conictiuence. 

Tbe  length  and  weight  of  iron-main  einplojed  for  the  diitrihution  of 
water  cannot  bs  correctly  estimated  from  the  data  afforded  by  the  differ, 
ent  companies ;  but  we  may  suppose  the  followiag  number  of  yards  to  bs 
not  far  from  the  truth : — 

200,000  yards  of  trunk-main,  varying  from  30  to  21  iaehei  inler- 

oal  diameter  say,  average  2G  ioche). 
400|000  yards  branch  dillo,  varying  from   12  to  C  incbes  internal 
diameter  say,  average  8  ioches. 
1,200,000  yarda  side-service,  varying  from  6  ioches  to  3  loobM 
internal  diameter  aay,  average  4  inohea. 

1,800,000  yards,  or  upwards  of  1000  mile*. 
The  reservoira  and  filter-beds  requisite  to  purify  all  tbe  water  distri- 
buted would  occupy  an  area  only  of  not  more  than  70  acres  of  land. 
We  reqoire  daily  40,000,000  gallons  of  water,  and  therefore  It  abould 
bave  depoaitinii;  reservoirs  to  contain  double  that  amount,  and  niler-beds 
to  bold  the  same  quantity.  Seventy  acres  of  rcaervoir  ami:  riUcr-bed, 
with  a  depth  of  10  feet  water,  would  contain  100,000,000  galloui,  or 
tbereaboDta. 

GflJIom. 

Tlie  Grand  Junction  have  capacity  iti  their  reaer> 

voir*  and  altera  for 17.900.000 

Souttawark  and  VauKball     .         .         *         .         .    42.000,000 

Lambeth  15,9O0.U0O 

West    Middlewx 3&.00O,U00 

Chelaea 

New    Rirer 

East  London 35,000,000 

Hampttead 

Tbe  capital  expended  by  tbe  several  companies:— 

£  I.  d. 

Grand      Junction &22,295  4  9 

Sootbwark  and  Vaoxball     ....     435,217  0  0 

Lambeth 307,352  »  1 

Weat     Middlesex G84,560  C  1 

Chelsea 455.712  0  0 

New  River 1,421,717  0  0 

East  London 745,7(^1  0  0 

Hampatead 81,231  0  0 

•  -^_^^____^_ 

je4,653,895  1H   11 
The  intereat  of  which  at  5  per  cent,  would  be,  per  aonum,  232.ti9  U.  I5t. ; 
and  if  we  take  the  quantity  of  water  which  is  annually  disltibuled  at 

'~~  ^5       a.   4, 

•  JCfnt  Water  Ccnpaay'a  Capital  .       302,104  11    6 

4.6&S,ttf»  IH  It 

^4^8,000  i:i    ft 
lauraat  al  frra  per  cent.  Wt^W. 


17,000.000.000  gallons,  we  shall  find  that  every  1000  galloni  mutba 
charged  3|<f.  to  cover  the  interest  of  the  capital  expended. 

I  have  carefully  read  over  the  CTideuce  given  in  by  the  agents  aod 
ofGcera  of  the  several  companies,  and  believe  tbe  whole  to  be  correct  aa 
stated  :  ttie  hooka  of  entry  are  well  kept,  and  it  would  be  practicable  to 
obtain  from  them  the  hourly  working  of  tbe  engines,  aod  quantity  oC 
water  distributed  for  the  tame  period  if  it  ia  required.  Defore  conclud- 
ing, I  must  apologiie  for  out  rendering  tbe  report  upon  su  impoitant  and 
interesting  a  subject  complete;  being  liiuiled  in  lime.il  haa  not  been 
possible  to  collect  all  the  information  required  to  do  so,  and  which  the 
several  companies  will  afford  most  willingly,  should  it  be  the  vrish  of 
your  Honourable  Board  that  the  inquiry  abould  be  conlinued. 

Edwabd  Cbest,  C.E. 
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of  Page's-wnllt,  Bermondsey,  engineers,  for  improf:vtncnta  in 
packing  sUiffir>g-b<yxe4  and  ptttwut, — Patent  tinted  July  3,   IS51. 

Claim. — CombiniD^  nietal  with  flexible  and  elastic  materials 
for  packing  Htuffinif-boxes  and  pistons. 

For  pucking  stuffing  boxes,  sneecs  of  wire  cloth  (the  inventors 
prefer  three)  are  laid  on  two  or  more  sheets  of  ciinvas,  then  on 
n  ahe«t  of  vulcanised  india-rubber;  then  nn  twu  or  tnore  sheets 
of  canvas;  and  finally^  on  another  sheet  of  nire  cloth  or  metal. 
The«e  are  formed  into  a  ring,  and  joined  together  »t  the  side 
or  edge.  7'he  india-rubber  being  expanded,  when  put  in  ita 
^Uoe,  contracts,  which  preserves  a  tight  joint,  and  preventtt  the 
escape  of  steam  or  water  through  the  stuffing-box.  When  the 
ri:igs  are  placed  on  each  utlier,  care  must  be  taken  that  tbe  joints 
are  not  [tluced  above  each  other. 

For  packing  pitftons,  sheet  metal,  perforated  with  holes,  ia 
u-teii,  which  the  inventors  prefer  to  wire  cloth.  The  s«me 
fayiittem  of  laying  the  couts  \%  adopted  iit  this  case.  The  india- 
rubber  is  compressed,  and  expanding,  causes  the  packing  to  be 
in  close  contiift  with  the  interior  of  the  rylinder.  'J'he  joint 
enables  the  ring  to  be  plitccd  aroMnd  the  piston  without  removing 
ttje  cro»»-hend. 

The  canvas  or  other  woven  fabric  or  fibre  is  prepared  by 
saturating  it  in  a  solution  of  sixteen  pnrts  of  grease  or  fat,  to 
which  is  added  throe  parts  of  Mack-k-ud,  two  cf  sulphur,  and 
one  of  alum;  but  the  inventors  do  not  make  any  claim  for 
this. 

Thomas,  Gabl  of  Dt;MH»xAi.D,  Admiral  of  her  Majuty'a 
Navy,  late  of  ChesterfiehUsLieet,  Middlnnex,  for  impraremcnU 
in  the  conetriiction  and  manufaclure  qf  tetvem,  drains^  iratervagt^ 
pipfJi,  nfxfrroim,  and  receptudcs  Jor  liquids  or  s<^id4,  and /or  th* 
innking  of  coiumiig^  pillarf,  capital*,  pedetttals^  twjwt,  and  other 
uneful  and  omamentat  ohjectt^  /rom  a  Kub*tanc€  tierw  hrrtUt/ore 
emfUoifed/or  turh  pur/KWM.— Patent  dated  July  32,  1S51. 

The  invention  conaists  in  the  employment  of  tbe  Bitumea 
Petrolium,  or  natural  pitch  of  Trinidud  anil  the  British  North 
American  Colonies,  a  substance  not  hert'tufure  used  fur  the 
ahove-raentioned  purnoses.  HTien  it  is  required  that  the  article 
or  construction  sliuuiu  be  firm  and  strong,  it  is  recommended 
that  tlie  indurated  bitumen  should  be  ut^ed;  when  it  is  re(|uired 
th.it  they  should  he  flexible^  the  bitumen  of  the  Pitch  Lake  of 
Trinidad  should  be  un^d;  and  when  great  elasticity  is  required, 
the  bitumen  may  be  mixed  with  uaturiU  bitumen  or  naphtha. 

Fur  the  construction  of  sewers  or  reservoirs,  loose  gravel 
should  he  thrown  on  to  the  surface,  previuunly  formed  of  the 
required  shape;  un  this,  bitumen  and  gravel  in  u  fused  state  is 
poured.  A  core  is  placed  along  the  intended  sower,  so  that  the 
bitiimen  may  nut  be  too  thick,  and  may  have  an  even  surface; 
in  the  some  way  foundations,  under  or  nUnve  water,  can  be 
formed.  The  bitumen  is  poured  into  the  water,  whiuh  causes 
it  to  set;  but  it  still  retains  sufficient  lieat  to  allow  of  the 
further  quantity  thrown  in  to  unite  Mitli  it.  It  is  proposed  to 
form  pipes  by  casting  them  in  a  mould;  the  several  lengths  of 
piping  may  be  united  by  heating~the  ends  and  prebi^ing  the  two 
portions  together.  Phites  or  sheets  of  bitumen  are  formed  by 
puuring  it  out  and  passing  heated  ndlers  over  it,  care  being 
taken  that  the  bitumen  iloes  not  stick  to  them :  these  sheets 
are  available  for  forming  floorx;  in  this  case  one  inch  is  the  best 
thickness;  and  for  lining  cisterns,  the  walls  of  damp  rooms, 
and  other  purposes,  in  this  case  half-an-inch  is  the  best  thickness. 
The  sheets  can  be  formed  into  pipes  by  bending  them,  when  hot, 
round  a  core,  and  uniting  the  edges  by  heat.  The  bitumen  forms 
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an  excellent  coveriDgr  for  the  wires  of  electric  telegmpbs.  The 
wire  can  be  drawn  througli  the  bitumen  when  warm;  or  when 
more  than  one  wire  is  used,  a  hemi>en  rone  is  placed  in  the 
centre,  uround  which  the  bitumen  is  pourco;  it  is  then  passed 
tbruu^h  a  die  harinjET  prnjertiuns,  which  caufte  indentu  to  be 
formefl  un  the  exlertur  of  the  bitumen.  In  thoHe  receptacles 
the  wireK  are  placed,  and  around  theae  and  the  already  formed 
body  of  bitumen  a  furtbLT  c«>aling  ii  furmed,  thuN  perfectly 
ilitulatin(r  thcni.  Various  artirJeti  can  be  formed  by  ciuiting. 
LhUv,  the  indurated  bitumen  can  be  used  with  ^eat  advantai^e 
in  fomiini;  water-courses,  by  which  the  means  niDuutain  etrearas 
which  exist  in  many  portions  of  tho  colonies  can  be  rendered 
available,  instead  of  running  to  waste. 

Thok*"!  S.INDEE8  Bai.r,  of  Cauldon-plsce,  Stafford,  manufac- 
turer, for  certain  imjir<iventeut»  in  the  mtihoti  ^f  treating^  orna- 
lamlfftjr,  and  pretfrving  builtiingt  and  edificetf  wkieh  said  trnprove- 
lUfitfiT  are  also  appUcablf:  to  other  similar  purpotai, — Patent  dated 
July  17,  1831.     [Reported  in  the  Mechttnic^'  Magazine] 

Claitux. — I.  The  facing  of  buildings  and  edifices  externally 
with  plain  hollow,  corrugated  or  indented  casings,  tiles,  or 
ilabi,  termed  by  the  patentee,  **  weatherproof  ceraniic  ciisings," 
such  casings  being  either  self-vitrifying  bodies,  or  veneered, 
coloured,  ornamented,  vitri6ed,  and  glazed  as  described. 

2.  Tlie  ornamenting  and  preserving  the  interior  of  buildings 
and  edifices  by  means  of  such  casings  adapted  and  applied 
thereto. 

3.  The  cosing  of  the  exterior  and  interior  of  buildings  and 
edifices  with  various  kinds  uf  bricks,  blocks,  &c.  termed  by  the 
patentee  "  glazed  veneered  bricks,"  such  bricks  being  eithei" 
»elf-vitrifying  bodies  or  veneered,  coloured,  ornamented,  and 
^azed  as  de'^cribed. 

4.  The  m-'iniifnctiire  of  blocks,  oDrnicea,  and  other  architec- 
tural subjects,  either  in  self-vitrifying  bodies,  nr  veneered  with 
coloured  iurfaces  huint  in,  or  un  the  tiody,  and  vitrified,  orna> 
mented,  and  L'lazed,  In  order  to  he  made  weatherproof;  and  the 
application  of  the  same  to  fonn  chronio-encnustic  architectural 
works,  in  contradistinction  tu  the  ordinary  porous  terracotta, 
paint,  &c. 

5.  The  coating  of  bricks,  tiles,  blocks,  nlabu,  or  casings  for 
buildings,  either  before  or  after  liriiig.  with  a  sufH>rit)r  surface 
applied  thereto  as  *'  slip,"  "  dust,"  or  *  layer,"  termed  in  every 
rariely.  ''veneer,"  and  coloured,  vitrified,  and  glajted;  and 
also  the  reneeiing  with  other  substances,  as  stone,  glass,  and 
vitrified  Hurfaces,  such  articles  in  a  fired  state,  and  the  appli- 
cation thereof  to  the  ornamenting  and  pret>ervin^  of  buildings. 

6.  The  manufacturing  of  tiles,  quarries,  slabs,  or  blocks, 
boUow,  for  (Inoni  or  pnvvments,  and  the  ornamenting  of  floors 
and  pavements  thereby. 

7.  Certain  methods  uf  treating  and  ornamenting  solid  tiles, 
quarries,  slabs,  bricks,  or  blocks  fur  floors  or  pavements,  te»- 
sen*,  &c.  and  of  imitating  tessclated  or  mosaic  work. 

H.  The  manufacturing  and  veneering  siinnltanoously  bricks, 
liles,  and  all  such  articles  formed  of  plastic  nmterials.  as  are,  or 
may  be  employed  for  building  purposes  by  means  of  suitable 
appairBtus. 

0.  A  method  of  perfecting  or  finishing  hollow  bricks,  tiles,  or 
blocka^ 

10.  The  applicMion  of  glass  and  other  diaphtmnus  tiles  or 
•labs,  treated  and  urniimented  in  manner  described  fur  the  con- 
struction of  flooring  or  pavetDcnts. 

11.  Certain  modes  of  treating  building  stones  or  blocks,  by 
ritri^ing  or  veneering  and  vitrifying  thesurfucc^  thereof,  or  by 
chipping  uul  portions  iti  the  surface  of  the  stone,  and  filling  in 
the  cliippcd  out  portions  with  slip,  and  then  glancing  and  vitri- 
^ug  the  same. 

John  Holubs,  of  Birmingham,  machinist,  for  imprt'VfmimtM  in 
marhinery^r  cutting  and  ttampiug  metali. — Patent  dated  June 
84,  1851.' 

The  inventiun  consists,  6rst,  in  an  arrangement  of  machinery 
fiir  putH'hing  buttons,  evicts,  rings,  nails,  steel  pens,  and  other 
articles,  from  sht'L'ts  of  metal.  The  metal  sheets  are  wound 
nmnd  a  roller;  iliese  pass  over  n  breast  roller,  and  under  a 
plate.  .At  this  point  it  is  seized  by  a  pair  of  metal  jaws,  which 
hold  the  sheet  and  drnw  it  forwiird.  The>e  juws  receive  the 
motion  to  perform  this  from  a  cum,  worked  by  an  eccentric  in 
the  main  shaft  of  the  machine.  This  main  ^haft  also  causes  the 
punchers  to  move  up  and  down.    They  pass  through  the  plate 


abore  mentioned,  and  the  metal  blanks  fall  down  into  a  receptacle 
provided  for  them.  The  object  of  the  plate  is  to  prevent  the 
sheets  rising  or  being  disturbed  after  oach  motion  of  the 
punchers.  The  principal  claim  is  for  tho  method  of  drawing 
the  sheets  throutih. 

The  second  part  of  tbe  invention  relates  to  an  improved 
Ar  press,  for  III unu factoring  buttons,  eytets,  embossed  dieca, 
&c.  Tbe  framework,  screw,  and  Jever  are  of  tlie  same  con- 
Htrurlion  us  usual.  Tu  the  •4('rew  is  attached  a  hollow 
puncher,  which  the  inventor  claims.  Tu  this  is  attached  a  die, 
which  fits  on  to  a  fixed  die  underneath.  The  centre  part 
of  the  moveable  die  is  fixed,  but  the  outer  portion  is  moveable; 
the  centre  portion  forms  the  holes  and  centre  of  the  button, 
the  exterior  the  rim  of  the  button.  In  the  centre  of  the 
hollow  puncher  is  affixed  a  Mpring,  which  forces  out  the  finished 
button  from  the  die,  and  renders  it  self-clearing.  There  are 
several  claims  fur  certain  machinerj'  to  effect  this;  also  a  claim 
for  tbe  die.  ^Vhen  buttons  &c.  harder  than  brass,  are  manu- 
factured, they  are  submitted  to  two  processes;  the  first  forms 
the  button  roughly,  the  second  finishes  it. 

CaAKLRS  Pavnk,  of  Wandswortb-road,  for  imftrftvetmntt  in 
drying  animal  and  rrgftabie  substance*,  and  in  heating  and  cooiinif 
/i^hW*.— Patent  dated  July  .1,  IMK 

Claintt. — 1.  Improvements  in  drj-ing  animal  and  vegetable 
substances;   'i.  Improvements  in  heating  and  cooling  liquids. 

The  substance  to  be  dried  is  jdaccd  in  a  chamber  which  ha»an 
exhauster  attached;  the  chamber  is  air-tight,  witU  tbe  exception 
of  certain  opentn^s  to  lulmit  tho  heated  air;  the  more  numerous 
these  openings  the  better,  in  order  that  the  air  may  be  divided, 
and  the  temperature  in  nil  parts  be  equal.  Chloride  of  lime  or 
quicklime  is  placed  at  the  bottom,  to  dry  the  air.  as  it  is  im- 
portant that  an  e<|ual  temperature  wbould  be  maintained.  For 
the  purpose  of  drying  many  substances,  ii  smaller  chamber  is 
attacheil  by  tubes  to  the  one  above  described.  This  haii  attached 
to  it  tubes  providefl  with  thnit tie- valves,  to  which  a  thermo- 
metric  apparatus  is  attached.  As  the  temperature  increaaes  or 
diminishes,  so  this  apparatus  acts  on  the  valves,  and  allows,  in 
the  one  ease,  dry  air  from  the  atmosphere  tu  pnss  into  the 
mixing  chamber,  and  heated  air  from  n  furnace  in  the  other 
cane,  whereby  an  even  temperature  is  couHtantly  maintained. 

'J'iie  improvements  in  he.itingund  cooling  liquids  consist  in 
emplopng  apparatus  for  exhausting,  in  combinationwith  suitable 
means' for  producing  current^  of  hi'ated  or  cold  air,  tiecording 
as  the  liquiili*  are  to  be  heated  or  r^wded.  By  this  mean*  the 
liquids  are  fteated  or  cooled  much  quicker.  The  ini*entor  does 
not  claim  tbe  use  of  the  exhausting  or  thermumetric  appfmitus 
separately. 


RBVIBTXrS 

The  Order*  and  their  JEttheiic  PrittripleJi.  Bv  \V.  H.  Lkeds, 
Vm.  Second  Edition,  with  considerable  Additions.  London: 
J.  Weale.    1W«. 

Mb.  Lkkds'  name  cannot  fail  to  recommend  whatever  it  is 
atuc4ied  to,  for  althuugJi  every  one  may  not  agree  with  him  In 
his  doctrines — nn  the  contrary,  some  may  have  reason  to  depre- 
cate them — all  must  acknowledge,  tu  themselves  at  least,  that 
his  opinions  are  eminently  deserving  of  attention;  and  tliat 
ho«-Koever  some  of  them  may  be  disliked,  it  "ould  be  no  easy 
matter  to  gainsay  them  fairly,  or  by  solid  argument.  ^I'ith 
regard  to  tbe  present  treatise  on  the  "Orders'*  it  was  so  favour- 
ably spoken  of  on  its  appearance,  and  itfs  character  is  now  so  well 
cslahlished,  that  a  notice  of  it  would  be  almost  superfinous, 
were  not  this  new  edition  greatly  enlarged.  Besides  the  notes — 
one  or  two  of  them,  by  the  bye.  rather  pungent  ones— and  other 
fresh  matter,  we  now  find  an  .\opendii,  cnnUining  some 
detached  pieces  of  criticism,  which,  although  certainly  horn 
d'a-uvres.  are  so  interesting,  and  pregnant  with  instructive 
remarks,  that  moat  of  those  who  have  tbe  first  editiini  will,  we 
fancy,  cladly  possess  themselves  of  the  new  one  also,  more 
especially  as"  there  is  nu  increase  in  price,  notwithstanding  the 
great  increase  in  quantity.  M-'ilh  respw^t  to  4|ualily,  the  Appen- 
dix contains  a  eood  deal  of  shrewd  and  stirring  ^Uiff.  The 
first  p:tper  in  it",  entitled  "Buskin's  Doctrine  concerning  the 
Orders*,"  will  no  doubt  greatlv  scandalise  those  who  have  cried 
up  that  gentleman  as  an  oracle;  and  some  of  whom  have  even 
gone  so  far  as  to  talk  of  the  inmience  of  any  one's  presuming 
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to  question  the  floaodness  of  the  priociples  so  donnBtically 
ickusted  upon  by  htm.  '\l''hat^  then,  will  be  tnought  of  Mr.  Leeds, 
who,  whatever  uthem  may  be,  )«how8  hinisclf  to  be  neither  awed 
by  Mr.  Raskin'^  imputed  Ability  a»  a  critic,  nor  at  all  charmed 
by  his  eloquence  as  a  writer?  Moat  probably  they  will  «»y  just 
nothing,  but  leave  Mr.  RuHkin  to  tifipht  lit»  own  battle,  ehould 
he  think  fit  to  do  n>,  with  an  adversary  who  1b  quite  a  match 
for  him.  (,)n  the  other  hand,  Hiime,  and  not  a  few  cither,  will 
not  be  at  all  Horrv  that  he  haw  met  with  hia  match,  and  that  he 
has  here  received  well-merited  castifrntion  for  hia  reckless  and 
virulent  abuse  of  the  Ionic  Order  and  of  the  Keoalasaace  style — 
in  fact,  of  mudorn  architecture  altogether. 

The  next  paper,  which  discusses  *■'  The  Possibility  of  a  New 
Order,"  shown  very  clearly  the  mistakes  and  miHConceptiona 
which  have  hitherto  unavoidably  led  to  failure  in  all  attempts  tu 
produce  an  entirely  frettU  order.  From  what  is  there  said,  it  is 
evident  that  Mr.  Leeds  itt  anything  but  a  bigotted  and  blindly 
Buperstitioua  admirer  of  Classical  architecture.  }Ie  advocat<» 
for  the  "Orders" — and  not  for  them  alone — that  depe©  of 
freedom  and  unfettered  artistic  treatment  which  would  first  call 
for  and  exhibit  individual  talent.  WhereoN,  acctirdiug  to  the 
prevent  system  of  Etereotype  forms  and  details,  there  is  com- 
paratively little  difference  Wtween  one  man'K  Greek  or  <inthio, 
or  whatever  else  the  Htyle  may  happen  to  be,  and  another's — 
between  the  masters  and  the  pupiht.  We  ret  correctness,  but 
it  is  the  currectnesH  of  plodding  routine.     He  says  truly — 

"At  any  rate,  it  we  have  ictually  itudied  the  CUnictl  Orders  to  tnj 
ptirpoie,  ind  fanitliari«ed  ourtelvn  with  the  ^ito  of  the  sntique  geoe- 
rally,  we  oaght  to  be  able  now  to  infuie  lometbiRg  of  the  tptril  ind 
leapersment  oribit  tlyle  into  our  own  conceptions.  The  ponibility  of 
doiBf  to  is  indf;rd  hardly  to  he  que«(inned.  when  we  find  thst  sculptors, 
SBdevea  srchitecti,  csri  produce  oriftlnil  idess  lu  correct  Clsincst  tiit« 
for  viHs,  caadclibr*,  snd  tiniilar  pfoductioiti  of  arttitic  deiign,  for  which 
DO  positive  ind  pcdsntic  rules  hsvc  been  Isid  dowa — luks  which,  though 
thrv  setTc  10  boUler  up  mediocrity,  and  help  mechanics!  dnlnesi  to  pass 
itself  off  for  art,  operate  as  a  clog  upon  genuine  talent." 

After  quoting  the  above,  we  need  hardly  say  that  Mr.  I^etls 
is  for  from  orthodox;  still,  for  our  own  part,  we  sincerely  witih 
that  his  heret^'  may  prove  contagious:  nor  ia  it  at  nil  impro- 
bable that  it  will  spread,  it  bein^  communicated  to  the  public 
in  the  form — far  more  popular  than  dif^nified^f  an  exceeningly 
cheap  elementary  treatise,  several  thousandd  of  which,  we 
understand,  have  been  already  sidd. 

The  Glossarial  Index  is  a  feature  as  admirable  as  it  is  original 
and  peculiar,  and  of  itself  alone  would  afford  evidence,  were  it 
elsewhere  wanting,  nut  only  of  mure  than  ordinary  intelligence 
of,  but  also  a  most  earnciit  reli»h  for,  the  subject.  After  all, 
however,  well  satisfied  as  we  are  fur  the  present,  satisfied  we 
shall  not  be  for  the  future  unless  Mr.  Leeds  takes  up  his  pea 
again,  and  gives  a  compauion  treatise  on  tliat  general  modern 
style  of  European  architecture  which  is  derived  from  and 
founded  upon  the  CLutucal  Orders. 

JiyHrnulir.  and  other  Tables,  vith  renuirks  on  the  Tidea,  Tide  Tables^ 

i<fC.,    and   the  prineifint    Fhnwmvna    of  British   Tidal  Rivrrs. 

Second  Edition.     By   Natuakiel  BKaanMuKt:,  M.  Inst.  C.B. 

London:  Walerlow  and  Sons.    1852. 

It  may  be  remembered  that  Mr.  Beardmore  produced  some 
hydraulic  tableu  which  we  recommended  a^  very  valuable;  and 
we  stated  at  the  time  that  we  thought  ho  could  produce  consi- 
derable additional  information,  which  is  proven  by  the  work 
now  before  us.  We  are  glad  to  see  that  this  hnitbeen  done,  and 
a  mass  of  useful  materials  brought  together,  which  will  be 
found  moKt  acceptable  to  every  branch  of  the  profession  as  well 
att  to  the  hydraulic  engineer.  The  addiliunui  matter  includes 
the  whole  ttubject  of  sluices,  weirs,  velocities,  drains,  circular 
and  egg-ehaped  culverts,  pipes  under  pres^ture,  the  friction  of 
bends,  water-power,  steam-puwer,  flood  discharges,  flyw  from 
Urge  districts,  wells,  value  of  water  by  meter,  rainfall  of 
England,  (suspension  bridges,  cast-iron  beams,  mountain  baro- 
meter, marine  surveying,  tidal  phent^mena,  dimensions  of  docks, 
brdxaulic  ram,  and  hydraulic  probleniK,  with  copious  tables  of 
tides.  What  will  be  none  the  less  acceptable  are  the  several 
pktea,  including  tide  charts  of  the  Irish  Channel,  English 
Channel,  co-tidal  lines  of  the  world,  the  rivers  .Mersey,  Severn, 
Tyne,  and  Nene. 

The  work  is  very  closely  printed,  and  is  put  in  a  Tery  compen- 
dious form. 


Key  to  Tate't  Exercises  on  MeeKanies  and  Natural  Philosophy, 

By  TfloMAs   Tatb,  F.R.A.S.       London:    Longman,  Brown, 

Green,  and  Longmans.     ISoS. 

We  were  happy  to  notice  Mr.  Tate's  Exercises,  and  we  now 
announce  the  publication  of  the  Key  to  those  'Exercises  on 
Mechanics  and  Natural  Philosophy.  In  this  will  be  found 
many  practical  problems,  carefully  worked  out,  and  which  will'i 
be  found  useful,  not  only  to  the  student,  but  the  prufesHional. 
man. 

As  an  example  of  Mr.  Tate's  useful  work,  we  give  a  few  of 
his  exercises: — 

"/iTx,  12.— ^rhat  must  be  the  traction  of  a  horse  to  draw  a 
load  of  ?  tons  up  a  hill  having  a  rise  of  |  in  100,  the  ouefficieot 
of  friction  being  ,'5? 

Suppose  the  load  to  be  moved  over  100  feet. 

Kesistance  friction  in  lbs.  =  ,V  of  2  x  2240  =  22*  lb. 

Work  due  to  friction  ::=  22*  X  100  =  22400. 

„  gravity  =  2  X  «240  X  i  =  S240. 

.-.  Total  work  to  be  done  by  the  horse  =  22400  +  3240  = 
24640. 

But  we  have  also, 

Work  of  horse  =  traction  X  100. 

.-.  Traction  X  100  =  94640;    .*,  TracUon  =  ~-^  =  246*4  lb. 

Ex.  13.— A  horse  can  just  draw  n  load  of  I  ton  up  a  hill 
(having  a  small  inclination),  while  he  can  draw  a  load  of  1^  tons 
down  the  hill:  it  Is  required  to  find  the  rise  of  the  bill  for  every 
100  feet,  when  the  coefficient  of  friction  is  A- 

Suppose  the  hilt  to  be  100  feet  long,  and  let  x  =  the  no.  ft. 
rise  of  the  hill  in  100  ft. 

Resistance  friction  up  the  hill  =  j^  of  2240  lb.  =  112  lb. 

„         friction  down  the  hill  =  ^  of   1^  X  '«*0  lb.  = 
1«8  lb. 

Work  due  to  gravity  up  the  hill  =r  2240  X  j. 
„        „         friction  „  =  112  X  100. 

,*.  Total  work  to  be  done  by  the  horse  up  the  hill  = 
2240  X  x  -i-  112  X   100. 

Work  due  to  gravity  down  the  hill  =  U  X  S3I0  X  «s 
33fl0  X  r. 

Work  due  to  friction  down  the  hill  =  ICft  x  100. 

,'.  Total  work  to  be  done  by  the  horse  down  the  hill  ^ 
168  X  100  —  3360  X  -r. 

Now,  since  the  horse  is  suppoaed  to  exert  the  same  traction 
in  going  up  the  hill  OJ  he  dnes  in  going  down  the  hill,  therefore 
he  must  do  the  sstne  work  in  both  ra»es;  hence  we  have — 
2240  X  J+  OS  X   100=  168  X   100—3360  X  X, 
.-.  6Q00X  =  5600;      .-.  j  ^  1  foot, 
which  is  the  rise  of  the  hill  for  every  1  no  feet. 

E.T,  14, — The  work  in  moving  a  load  (say  of  I  ton)  up  a  hill, 
of  small  inclination,  ia  I7  times  the  wurk  in  moving  the  »ame 
load  duM'n  the  hill;  required  the  rise  of  the  hill,  supposing  the 
coefficient  of  friction  to  be  ^. 

Suppose  the  hill  to  be  100  feet  long,  and  Jr  =.  the  rise  in  this 
distance;  then  we  have 

Work  up  the  hill  =  tV  o(  2240  X  JOO  +  2210  X  *  =  S3400 
■j-  2210  X  jF. 

Work  down  the  hill  =  iV  of  «M0  X  100  —  9840  X  x  = 
22400  —  2240  X  x. 

Hence  we  have,  by  the  question, 

22400  +  2240  X  J  =  li  (22400  —  2240  X  x); 

11200  ,       . 

.'.   4800  X  *=  11200,         .',  X  =  -^----  =  2  feet. 
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THE    WORKING    ENGINICKKS'   STRIKE. 

Few  circumstances  have  given  us  greater  pain  than  the  strike 
hy  which  the  working  engineers  have  paralysed  a  great  branch 
of  industry.  With  every  feeling  cif  cmnniisMeration  for  the 
Bufferings  of  the  men.  and  after  a  due  consideration  of  the 
statements  put  forward  by  tbem.  we  cannot  find  a  justification 
of  the  course  they  have  pursued,  while  we  see  painfully  the 
injurious  results  which  must  be  inflicted  on  them,  on  their 
employers,  and  on  the  country.  If  any  other  ground  for  the 
strike  were  admissible,  most  certainly  the  i»«ue  of  it  must  be 
unfortunate  in  a  trade  so  much  dependent  on  foreign  orders  for 
ite  prosperity,  and  which  has  to  compete  with  foreignei^  for  its 
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uliteiice.  The  ■moont  of  the  export  trade  in  machinery  ii  so 
I  Jjuge,  that  it  ranks  among  the  chief  staples  of  martufMcture; 
Ikut  it  U  carrieU  on  a^ainttt  the  competition  of  Americo-Kn^Iish 
[and  Belgiana.  Id  some  articles  our  rivals  hnvo  advantages  in 
[the  price  of  labour^  in  others  hy  their  neighbour  hood  t<»  the 
t^itrkets  to  be  supplied;  and  they  are  prepared  to  profit  bj-  every 
naeident  which  proraise*  to  extend  their  trade  and  to  cripple 
l«vn.  The  result  of  the  strike  mu$t  tlierefore  be  disaetroiiH. 
iTbe  bDoioeMi  of  individual  factories  will  be  checked,  that  of 
Iparticuliir  towns  diverted,  that  of  the  country  f^eneraJIy  dimi- 
|BUi«d,  while  the  workman  will  in  the  end  receive  Inwcr  wagee, 
*  enoourajpng  the  cunstructioii  of  machines  to  supersede 
bour  and  to  give  employment  to  other  bninche!i  of  trade. 
'  effect  of  strikes  has  been  uniformly  injurious,  but  more 
jciilarly  to  the  working  olaaaes:  uid  this  promises  to  be  uo 
exc4^ption. 

It  must  not  be  loBt  «ight  of,  that  with  all  the  pretenaon  to 
be  for  ihe  bene6t  of  the  working  engineers,  this  »trike  is  not 
only  directed  agaimit  the  other  LibourerK  entphived,  but  against 
the  be«t  of  the  working  engineers  tberaselves.  The  most  skilled, 
the  most  thrifty,  and  the  moHt  industrious  workmen  are  to  bo 
IMtricted  ia  their  earnings,  in  order  that  the  idle  and  dissolute 
Inajr. receive  wages  which  they  hove  not  earned.  In  this,  au  in 
other  instance^  success  has  embuldened  the  intriguers.  They 
i  liBve  been  able  hitherto  to  annor  and  coerce  the  employers,  and 
I  thus  they  proceed  more  confidently  to  the  present  desperate 
I  venture. 

With  regard  to  the  posltioa  of  the  employers,  we  think  they 
lare  quite  right  in  maintaining  their  ground.  They  are,  as 
rlhey  »ay,  the  cufctomers  of  the  men,  and  they  are  contending 
I  for  the  rights  of  themselves  and  their  workmen,  to  bargain  with 
L  nch  other  free  from  the  dictation  and  coercion  of  any  individual 
[ «r  orgBDised  body.  The  idea  ha.^  been  abandoned  that  legisla- 
I'taiea  can  propose,  or  governments  secure,  tariffu  or  assizes  of 
sra^^es  and  prices;  and  surely  the  time  has  come  when  the 
flsMoe  pretensions  of  unions  and  union  scales  should  be  set 
tide  by  working  men  and  the  public.  No  union  ever  got  for  a 
fp)od  man  better  wages,  but  each  union  has  deprived  many  a 
j  master  of  work  and  many  a  man  of  employment. 
I  Tite  following  statement  of  the  cose  of  the  employers  ^res 
'  their  reason  fur  declining  arbitration,  and  for  rMUstinf  the 
'  claims  of  the  unionisti: — 

**  Oa  Sttnrdsjr  the  eitsbliibmenta  of  all  our  nembers  were  closed. 
Tb«  coDdiliofii  of  in  boooarible  pleilge  to  each  oilier  have  been  fsitli- 
tMj  fulfillrd ;  snd  routcri  and  men,  free  of  their  miitu«t  enfagemenU, 
»))l  be  once  more  called  upon  to  lettle  the  conditiiini  of  any  new  coo* 
Iftet  lata  which  ih^y  miy  find  it  for  Iheir  reciprocal  interest  to  enter. 

■*  TSc  itcp  which  we  hive  adopted,  with  regret,  ciailf  nil  the  more 
scute  iijr  •  Mnae  of  the  hardabip  it  will  indict  upon  the  innocent  and 
the  dncrnD^.  eotaili  upon  us  all  a  ceruin  heavy  Iom.  We  are  reluct- 
SDtljr  reconciled  to  it  hj  the  coDriction,  maturely  weighed,  and  painfull; 
arrived  at.  that  our  weil-diipoted  woikuien  had  belter  patienljr  bear  a 
pretent  burden  than  linger  under  a  permanent  opprniion  ;  anu  that  we 
corteltea  can  onlf  aiie>t  the  eDcroacfantenta  of  irreapooiible  dictation, 
and  the  gndoal  but  certaia  progreat  of  that  spirit  of  exaction  to  which 
sr«  have  already,  from  motiTei  of  eoncilialioo,  loo  eaaily  Tielded  (to  the 
injUfy  of  our  trade,  and  the  certain  ruin  of  the  operatiTe«.  at  whoie 
iukUace  nnwiie  cofloesiiuni  hare  been  too  readily  made),  bj  Ukiog  oar 
aland  at  odc«,  and  cotnioft  to  a  reckoning  now  and  here. 

•*  Ail  we  want  ii  to  be  let  alone.  With  len  than  that  we  iball  not  be 
ittisfled.  Until  we  accompUib  that,  we  ihall  not  re-op«n  our  e«tsbl»b- 
laeota.  With  efcry  reapect  for  noble  and  dittlngniabed  refereei,  who»e 
srbitration  bu  been  tendered  to  ut,  and  with  no  reaion  to  doubt  that 
their  award  wnnld  be  booeat,  intelligeal.  and  utiifactory,  we  mutt  take 
lesfe  fo  aaf,  that  we  alone  are  the  coai[ftlcnt  juclgei  of  our  own  buii- 
Be<a  ;  that  we  are  respeclirely  the  nuitera  of  our  owu  eitabliihrnenti ; 
and  that  it  U  onr  Arm  determination  to  remain  ao.  To  ihia  principle 
we  recogoiic  no  exccptioni.  We  ahould  aa  little  dream  of  permitting 
etch  oiher.  aa  a  eotnnion  neutral  alranger,  to  lay  down  the  rulea  by 
which  wc  are  respectively  to  manage  our  indtvidut!  affairi.  Ouri  is  the 
n^wnaibibty  of  tbe  dettils;  onri  the  ritk  of  lou ;  oura  the  capiut,  iti 
ysdlt,  and  in  engtgetaeoU.  We  claim,  and  are  resolved  to  asten  the 
tight  of  etcry  British  subject,  to  do  what  we  like  wtth  oar  own,  and 
to  riodiesle  the  title  of  our  workmen  to  the  lamc  conititulianal  piivi> 
liga.  Artisans  and  their  employeia  ire  respectively  individuals — each 
legally  capable  of  content — each  aevcrally  entitled  to  contract.  Oar 
agreenifnii  fur  their  service  are  made  with  them  in  their  separate,  not 
in  tbeir  aggrrgate  capacity.  They  have  labour  and  skill  to  sell ;  we  bare 
capital  loeoiploy  it.  and  to  pay  it.  Who,  theu.  or  what,  should  stand 
%M*Uu  these  two  single  parties  to  i  lawful  bargain,  and  dicteic  to  the 
htftr  what  he  ahonld  give,  or  control  the  aeller  in  the  condilioni  of  hit 
Mrries  ?     In  tbe  moei  literal  scoae,  we  are  the  customers  of  the  working 


dusea  i  and  Ihe  intcrfertooe  of  aelf-eonslituted  arbiter!  with  tbe  iniersal 
economy  of  our  eatablishments  is  not  less  preposterous  than  woold  be  ■ 
command  from  our  baker  as  to  the  number  or  tbe  piice  of  lotfSl  wa 
should  coniome;  or  a  naandate  from  oor  butcher  as  to  when  we  dottid 
dine,  and  what  should  be  tbe  meat.  We  altogether  ignnre  the  pro|KHi- 
tion  that  we  shoald  sobmit  to  srhilralion  the  ijueatiun  whether  otir  OWB 
property  ia  oan,  and  whether  we  are  eolitted  to  be  the  masters  of  our 
own  actions. 

"  Oar  buaineta  rtoden  Ds  mnrt  obnosions  to  strikes  than  toy  other, 
and  renders  precautiooa  apinst  them  more  imperative.  The  heavy 
eipease  of  oar  macbioery  and  tools,  and  the  peculiar  character  of  the 
work  we  produce,  render  over*timc,  piece-work,  and  trregolarity  of 
employment,  an  unavoidable  aad  certain  incident  of  our  calling.  We 
cannot,  like  th«  spinner,  the  weaver,  or  tbe  cloth-worker,  manufacture 
on  aperolation,  and  produce  without  order,  certain  that  oltimately  the 
article  will  be  required,  and  must  always  be  in  demand.  The  aame 
yarn  will  weave  to  any  pattern,  the  same  cloth  will  fit  any  coat ; — hot  we 
can  only  produce  to  order,  and  we  must  produce  nur  commodity  when  it 
is  ordered.  Our  cnttomert  require  all  their  parchases  for  a  special  pur- 
pose, and  at  a  particular  time.  I'crhaps  they  are  nselesi  to  them, 
unless  supplied  when  Htipulated — certainly  they  will  ceaie  to  employ  m, 
jf  we  fail  to  finish  to  our  time.  Belgium  and  Germany  are  not  far  off. 
Piedmont  tnt\  Switzerland  are  quite  within  competitive  distance.  Tbe 
United  Statea  begin  to  manufacture  for  themselves,  and  even  to  meet  us 
in  neutral  markets.  France,  but  recently  our  largest  customer,  i>  now 
our  most  formidable  rival,  and  in  spite  of  her  disadvantages  in  reference 
to  tbe  raw  material,  almost  entirely  supplies  her  own  demand.  If  we 
are  to  enjoy  an  equably  of  advantages  with  our  competitors  in  the  com- 
mon market  of  the  world,  we  must  consent  to  bind  oorselses  to  cnio- 
plete  our  contracts  on  a  day,  early,  and  certain.  Shurt>ii{(hted  uniontsta, 
aware  that  we  work  against  time,  some  of  us  nnder  actuul  penalties,  all 
of  OS  under  peril  of  tbe  toss  of  trade  if  we  fait  in  pnactuality,  induce  tb« 
men,  when  the  master  is  in  his  greatest  difficulty,  to  lake  advantage  o( 
his  Dcceasitiea  to  wring  from  him  humiliating  and  unjust  coDcessionai 
which  leave  him  without  profit,  or  thieaten  him  with  loss.  Afrud  to 
subject  bimaeir  to  the  repetition  of  practices  which  present  to  bin  only 
alternative  betwixt  heavy  fines  for  failure  of  contracts,  or  loss  m 
boainesf.cbaraeter,  and  esorhilant  remuneration  for  inferior  skill,  tha 
master  declines  otherwise  profitable  orders,  drawa  bis  operations  nairowef, 
and  diminishes  Ihe  demand  for  labour;  and  this  dread,  spreading  gene- 
rally throush  the  trade,  and  too  amply  jaiti&ed  by  offensive  inter- 
fercuee,  forced  upon  every  master,  indocea  a  universal  disposition  to 
decline  the  most  valuable  cnitom.  and  thereby  seriously  to  dcpreaa  the 
baainesa,  and  circumscribe  the  employment  of  ttie  country." 


PILE    FOONDATIONS, 

Jtuie/m-  CokukOing  the  Weight  that  tun  be  aafety  trueted  upon 
n  File  which  it  driven  far  the  FounHat'ton  of  a  Heavy  Structure, 
By  Joaw  Sand£bs,  Brev.  &[aj.  U.S.  Eng. 

A  aiHPLB  empirical  rule,  derived  from  an  extensive  series  of 
experiments  in  pile-driving,  made  in  establishing  the  foundation 
for  Fort  Pelawnre,  will  duubtlesH  prove  acceptable  to  such  con- 
fitructurs  und  buililcis  as  may  hare  to  resort  to  the  use  of  piles, 
without  having  nn  opportunity  of  making  similar  re-Aearches. 
I  believe  that  full  confidence  may  b«  placed  in  the  correctness 
of  this  rule,  but  I  am  nut  at  present  jjrejMiied  to  offer  a  state- 
ment of  the  facts  and  theory  upon  which  it  is  founded. 

Suppose  R  pile  to  he  driven,  until  it  meetn  such  an  uniform 
resistunoe  as  is  indicated  bv  slight  and  nearly  e<)ual  penetra- 
tions, for  several  successive  olows  of  the  rnm;  and  this  is  done 
with  a  heary  ram  (its  weight  at  least  exceeding  that  of  the 
pile),  made  to  fall  from  euch  a  height  that  the  force  uf  its  blow 
will  not  be  spent  in  merely  overcoming  the  inertion  of  the  pile, 
hut  at  tbe  same  time  not  from  so  great  n  height  as  to  generate 
a  force  which  would  expend  itself  in  crushing  the  fibres  of  the 
head  of  the  pile.  In  such  a  case  it  will  be  found  that  the  pile 
will  safely  bear,  without  danger  of  further  subsidence,  aa  many 
titnea  the  iteighl  of  the  ram  aa  the  distance  vAich  the  jnle  it  Aunk 
the  last  blow  is  conffiined  in  the  dtJftaitee  trhick  the  ram  folia  in 
nuMng  t/ttjl  Uov,  dimded  by  ei^W.  For  example,  let  us  take 
a  practical  case  in  which  the  ram  weighs  1  ton  and  falls  6  feet, 
and  in  which  the  pile  is  sunk  half-an-incii  bjr  the  last  blow; 
then,  a9  half-an-tnch  is  contained  114  times  in  73  inches,  the 
height  the  ram  falls,  if  we  divide  Ut  hy  »,  the  quotient  ob- 
tained, IS,  gives  the  number  of  tone  which  may  be  built  with 
perfect  safely,  in  the  form  of  a  wall,  upon  such  a  pile.— /"rowWt't 
Jouriutt, 
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PBOOSEDJlfaS    OF    80XENTZFXO  80GISTXCS. 

INSTITUTION  OF   CIVIL   ENGINEERS. 

/)«c.  23,  laSl.— Sir    William    CrBrrr.  Preiident,  in   the  Chair. 

Tbe  Aannl  General  Mreting  for  ibe  election  of  the  PreiideDt,  Mce- 
j  PrekideoU,  lod  olber  Membcri  of  Ctiuocil,  for  the  entaing  ;ear,  for 
Eicceinog  the  Annual  Rejmrt  of  tbe  rclIriBg  Council,  sod  diathbating  tbe 
[  nedBlt  lad  prcuiums,  wu  held  on  this  «Tening. 

Tto  R^mt  nferrad  parlicalarly  to  tbe  Itie  Greit  Exhibition,  miav  of 
l|WMCD|Mtiag  dMigM  for  llin  building,  »  well  u  tbi!  lUfgcBlinni  fDr'the 
'furantn  fnad,  and  levertl  Important  potnti  connected  witb  tbe  clatiifi- 
Bitjoa.  &c,  hiTinf  eminited  from  memFrf-ri  of  the  laititution;  and 
Boildtt  the  Royal  Caiumi»iioneri,  the  Eluitdiag  ConiRtillec,  their  Execu< 
tive  ttalT,  and  the  Jurori,  many  were  to  be  found  ;  even  the  def^lfEorr  of 
the  present  buildinf,  and  those  vbote  energiea  were  ao  aucceiifully  de> 
voted  to  tbe  t4ilt  of  its  comtructian,  olio  belonged  to  Ibe  loatitation ; 
vthilat  the  weight  of  reipaniibilitj',  the  ariliious  duty  of  auperviiion,  tbe 
bonouT  of  acting  a*  the  master  mind  to  neigh  the  rei)uiiitet,  to  determine 
the  design,  and  In  govern  the  cou»tfUction,  were  reserved  for  Sir  William 
Cabitt,  the  Fiettdent.  The  viiiton  from  foreign  landi  receiTcd  much 
latllUnee  and  infonnation  in  ifafiir  inquiries  in  this  country,  and  it  wag 
enidenlly  hoped,  that  the  relationa  with  oibcr  eountties  might  become 
awM  intimit«,  and  that  colteotive  and  Lndividual  benefit  frauld  be 
pfwnoted. 

The  priDCipat  paperi  which  had  been  read  were  noticed,  and  their 
objecta  and  meiits  explained  in  a  few  expressive  sentences ;  tboagh  it 
WIS  regretted  that  they  were  Dot  to  ■umerDns  a*  usual,  and  in  oonte. 
quence  the  list  of  lubjectt  for  the  enaulng  aeninn  had  hern  much  allert-d 
and  modified,  and  the  att4>ntion  of  gentlemen  known  to  poises*  informa< 
ttou  on  any  subject,  had  been  directed  to  ii,  with  a  prevsing  request  that 
'  tliey  would  favoar  the  lattiluttoo   with   the  reiuitt  of  their  experience. 

The  following  ntcdals  and  premiuna  were  awarded  r — Telford  Medala 
lo  Means.  Clejtg.  Wyatt.  Swinburne,  Bruce,  llugfaea,  Stnivtf.  aod  New- 
ton; and  Cooncil  fremiuini  of  Uookt  to  Messrs.  Glynn,  lllackwell,  Lea- 
lie,  and  Carr. 

In  apeaking  of  t^e  subject  of  publication,  the  completion  of  the 
Library  Catalogue  was  mrnlioned,  and  it  wu  stated,  that  not  ooly  wai 
the  utility  of  the  work  admitted  by  the  menibcn,  but  the  plan  of  iti 
formation,  and  ihe  aeeuraer  of  its  execution,  bad  been  generally  approved 
t^  tbe  best  authorities ;  ibia,  it  waa  hoped,  woald  lead  to  the  preseole- 
lion  of  ilandard  works  of  reference  for  the  library,  nhicb  it  was  desirable 
to  bear  in  mind  waasnpported  entirely  by  voluntary  conlributiona. 

Notwithstanding  several  deceasca  and  reugoationa,  the  effective 
increase  in  the  number  of  memban,  which  now  amounted  to  ssvea  hun- 
dred and  sixteen  of  all  claaaea,  waa  e^ual  to  ttut  of  any  previous  year, 
and  far  greater  than  tbe  average. 

Memoirs  were  read  of  the  following :  tbe  Moat  Noble  the  Marquta  of 
Northampton,  Honorary  Member  ;  Messrs.  \V.  Brunlon.  G.  S.  Dalrymple, 
J.  Farry,  W.  Mackeniie.  and  H.  Kenton,  Members;  and  Colonel  Jervii, 
B.fi..  hirssra.  S,  U.  Moody.  J.  IL  Taaker,  G.  B.  Tborneycroft.  W.  Weal, 
and  J.  Wilson.  Asiociatea. 

The  memoirs  were  succinct  records  of  eventful  livet.  They  noticed 
feelingly  tbe  virtuea  and  talents  of  Lord  Notthampton  •,—l)it  mrchafiieal 
•kill  of  Mr.  Btunton — almost  Ihe  last  of  the  old  nchiiol  uf  engineers  ; — 
tbe  patient  induativ  and  laborious  research  of  Mr,  Farcy,  to  whom,  with 
the  Lowries.  the  engravers,  waa  due  the  merit  of  iniprovtug  the  style  of 
illustration  of  the  wr-entiflc  works  of  the  present  time ;— tbe  gigantic 
engineering  nnderukings  of  Mr.  Mackenue,  who.  with  his  coadjuton  )[r. 
Bras*ey  and  Mr.  John  Stephenson,  had,  since  18;I3,  executed  railway  and 
other  works,  to  the  amount  of  upwards  of  seventeen  miltions  sterling, 
and  from  a  very  humble  station,  had  risen  by  hii  own  talent  and  induttry 
to  a  high  station  among  hi»  compeers  i— the  brilliant  military  career  of 
Colonel  Jervia  and  hia  greater  meriti,  in  devoting  hit  time  and  energy  to 
the  introduction  of  the  bUsiinga  of  educatinn  among  the  natives  of 
India  ;— the  practically  uaefol  careers  of  Mr.  Tborneycroft  and  Mr.  Wil- 
aun,  two  men  who,  from  the  ptistliona  of  a  workman  in  a  furge,and  tbe 
■on  of  a  farmer,  rose  by  industry,  talent,  and  upright  conduct  to  great 
wealth  and  the  first  rank  Bs  eminent  iion  masters  in  SialTordaliirc  and 
tn  Scotland,  and  to  aerve  as  models  of  the  most  useful  claai  of  this 
country. 

The  Report  concluded  with  tbe  espretsion  of  a  hope  on  the  p«t^  of 
the  Coiincil,  that  Ibe  profeuion  would  be  firmly  united  for  the  proae- 
cntion  of  the  legitimate  objects  of  the  Society,  and  by  their  acts,  in  and 
out  of  tbe  Institution,  would  strive  loconlirm  the  universal  confidence  in 
the  skill,  honour,  and  integrity  of  EogUih  engineers. 

Tbe  thanks  uf  the  InitilDlion  were  voted  unanimonily  to  the 
Freiident.  Vice-E'iesidents,  and  other  meinttoni  uf  Council;  also  to  tbe 
Auditors  and  llic  Secretary,  for  their  great  exertions  on  behalf  of  the 
Institution,  and  lo  tbo  Scnilineeis  of  the  Ualloli  fur  the  kindneas  with 
which  they  uu<Jertook  that  office. 

The  following  gentlemen  were  elected  to  tU  the  several  ofBcea  in  tbe 
Cooncil  for  th«  cnauing  year  :— Jatnei  H.  Kaodcl,  PrniJmti  J.  K. 


Brunei,  J.  Locke,  M.P.,  J.  Simpaon,  and  R.  StepUeaaon.  M.P.,  Tiee- 
PrftidmU;  G.  P.  Bidder.  J.  Cubitt,  J.  E.  Brringtoo,  J.  Papier,  C.  H. 
Gregory,  J.  Hawkihaw,  J.  K.  M'Cleao,  C.  May,  J.  MtlW,  and  J.  S. 
Russell,  AfenAeir*;  and  J.  G.  Appold,  and  E.  L.  Betti,  Afociale*  iff 
Coumeil. 

Sir  W.  CtTBiTT,  Proatdant,  returned  hii  aiaeere  thaaki  to  the  memben, 
for  the  kindness  which  they  had  evinced  towards  him  during  hii  tenare 
of  offiea,  and  expressed  the  hope  that  the  same  good  feeling  would  be 
exhibited  to  hi*  successor,  whose  eminence  in  the  profeision,  and 
undoubted  abilitiea,  well  qualified  bim  to  bold  the  office  with  advaiita|e 
to  the  losiitution  and  credit  to  himaelf. 

Jam.  13. — Jambs  Mbaoows  Rkndbl,  Eaq..  Preaidcat,  to  the  Chair. 
The  proceeding!  of  the  evening  were  commenced  by  an  Address  from 
the  President  on  taking  tha  Chair,  fur  the  (Iret  time,  after  his  election  ; 
but  we  omit   giving  the  brief  abstract  of  bit  Address,  in  tbe  hope  of 
giving  it  In  full  in  our  next  number. 

yon.  21).— The  Paper  read  wu  "  On  the /iUiaUil  FonMHoru,  and  tkx 
Local  ChoHjet,  of  the  Sotith-Emtera  Caatt  of  England.  Stcwul  Secliom,—- 
from  BfacMy  Hrad  to  Porttaad.    By  J.  B.  Rkduan,  M.  Inst.  C.E. 

Weiiward  of  Beachy  Head  the  effects  produced  by  local  variationa  ia 
tbe  beach  were  traced, — the  "  fulls"  tailing  across  the  outfall  of  Cuckmere 
Haven,  and  driving  the  outlet  eastward,  creating  a  barrier  of  beach  at 
Seaford — at  ao  early  period  tbe  outfall  of  NewbaTeo  lUrboor — where 
an  ancient  outlet  existed  on  Ihe  site  of  Ihe  present  eotrance,  subsequently 
projected  eastward,  by  the  passage  of  shingle  from  the  westward,  until 
rendered  pernianent  by  piers.  The  recent  degradation  of  the  shore 
along  Seaford  bay,  from  the  shingle  being  arrested  to  the  we-itward,  and 
tbo  unavailing  altem|)t  to  itop  tbia  movement  by  blasting  Ibe  cliff  it 
Seaford  Head  were  noticed.  The  waste  of  the  coaat  at  Rotiingdean,  the 
modem  change*  at  Brighton,  the  great  variations  in  the  outlet  of  Shore- 
ham  Harbour,  ontil  rendered  permanent  by  artificial  works,  were 
examined;  a*  well  as  the  analogous  effects  on  the  coast  generally  at 
Pagham,  acroai  the  entrance  uf  which  a  spit  had  been  formed,  limiUr  to 
tboie  at  the  ancient  harbnurs  of  Rnmney  and  Peven«ey.  The  anchorage 
of  the  Park,  off  Selsey  Bill,  once  presumed  to  have  been  a  portion  of 
the  site  uf  a  biihup's  tee,  prior  to  its  removal  to  Chichester,  owing  to 
the  progresatve  waste  of  the  shore.  At  tbe  back  of  the  lale  of  Wight, 
the  peeuliaritiet  of  the  land. lacked  harboura,  and  the  proleetion  afforded 
by  the  shore  defences  to  Portsmouth  harbour,  ao  little  altered  in  ita 
gpneral  outline  aince  the  time  of  llpiiry  VIII.,  were  deactibed,  as  alia 
the  remarkable  prnmoolory  called  Hurat  Puint,  many  of  the  charieteritlies 
of  which  were  aimiiar  to  those  of  tbe  Cbeait  Bank,  Calsb'it  Point,  and 
other  formationi,  luch  IS  a  low  fltt  shore  to  leeward  (eaitnard),  and  » 
highl>  iocliiied  beach  seaward,  with  a  tendency  lo  curve  round  to  tbe 
northward  and  eaatward,  and  eventually  to  incloae  a  tidal  mere,  or 
eataery.  Tbe  elevation  and  size  of  the  pebbles  increased  towards  tbe 
extremity  uf  these  point*,  and  in  places  on  tho  sea  slope  an  inter- 
mixture of  coarse  sand  and  shingle,  which  had  become  solid  and 
homogeneoDi  by  age,  cropped  out  thrnugb  tbe  modern  beach.  The 
remaining  portion  of  the  coasi  of  Hampshire  and  that  of  Dorseuhire, 
as  far  as  Weymouth,  were  then  minutely  described,  and  the  paper 
concluded  wilb  a  particular  account  of  the  Cheiil  Bank,  which  in  mag- 
nitude far  exceeded  alt  other  fnrmationi  of  the  kind,  and  which  it  was 
consiiiered  might  be  attributed  to  the  wsste  of  the  great  We<t  Bay. 

Numerous  diagrams,  compiled  from  ancient  and  modern  maps,  together 
with  sections  and  sketches  of  the  varioui  allonal  spits  alung  the  coast. 
were  exhibited  ;  and  it  waa  ahown,  that  alt  theae  local  acenmulationa  had 
many  featores  in  common,  and  were  subject  lo  the  same  alternaling 
effects  of  lu»  and  gain,  and  were  the  resultant  of  cauics  in  conitaiit 
opetation,  the  whole  exercising  a  mott  important  influetioe  on  harbour 
and  marine  engineering  generally. 

In  the  diacuuion  which  ensued,  in  which  Sir  C.  Lyell,  Sir  E.  Belcher, 
Mr.  ReoDicCapt.  O'Brien,  Mr.  Scott  Russell,  and  tbe  author,  took  part, 
tbe  pecnUariliea  of  the  different  parts  uf  the  coast  were  still  further 
describeil,  and  the  formtlion  of  the  moles  of  shingle  were  attributed,  by 
some  of  the  speakers,  to  the  action  of  tbe  tidal  currents,  hut  more 
generally,  by  others,  to  the  mechanical  power  of  the  waves  alone,  which 
appeared  to  account  for  the  appar(>ntly  inontalous  fact,  that  the  largest 
pebbles  were  always  found  on  tbe  lunimil  and  to  leeward.  Clieiil,  Hurst, 
and  Dunjceness  beaches  were  referred  to,  ai  remarkable  iiiitancea  of 
results  produced  by  such  causes ;  and  the  effect  of  the  severe  itorm  of 
November,  1624,  on  the  base  of  Hurst  Beach,  was  alluded  t'>. 

A  shnrt  account  of  Mr.  Deane's  submarine  researcbcion  the  Shambles 
Shoal,  off  the  Bin  of  Portland,  was  read,  describing  that  iboal  to  consist 
entirely  of  a  bed  of  lEtiatl  broken  shells,  arranged  in  parallel  shelves,  or 
steps,  instead  of,  as  had  bren  supposed,  tifing  formed  of  bouLderl  and 
pebbles.  This  |)eculiar  anaogemeot  of  li^ht  shells,  at  depths  varying 
from  I  to  9  (athuins,  must  l>e  llie  result  of  tbe  action  of  the  currenu 
forming  a  spot  comparatively  without  motion,  and  induced  curious  speeo- 
lalions  as  to  Ihe  ouxes  of  the  accumnlation,  and  the  effeets  that  might 
be  produced  on  similar  Bg;regaiions  by  ariifleial  works. 

Jan.  27- — Tbe  Discuision  upon  the  above  paper  was  renewed,  and 
many  of  tbe  views  stated  by  the  aaikor  were  siiU  fticther  argued.    It  wea 
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itattd,  tlial  the  fonnttlOD  of  lucfa  points  uDiingeneu  tod  I^ngleywere 
llvtyi  foand  to  winilwtrd  of  tbe  ontfill  of  a  riTcr,  which,  in  the  former 
cue.  pUMd  throDgh  i  cIbj  dittrict,  licin^ng  rinwn  mach  de^toiit,  fatoiing 
u  socTCtion .  or  delta,  in  the  low  shBllow  witer  it  the  oatfal).  TtiU  *ra» 
thaogbt  to  be  a  more  nataral  explanation  of  such  pbeoomeDa,  thin  to 
Mii(D  tbem  to  tbe  mere  forte  or  action  of  the  wave*,  or  the  tidal 
nncatl.  caai«s  which  most  kiTC  been  in  operttion.  uochangcd.  for 
agu;  »nd  il  wa*  UKfted,  that  it  waa  phyiicalljr  impoiiihle  for  any  tidal 
atrreota  wbirb  exiitcd  in  the  channel  tu  have  bad  mnch  to  do  wiib  thfir 
fbrmalioo.  A  tliallow  ttielvin^  coaat  waa  alto  thought  to  be  favouraljle 
l«  Uw  formation  of  ttiea«  pointi,  and  Setsea  Dill  wu  inilanced  as  a  case 
i»  which  thi>  accretion  wu  actually  in  a  >tate  of  progreition,  wbereaa 
Daogenm  and  Langley  might  be  suppoied  to  be  nearly  completed. 
Otlier  ipeakcrs  argued,  that  these  fflrmstions  took  place  oo  cUj  deposits, 
whether  ihejr  limptir  formed  the  coAtt  tine,  or  were  protruded  beyond  it, 
mi  that  the  Shambles  shoal  was  formed  on  »  uocleui  rode,  with  a  sspcr- 
Bdal  covering  of  shells. 

Tbe  depth  at  which  shingle  would  travel  under  water  was  eonaiderad 
to  b«a  vcrjr  important  point  in  thii  ({ueition.at  on  it  reslly  depended  tbe 
tight  principlei  for  executing  many  engineering  works.  Prom  actual 
eipcrience,  i(  bsd  been  observed,  ttist  it  diJ  not  travel  at  a  greaterdepth 
than  from  two  fathoms  to  three  fathoms;  lo  that  when  a  natural  head- 
Uad.  or  an  artificial  work,  aa  a  pier  or  groyne,  was  projected  into  that 
depth  of  water,  the  pataage  ofahingle  round  il  wu  arrested. 

Some  difference  of  opinion  appeared  to  exist  u  to  the  position  of  tho 
largest  pebbles  on  a  cross  section  of  tbese  banks.  On  the  one  hand  It 
wu  aaaertfd.  that  they  wrre  inwiably  found  to  hate  attained  the 
fiMlest  altitude :  that  this  was  tbe  caw  in  the  Hunt,  Latigley,  and  other 
beaches  to  the  eastward,  and  that  it  might  be  attrihutcd  to  the  force  of 
the  approarhinK  wave  being  greater  than  that  of  the  receding  one,  so 
that  Large  )>e'»hlei  brought  op  by  the  former  would  be  left,  whilst  the 
noaUer  ones  would  be  clawed  away  by  the  reflux.  On  the  other  band, 
tbe  Checil  Bank  wu  cited  as  an  instance  to  the  contrary,  where  the 
DiUeal  pebhiea  were  lUled  by  some  aulhorities  to  be  on  tbe  top.  Uotb 
Ipaitiea,  buwevcr,  agreed  that  the  largeit  pebbles  were  always  to  be  foand 
It/L  the  leeward  p^iint  of  the  formation. 

With  regvi  ui  the  action  of  tbe  mecliog  of  the  tides  to  tbe  Cbaonel, 

B  shown  by  the  charts  of  Captain  Beechry,  it  should  be  obaervcd,  that 

Like  point  of  jonclion  and  parting  oscillated  over  ■  sea-board  of  nearly 

Inity   miles,  and   therefore  its   action   would  b«  orer  a  correspooding 

flUitode,  and  thus  it  could  exerctte  but  little  influence  in  isolated  cues. 

Tbe    Paper  rcftd  was  a  "Dntription  qf  m   Cait'lron   Viaduct  eretftd 
t  JfasrAmifr,  forming  jtart    of  the  Joint   Stalion  of  tht  IjnJon  and 
iVmlh-B^ntrm,  aiul  Manchester,  Slteffield,  and  Lincotnthirt  Hailwaj/s." 
(BfJLS.Ju,  M.Inst.  C.E. 

The  object   of  this  structure  was  to  obtain  increased  accommodation 

\§0T  tbe  goodi  station  of  tbe  two  contpaoics,  which  was  formed  on  brick 

I  •rcbes,  at  a  lerel  of  about  30  feet  above  the  ailjaMot  streets,  the  arches 

Itfaemselre*    being  med    at   goods    wsrehouiei,  and    the  communicatioo 

between  the  two  levels  being  eifccied  by  means  of  boiits.     This  eiten- 

taltm  was  7U0  feet  long  and  36  feet  wide,  and  u  it   wu  necessary  that  it 

klboold  cover,  without  interfering  with,  the  lines  of  way  on  tbe  low  [evel, 

'b  rav  of  Doric  columns  of  cait-iroa,  lurmoonted  by  ao  entahlaturo 

forming  tbe  incloture  of  tbe  station,  was  arranged,  each  about  20  feet 

tpsn  from  centre  to  centre,  on    the  outer  boundary  of  the  space  to  be 

occa{Med.  and    od  these   one   end   of  a  (ranaverse  cast'iron  girder  wis 

placcl,  tbe  other  end  being  lupporled    by   the  brick  arching.     To  the 

transrerse  girdcri,  longitudinal  ott' iron  girders,  one  to  eicb  rail,  were 

atucbtd,  and  lo  these   half-balks  of  Mcmel  timber  were    bolted,   the 

whole  being  planked  with  3-inch  deals,  on  which  three  lines  of  way,  and 

tn  ample  >upp)y  of  turn-tables  for  working  the  traffic,  were  laid. 

To  effect  a  communication  between  this  ttatian  and  a  warehouse 
belonging  to  the  Sheffield  Company,  Store-street  had  lo  be  crossed,  which 
wu  done  by  means  of  wroughl-iron  girders.  &H  feet  clear  span,  of  peculiar 
WMtrnction.  The  top  pert  of  these  girders  conilited  of  a  cylindrical 
tolN^  2  feet  in  diameter,  made  of  boiler-plate  half-iocb  ibiclc ;  the  middle 
vtb  wu  3  ft.  Gin.  in  depth,  and  formed  of  pistes  ^inch  thick;  tho 
bottom  flange  wu  20  inches  Id  width,  and  at  tbe  centre  was  composed 
of  three  ptatea,  each  g-inch  thick,  diminished  to  oite  plate  at  the  ends. 
These  girders  were  each  tested  with  a  weight  of  60  tona  at  tbe  centre, 
whea  the  deflection  was  not  found  to  exceed  one  inch. 

Tbe  whole  of  the  cut-iron  work  wu  of  Stirling's  tougheaed  iron,  bj 
■fakli  •  uiing  in  weight,  of  about  one-fuuiib  of  the  quantity  tlut 
■eold  bate  been  necessary  with  ordinary  iron,  wu  riTected,  without  any 
Aalftutioo  in  the  abst>lute  ilrength.  Messrs.  Kobioson  and  Ru»ell  were 
Ik*  coDtrarlorE,  and  they  bad  moit  satisfactorily  performed  tho  work, 
Ifae  total  ctwt  of  wbich,  including  tweatyone  turn-tablea,  wu  uoder 
ll.0O0iL  or  about  HOI.  per  Uoeal  foot. 

The  Paper  announced  10  be  read  at  the  meeting  of  Tuesday,  Febrcary  3rd, 
isu  "Tbe  Construction  and  Duration  of  the  Permanent  Way  of  Rail- 
ways, and  the  modifintioni  most  suitable  for  Egypt,  India,  Ike."  Jij  W. 
B.  Adams. 
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Jam.  12.— Dr.  Lsis,  President,  in  the  Cbiir. 

The  foIlDwing  communications  were  made  :— • 

"On  tome  new  melhoda  calculated  to  facilitate  the  application  tif 
jineient  Arti  to  the  decoration  of  SeptUthroi  Monumeute."  By  D. 
Wilson,  I,L.U.  —  Dr.  Wilson  comnienc^  by  csiling  attention  to  th« 
want  of  lute,  and  the  mitapplicatiun  of  heathen  symbols,  so  frequent  ia 
our  cemeteries,  where,  in  Scotland  especially,  the  Chmtian  is  seen  lo 
reject  the  Cross — tbe  symbol  of  tlie  Christian  faith — for  inverted  torches, 
serpenu  and  globes,  urns,  sarcophagi,  and  tbe  like  obsolete  or  meaningleai 
symboU.  He  then  italed  in  detail  sariooa  processes  cilealated  to  render 
tbe  restoration  of  mooumental  hraases  euy,  by  diminishing  tbe  cost  of 
their  production.  In  illaitralion  of  this  portion  of  Ihe  paper,  a  iclection 
of  rubbings  from  ancient  sepulchral  braises  was  exhibited.  The  next 
process  adverted  to  was  a  oioiliricitiun  of  the  encaustic  style,  highly 
advantageous  from  its  extreme  durability,  and  its  resistance  to  moistnre. 
This  was  alto  tUastrated  both  by  Ancient  and  modem  specimens.  Tho 
third  process  may  be  described  as  a  roodiflcation  of  tbe  aocieut  incised 
■lab,  coiubiuing  with  it  some  of  Ihe  advantageoua  appltcationi  of  colour 
peculiar  to  the  former,  tn  describing  it*  advantages,  Dr.  Wilson  specially 
adrerled  to  the  uniuiLableneu  of  while  marble  foe  exposure  to  our 
vsriablo  climate;  and  exptes'*ed  bis  conviction  that  some  more  durable 
substitute  must  be  soon  generally  recognised  u  IsdispenMblo  for  the 
mural  monomeota  of  our  public  eemeteries. 

"  Deeeription  qfa  Onttanic  Apparafua  ftyr  \fedieal pmrpomt."  By  W. 
llAmr,  Jedburgh,— This  galvanic  apparatus  is  dHignad  for  medical 
purpocee,  and  contains  an  improved  regulating  index,  moving  on  a  circular 
icate,  having  seventeen  gradations  of  power,  bat  which  miglit  be  increased 
to  any  extent,  and  which  is  considered  eiceedingly  convenient  and  ecooo- 
mica].  Tbe  battery  contains  six  plstioised  lead  plates,  and  seven  of  zinc, 
all  in  one  cell,  which  is  made  of  lead  and  plsliaiaed,  espoiing  a  large 
surface  of  metal,  and  producing  a  large  quantity  of  electricity  without 
intensity.  To  put  the  machine  into  action,  the  plate*  rouil  be  let  down 
to  the  bottom  of  the  trough,  which  is  to  be  previously  half-filled  with  a 
solution  consisting  of  one  part  of  sulphuric  acid  and  nine  parts  of  water. 
The  two  binding  screws  in  front  of  the  box  tix  the  wires  joined  to  tbe 
handles  for  receiving  the  shock.  To  stop  tbe  galvanic  action,  tbe  plates 
are  to  be  lifted  to  the  upper  part  of  the  half.filled  trough.  The  machine 
can  be  produced  at  a  cliesp  rate,  and  kept  np  at  very  little  expeoae ;  and 
is  BO  simple  that  any  person  can  ose  it. 
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M.  Molhint. — It  is  with  deep  regret  we  announce  the  death 
of  -M.  .Mathiii)«;  and  none  the  les^  8o,  that  it  wnsc-niised  by  him- 
self. The  civil  engineer  of  France  owe  a  great  debt  of  rrati- 
tiide  to  M.  .Mothias,  not  only  for  tho  works  which  be  published, 
but  for  his  periHinnl  exertinnt;  to  promote  the  interests  of  their 
pn>feK»ion,  to  obtain  its  cDinociputiuu  from  government  coatro], 
and  to  extend  the  bases  of  scieatific  instruction,  tn  Kngland 
— where  he  h»d  »o  recently  been  to  prepnre  n  French  catalogue 
raitiuniu'e  of  the  Kxhibition— hts  merits  were  well  known  to 
many,  and  his  ]f>s«  will  be  recrettett  mi>re  jiarticulnrly  by  those 
who  having  vitiited  I'aris  had  experienced  bis  readiness  to  pro- 
mote the  studies  t>f  prufcKNtunul  men. 

Bangor  Board  of  flettttft. — Mr.  Austen,  CE.,  has  sent  in  bis 
report  on  the  Uancur  Survey  to  the  (leneral  Hoard  of  Health, 
lie  states^ — That  ne  has  examined  very  fully  the  plnns  of  the 
HoroiiKh  of  lianpor,  prepared  for  the  purposes  of  the  Public 
Health  Act  by  Mr,  Juniison,  Hurveyor,  by  directit>n  of  the 
Local  Board  of  Health  of  that  district,  and  con&iders  that 
the  work  haK  been  very  creditably  and  satisfactorily  carried 
out.  The  lines  of  construction  of  the  survey  have  been  judi- 
ciously laid  out.  and  very  carefully  roensured  and  plotted.  On 
exatnintnf;  the  work  on  the  ground  he  found  that  the  detail  bad 
been  very  accurately  laid  down,  but  it  appeared  to  he  wanting 
generally  in  little  features  and  points  of  ioformation  whicn 
would  be  found  essential  to  its  completeness  for  the  purpose  in 
in  view,  and  that  the  plan  would  be  improved  aUo,  owing  to  the 

{loculiarity  of  tbe  site,  by  a  closer  system  of  levels  than  had 
>een  inserted,  or  than  would  be  usually  necessary.  These 
f^ugge^tions  having  met  with  nttcntiun,  he  has  recommended  that 
tho  approval  of  the  General  Board  of  this  survey  may  !►« 
granted.  The  General  Board  have,  in  accordance  with  this 
report,  given  their  approval.  The  drainage  of  tbe  town  has 
been  taken  under  cotuiderution,  and  the  Bffard  have  appointed 
Mr.  Johnson,  their  surveyor,  to  carry  it  out,  and  to  superintend 
the  whole  of  the  details. 
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JVwWMa/  Railtpav  at  thr  Cape. — The  project  of  a  railway  from 
Cipe  Town  tu  weUinfcton  Las  been  under  consideration,  and 
the  enpineem.  Me«tnt,  Kox  and  Henderson,  have  offered  to  con- 
struct 8iich  a  raiU'ay,  in  n  thoroughly  edioient  mnnner,  for  the 
sum  of  MO.UUO/.  The  total  length  of  the  uropowd  line,  ioladine 
branches,  is  73.^  miles.  The  liiie^  nre  to  w  opened  and  ui  work 
vithin  eighteen  monthii  after  the  contractors  are  placed  in  pos- 
aewion  of  the  land:  and  the  whole  work  ih  to  be  eunipleted  in 
tiro  years. 

Servia.~MT.  White,  C.E.,  is  on  his  war  to  Belgrade,  to  treat 
in  the  name  of  an  EnglUh  CompAny  witti  the  Serx'ian  Govern- 
ment for  the  construction  of  a  rniiroad  from  Alcxinac  (pnibably 
Alexinitza,  near  Nin^a,  on  the  Bulf^rian  frontier^  to  Semendria. 
It  is  expected  thnt  the  Servian  Government  wilt  continue  the 
railroad  from  Semeadria  to  Belgrade  at  it:d  own  expense. 


laST    OP    HEM7    PATENTS 

ABAKTID  Itt  KNOLAND  rROM  DsClUBBa    11,  TO  jAMUAaV    22,  18&2. 

Si*  Month*  aUoued  /or  EwotmtiU  matMi  othenvite  txprentS. 

Thonu  Tw*Ui,  of  VvtUfl^Mn,  Btuiabctanr,  for  cwUIn  InpraymtnU  In  th> 
Bmubdarc  sf  Icapid  ftWca      hoatniber  IS. 

Fmhrkk  WllUuBN«r4Mt<l"WKI«]r,  Beotremtaln,  North  Bfiuin,  m»nufactar«r, 
far  ctrUlii  ImprvMmcniB  la  tke  Bua/Mtare  or  iirotJuclloo  of  pUio  kod  tptnd 
fcbrirt.— Dcmnbtr  I*. 

John  0*i^,  of  Wfninftaa-itrc*!,  Slnnit,  WUilItMi,  for  lmprarf>(ii»Dtt  Id  tb» 
iTMlawnt  vf  rrruin  nttMUncM  Cut  Uic  pradocUn  «f  Daouni.  (A  coninual<sllan.} 
— DKtnitMr  16. 

JaMca  Saairr  and  Jhbo  Worton,  o(  BInnlMbain,  for  Improve  menu  In  th«  niMni- 
fketdi*  of  |up(H'  BUicMiand  tn  anlclM  maJ*  thfrrfram,  utd  mnri  In  Itu-  minaftctur* 
(pf  Wtittvaa,  stodif  aid  MbiT  article*  wben  meMl  and  flam  an  onblocd.  — Dcccm. 
ktrl7. 

WltUsm  Hbsti  of  MaDcbcatrr,  mannrartum-,  for  certain  ItnpnTVcmmta  In  nia- 
Alawy  or  iBparatiu  for  OBonfacturiag  woollvn  clotb,  and  cloth  nude  tro«n  wool  and 
«Uwr  ■UhtUU.— D«wiBbrT  19. 

Uoms  Poole,  of  LiorMlan,  (cutlemao,  for  Inprori^raenla  In  apjMnhn  for  tsdndlnit 
dual  and  nibrr  maliara  frun  rsllvrsy  carrli^a,  and  for  vrnUlaUag  then.  (A  cooidid- 
alcaUon.)— D«r»ib«r  19. 

Hanry  CUteod,  of  Atlaa  Warki,  Upp«f  Park-place,  t>af««l'»qaar«,  for  Improve- 
kvnta  In  the  maniiraclitre  of  tubca,  pipea.  UIm.  aud  Olher  aiUdea  nada  from  plaatlc 
■Mtrrlalk.  — DrcrinbcT   \J. 

Samuel  Wlllir*.  or  WolrcrliiiDplon,  bram  founder,  fi;ir  Improrcmrnu  tn  tlu  tnanu. 
Ihctura  of  keltira,  aaitrvpana,  and  othar  cooking  veaarli.— Uecembn  19. 

Jaacpb  Harcb.  o(  Craift  Warha,  UacdetSMd,  for  laiprareDirnta  in  jtHntlef  and 
omaiamtlog  cat  pUa,  and  'Otber  fabric*  and  yaraa. — Dec«oibef  Vt, 

Cbrliinphai  Randa,  of  Sbad  Tlitinea,  nUllai,  for  Iraprorementa  In  grinding  wheal 
nd  niber  fralu.— December  111. 

Jamra  Fredrrick  Lackrrtietn,  of  K»ailngtao-aiiaan>,  dril  enitlnMi,  fcr  imurove- 
mnU  In  tnacblncry  for  coltlng  or  apUlUug  wood  and  other  aubaMDCM,  and  To  the 
nanufarlnre  of  bowt,— Dec«inber  IS. 

Fmdrrich  BouifleM,  of  PefUMhlrt- place,  lillngtan,  |catlwan,  for  a  new  naoo 
(kcture  of  inanur*. — Dfcenbar  Itf. 

Clkarlra  Howlaiul,  of  N«r  Tork,  »ngln«er,  for  IraprovtmenU  In  apparalni  foraactr 
tSlnla(  ud  Indxatinfi  the  aapplf  of  vraur  In  aleain-ljojlara.— I>Kacnber  19, 

WHItaB  Elllciti.  of  HirniiTtithani,  mJnuAclurvr,  for  InproT^menU  Id  the  naiiafiic. 
IBNOf  covcrtd  buitoDi.— Uiotmber  t*.'. 

lUitlolpbv  Rrtbroooai,  of  lUfent-atrccl,  for  Improramanta  In  apparalu  oaed  wlMfi 
ebtalulug  IniUntancoia  llf  ht.— iJcccBber  10. 

John  TborDton  and  Jamvi  Tfaornlon,  both  of  Udbonniv,  Derby,  mevhanks.  for 
llnnro*t3>ei)lt  In  lh#  maniifsclure  of  .m*ah«>i1  anJ  la<ipr<l  laliHca  anrl  itllier  weavlnga, 
■ail  Id  raliliiK  |iiU  aivl  loupcd  labile*  and  other  wiavlnK*.— UrL-*iub«r  W. 

WllUain  Emery  Hllllitar,  laechaolt^  enslitaer,  of  Npw  York,  for  cerlaio  Impran- 
■enu  Id  tha  cnnilrurtlm  of  boilcn  for  generaUnf  aUam.— December  lu. 

Charin  LaoipDrt,  of  Workington,  CacnbcrUuid,  thliH-balLdfr,  for  Inprareatinia  In 
rttfiftg  aalla,— December  \'i. 

Klcbanl  ArcblbaUl  BrDooiaii,  of  th«  flm  of  J.  C,  Ilobertaon  and  Co.,  of  Flaat 
atml.  patant  agtnu,  far  ImproremeaU  in  BDnntUuf  InatrnmeDta.  (A  cooiaianlca 
lloo.)-D«c«inbcr  tV. 

/dm  Darla  Uorrtei  StirUnr,  of  Black -rra nee,  North  Britain,  Eaq.,  far  cvrtalo 
■llora  and  cnmbttiailoaa  of  netata.— DeccBioer  22. 

aydnry  Smith,  of  NotUngbam,  for  Inprovcintnu  In  Indicating  tb«  bright  of  water 
tn  amm- bo  lien.— December  'H. 

Aufuilua  ipplefartb,  of  Dartfbrd,  Kent,  for  Inyraevtacnta  In  BacUDrry  nwd  A>r 
printing.— l>ecrmrier  2i. 

AatoalD  Dt  Sola,  of  Madrid,  Spain,  for  errtaln  ImprorecDMti  La  the  Ireatmcnt  of 
Mppar  nlBcrnla.     (A  cooimunlcaidon.]— Ueceoibcr  24. 

Cfcrtitopbar  Nickel*,  of  York-road,  Lambath,  and  Thonuu  Ball  and  John  Wood- 
hanw  Bagley,  of  Nolltnghani,  for  lM||WTweaia  in  Ui«  manufacture  of  knitted, 
loo|Md,  and  other  claitlc  labrlL-*.— DecMibar  14. 

Alfred  Ttneent  Newton,  of  Chancery- lane,  Hiddfr**!,  mechanical  drmnghtaman, 
tm  Improrementa  in  aeparatlog  aubataucra  of  dlfTerant  ipedflc  {'■^tlr*.-- ^rciin- 

b«r:u. 

Joaeph  SUMon,  of  Northampton,  eoglnerr  and  Iron  mannhctBnr,  (or  Iraprove- 
nenta  In  the  niaoiifaclurr  of  lr<in,  and  In  the  ateam  apparatvi  OHd  Uktrala  :  part  or 
Mrta  of  wbleh  art  alao  appllcabla  to  e*aporalire  and  motWa  yrpoaaa  gcncrall)r.— 
Sflctnbcr  27. 

Robert  Berk  Frogfalt,  of  Sala  Hoar,  Chntrr,  nianaftciortnit  aoalrdnl  cb^nlM, 

Ibr  l»p*o«*(nenU  In  thr  )vre[uratliin  of  certain  conpouoda  to  ba  u*p<1  for  the  purpo*« 

I  tt  rrntkrliic  woreii  aod  textile   fabric*,  paper,  laalber,  wood,  or  oltirr  imtarlal*  ot 

L  wbatancea  waUrptnof  and  llrcproor,  and  alaa  la  mKhlacry  or  apparalua  employed 

Ifaereln.— Dectnbcr  31. 


Prancia  Raatlnp  OrwniUMi,  of  Albany-tlml,  llofBla(ton>«rMCCal,  Car  loprotc* 
ncitia  In  coatluc  and  oruaBcntlng  ilnc— Ueccmber  SI. 

GaOTfc  Owrnoe,  of  tl|rde  Park-aquarc,  UlddlMCS,  Kj<).,  and  Gtongt  Perftnwa 
Wllaaa,  nanagtag  dlrvvtur  of  Prler'a  Patent  Candle  Hanufartarr,  BelottHit,  Vaviball, 
for  ImproTemnit*  In  treailng  fatty  and  olljr  nattAri,  and  la  ibamanntactuit  of  lamp*, 
caMllM,  algtal-laaipa,  and  anaji,  —  ne<«tnbet  SI. 

Oeorfc  Collier,  of  Halirai,  Tork.  mechanic,  for  InproreiiMiitB  In  tha  mannftrtdn 
of  ratpeta  and  other  labrlc*.— Decvmlier  31. 

Prand*  Clark  tlooatu,  of  Karltiown,  Berwick,  btdldcr,  for  an  Impmrcd  brdraolk 
■ypfaon.— Decembfr  JU 

Darld  Napier,  of  UUlwall,  etitlDMr.  for  InprovctBMta  la  ileuB-citglDei.— Dieeiaa 
berSl. 

Thoaua  Raraett,  of  Klagaton-upon-HuIl,  grocer,  for  IntpTOTencnta  ia  m*<cbiDeiT 
for  grinding  wbaat  and  other  grmla.— Janaary  ti. 

Joarpb  Addenbreokr.  of  Bartlctt't-paaain,  London,  envelope  manufacturer,  for 
liaptoTementa  In  tlte  mauofacture  of  cavuopea,  and  in  machinery  tiaed  therein.— 
Janoary  0. 

Cbarlef  Dkk*on  Archlbalil,  of  Port  land*  plan*.  Htddleaei,  Eaq.,  far  Improvemenla 
In  tbe  naanfKtare  of  bricki  and  other  article*  aude  of  plaatk  Baierlala,  and  In 
cnltlsf,  ahnplog,  anil  drasalog  tlie  Ranir;  a*  alto  BtODe,  wfMd,  aod  mctala.  and  In 
mactaiMty  ud  apparitua  emijloyed  therein.    (A  coamBaSnODO-}— Jan  nary  S. 

WllllBin  Cook,  of  Ktrgataii'ttpiiii'Hull,  working  n>pper«mlth,  r..r  Certain  Impnnn*. 
mania  la  the  cofutmctlcin  of  alcam  eoginei,  cuDjlatlng  of  a  rotary  rin-ular  valve  for 
the  retiular  admlaakin  of  iiram  fmm  tlte  bvlirr  allerualaty  Into  Iheehanibefa  of  Uia 
two  cylinder*  of  double  acUug  eugliica.— Jacnary  13. 

Akldr  Uarcellln  Dulhuli,  of  Part*.  Fiance,  ■tatuary.  for  an  lmprw»4  eh— tail 
combiiiaUua  of  certain  a^iita  far  ot>lBlolaff  a  anr  plaitki  prodnat.-^anaarT  12. 

Bobert  John  Sralih,  of  Uilnctaa,  MlddlcH^  hbUmw*,  far  cevtala  InttnmaMala 
In  machinery  or  apporatua  for  aiMrlnt  aUpt  aBo  Other  e*mU. — Jaaoarj  18. 

Jean  Antolnc  Farina,  of  Paila,  Fnnoa,  for  a  proccM  at  nanafacuulac  papv* — 
January  13. 

Jam**  AUcmaii.of  Palolty,  Renfrrw.  North  Britain,  calendrnr.  fbr  Impmremeeu 
la  the  trealmnit  or  AiilahlDg  of  tesUle  falitu-*  aiid  inatniala.-  Jaiiuarjr  'Jli. 

Jame*  Macoee,  of  btasgow.  North  Britain,  inerclianl,  for  Iniprvreisrala  In  the 
manuioctute  or  prodociton  ol  anuuaanial  fabnca.— January  2ti. 

Tboma*  Kennedy,  of  KIlaMRMCk,  North  Brilalii.  guu  maitufacUiTrr,  for  Imprar** 
meata  In  meMuring  and  teglitcrtng  the  flaw  of  water  and  other  lut da-— January  311. 

Peter  Arrnand  Lecomte  de  Pontaliiemorrau,  uf  South. alreet,  Flntburr,  lor  eertala 
ImproTcraenta  In  treating  fUtnnia  inLatance*.      (A  coutmomlcatlouO— January  30. 

Henry  Ortbani  William  Wajnitaff,  of  Bcttiaal-Kreen.  Iflddlears.  candle-nokei, 
for  improvement*  In  the  maaufacturc  of  candle*. — January  VU. 

Peler  Wrivht.  ot  Dudley,  Warceatrr,  rice  and  anvU  Bumufactorer,  for  impMvf 
tsrnia  In  Ibe  nianufaeturv  of  anvil*. — January  'i&. 

John  Whitehead  tha  youn|er,  of  Kltan,  near  Bury,  Lancaiter,  dgrer  and  Bniafaer, 
and  Robert  Dlgglr,  of  the  aatn*  place,  foreman,  lor  Itnprovenkpota  In  bleaching  ana 
dyeing,  aud  waahing,  acouriag,  otul  other  proc**aea  oonnetted  therewith. — Jaoo* 
nry  IM. 

fJeorite  Lowe.of  Klnabiiry-Hrcna,  Ijondan.rlrllrrffliieer.Bnd  Frrderlck Jahn Knna, 
of  Uorsefcrry-road,  ^^'«*(n)trl•t■;r.  cirjl  rtigitir^r,  fur  Improvrinptita  In  the  inannbctww 
of  go*  for  the  pnrpoae*  of  llluniirvatlon,  and  of  Iniprovemenla   In  lite   purlScaUon  Of  . 
gaa,  and  of  Improved  oiodr*  In  treating  the  prutlacla  arialng  front  the  manufacture  of 
ga*. — January  W. 

Frank  Clarke  HUlo,  of  t>«rtfofd.  Kent,  manafortttflng  cbamlit,  for  ImpraraDcou 
In  mannfactoring  and  purifying  certain  gaacs,  and  In  preparliif  certain  awbUmm 
for  puilfylng  the  lame.— Joaiiary  '£i. 

Peter  Armand  Lecoml*  tie  Funlalnemoreao,  uf  Sottth-ttreei.  Plnbory,  Loodaa* 
for  certain  Inprovemaut*  In  railway*  Anil  iocuiuatWe  engine*,  which  aold  Impree^ 
nsent*  are  ai*o  applicaliie  to  every  kind  of  iriui*uil**luii  cf  niotlun,  (A . commoak^* 
tlon.) — January  22.  .., 

Edward  Tyer,  of  Quien'i-road,  Daleton,  gentleman,  for  cotala  Impfovrmenla  la 
tbf  meana  of  couusuDlcallon  by  clc<-trlcUy,  and  ap]<aratiu  connected  tbcrewllb. — 
January  £1. 

Jam**  Plllan*  Wllaon.  and  George  Fcrgnaaoo  V^lion,  of  Wandeworth,  Mntbmen, 
for  ImpiDvciDeal*  In  the  prrpiraticn  of  wool  fuir  the  nManf*clare  of  wool  and  other 
fabrlre,  and  In  ib*  proeeii  of  obtaining  malcrlaia  to  ba  U*rt  fOr  that  purpOM.— 
January  '^^- 

Waltrr  lUarr  Brvdaoa,  of  Boston,  for  ImprovemeoU  In  apparnldt  for  algiM)  ai 
oilier  Ujhta  for  fallway*.— J*nuary  12. 


TO    COAAXSPONDEirTa. 

DISCSABGR    OP   WATER   OVKB    WEIRS    AND    OVRBFALLS. 

If  our  carre*iiond*nt*,  wbu  are  uoabic  lo  onderatand  correctly  the  raicul*tl(nuof 
the  Toblra^  or  ihr  illtcbarfe  of  water  over  wHr*.  will  mahe  nae  of  th*  inUowladg 
Table,  tbey  will  be  able  to  le*  tliat  Mi.  Bahcwell'a  calculaUoM  coufaria  coactly  wMk 
the  furnuia. 


Inch**. 


Frectlonal  part  of  a 
Foot. 


t 

H 


Decimal  part  of  i 

Foot. 


00833 
016G6 
0-2500 
0-3333 
0-4166 
0-5000 
0-5S33 
0-CfiG6 
9-7500 
0-8333 
0-9166 


Sqnara  reol  of  lb* 

Decimal. 


0-289 
0-40B 
Q-SOO 
0-577 
6^45 
0-707 
0-764 
0-616 
8-866 
0-913 
0-«&7 
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THE   RAILING  OF  THE   BRITISH    MUSEOM. 

Sydney  Smibke,  Esq.,  Architect. 

{mth  an  Eitsracing,  Plate  VI.) 

Two  assembliifres,  importflnt  in  their  influenoo  on  EngUih 
architecture,  have  lately  het'n  lield.  One  is  the  conversazione 
in  the  gallery  of  the  Architectural  Exhibition,  when  Karl  de 
Grey  came  forward  to  inaiif^nite  its  permanent  estahlishmcnt, 
and  lilieratly  ffave  it  a  aatictioo  which  thi^  leadindr  iirrhitpctH 
will  follow,  althoaffh  they  ouifht  to  have  given  it  fir»l.  The 
other  erent  to  which  we  allude  in  the  paper  read  by  Mr. 
I>omildflon,  at  the  llovnl  InHtitnte  of  Briiiiih  Arrhitpct>i.  on 
M.  HittorlTs  theorr  of  polychromy,  and  the  dt»cuttsionfi  wliit^h 
afterwards  took  place.  T'he«e  presented  a  gratifying  aspect, 
and  an  un»atiiifactory  one.  It  wan  in^tifyiofr.  and  a  striking 
proof  of  the  healthy  progress  of  architecture  among  U8,  to  find 
a  long  and  animated  discusiion  held  on  a  professional  tiiihject, 
aad  in  which  brethren  fn>m  the  leading  countries  of  Europe 
took  part.  The  public  meetings  of  the  Intititute,  and  the  publi- 
cation of  the  proceedings,  have  done  and  will  do  more  thau 
anything  else  fur  the  healthy  morale  of  architecture  among 
us.  In  the  debate  a  man  niuHt  give  come  testimony  of  the 
faith  within  him;  and  no  more  convenient  opportunity  presontx 
itaelf  of  airing  and  deodorining  those  antiquated  and  mouldy 
pn^jodices  which  heretofore  were  carefully  stored-up  and 
gniMnd  beyond  the  public  ken.  It  was  very  gratifying  to 
vHdmi  the  amount  of  original  research,  practical  knowledge, 
and  great  ability  brought  to  bear  in  the  dittcuuion  on  the  polr- 
ehromy  of  the  ancients;  hut  we  found,  with  letii  pleablnu  feel- 
inga,  au  extent  of  prejudice  and  an  absence  of  wholesome 
reasoning  on  the  part  of  so  many  uneakerH,  that  we  felt  the 
Institute  had  not  yet  accomplished  itx  tn«k.  Instead  of  the 
sound  logical  diiicuaaion  of  a  body  of  men  of  intellect,  there 
was  a  great  likeness  to  the  partisan  debating  of  a  select  vestry, 
a  Conciliation  Itall  conclave,  or  even  of  the  Houscd  of  Parlin- 
ment.  With  too  many  of  the  architects  it  was  a  faction  6ght, 
not  whether  truth  should  prevail,  but  whether  long-accustomed 
prejudice  should  be  protected.  As  we  shall  have  occa«iun  to 
refer  to  wme  of  these  exemplificalionH  of  the  tyranny  of 
rococoi^^m,  we  shall  not  now  detail   the  list  of  individual  actors. 

Mr.  Donaldson,  it  is  true,  prevented  a  particular  theory  of 
M.  Hittoiff  on  <ireek  polychrnmy,  but  the  diMiUHsion  not  unjus- 
tifiably took  a  wider  range.  Bringing  the  que«tiuns  at  isaue  to 
distinct  |irop<iciliiins,  the  leading  ones  would  be  these: — First, 
Did  the  Greeks  use  colour  in  architecture?— second.  Ought  we 
to  uae  colour  in  buildings  of  the  Greek  style? — third,  Ir  colour 
generally  admiasible  in  architecture?— and  fourth,  Ouglit  we  to 
adopt  it  here? 

The  first  proposition  in  a  simple  one  as  to  the  general  fact; 
but  though  every  one  was  forced  to  allow  that  the  (Jreeks  did 
ose  colour  in  some  parts  of  their  buildings,  yet  the  general 
endeavour  waa,  to  come  to  a  conclusion  that  the  tlattit  qtM  of 
whitewashism  was  the  normal  principle.  Whatever  the  other 
questions  may  be,  this  first  one  is  a  simple  question  of  fact;  and 
we  do  aay,  that  the  course  the  discussion  took  does  show  an 
extent  of  prejudice,  and  a  partixan  style  of  argumHiitation  on 
scientific  questions,  which  in  some  d'e^ee  detracts  from  the 
dignity  of  ibe  professiun.  The  weight  of  evidence  is  now  so 
etrong,  that  when  the  simple  queation  is  put,  no  one  can  deny 
that  the  Greeks  did  uae  colour  in  architecture,  but  in  the  dexire 
to  evade  the  consequences,  few  were  strong-minded  enough  to 
adopt  even  a  ju>tttfitible  form  of  opposition.  There  were,  ho w- 
•rer,  two  oourseM  laid  open,  which  left  an  escape  for  the  purists, 
— firgl,  that  the  Greeks  were  in  the  wrong  in  employing  colour, 
as  they  did  not  know  anything  about  it;  and  next,  that  the 
birds  and  dowers  in  this  country  did  not  exhibit  any  colour, 
and  that  therefore  the  climate  was  opposed  to  itii  induwence  by 
the  inliabitants  of  the  itdand. 

Although  the  use  of  colour  must  be  candidly  acknowledged, 
doubts  may  exist  aa  to  the  mode  of  its  application,  but  we 
think  they  may  be  conciliated.  Several  opinions  prevailed. 
One  was,  that  the  whole  external  surface  was  stuccoed  and 
coloured;  another,  that  the  stone  was  covered  with  stdid  colour; 
and  another,  that  the  surface  was  only  washed  with  ochre  or 
other  colouring.  M'e  can  see  no  reason  for  lying  ourselves 
down  to  the  adoption  of  any  ono  of  these  propotiitions  as  a 
general  law.     Just  as  we  admit  that  there  waa  a  difference  of 
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the  primary  material— in  one  district  marble,  white  or  red,  in 
another,  freestone  —  so  we  think  that,  as  each  system  pro- 
pounded has  authority  in  evidence,  all  may  have  prevailed 
separately  or  concurrently.  A  reasfinuhle  latitude  of  doubt 
exists  as  to  the  mode  in  which  particular  temples,  the  Parthe- 
non or  the  Theseum,  were  painted;  and,  likewise,  as  to  the 
treatment  of  individual  members — the  echinus,  the  epilrache- 
lium,  or  hypotrachelium.  These  points  are  fairly  open  to  doubt, 
and  each  will  be  determined  hereafter  by  further  reseju-ch  and 
the  collation  of  evidence. 

The  real  thing  fought  for  by  the  opposition  was  not  the  truth 
—that  they  wished  to  evade,  and  they  mixed  technicnl  objec- 
tions  as  freely  as  barrieters — but  the  orthodoxy  of  the  whitewash 
theory  in  classic  art.  In  order  to  arrive  ut  a  just  estimate  of 
this  theory,  we  will  fintt  aketch  its  history,  then  that  of  poly- 
chromy  among  the  Greeks,  and  bring  the  two  into  comparison. 
The  essence  of  the  whitewash  tlieury  is,  that  pure  white  marble 
is  a  valuable  and  beautiful  material,  and  the  only  one  to  be  used 
for  first-cliiss  sculpture  and  architecture;  and  it  is  the  belief  that 
the  Greeks  held  thi^i  theory.  The  modem  doctrine,  for  such  it 
ia,  arose  at  a  late  iteriod,  was  fostered  during  the  decline  of  the 
arts,  and  matureo  in  their  expiring  state.  In  the  prime  of 
modern  art  this  theory  did  not  prevail,  as  the  practice  of 
Michael  Angelo,  Rafaelfe,  Titian.  Rubens,  and  Alunso  del  Cano 
shows,  some  of  whose  finest  monuments  are  elaborately  deco- 
rated architectural  interiors.  England  has  had  the  chief  part 
in  nuD^ing  the  theory.  'I'he  destruction  of  the  monasteries  had 
among  other  effects  that  of  the  destruction  of  the  national 
schools  of  art;  and  with  the  extension  of  classical  teaching  a 
greater  reverence  arose  for  rlasitical  art.  The  schooU  of  art 
were  roofless,  the  patrons  of  art  no  more,  and  in  time  even 
artists  became  extinct,  so  that,  for  work  at  all  decent,  fureijirners 
had  to  be  called  in — and  yet  even  these  foreigners  executed 
decorated  interiors  whenever  allowed.  The  church,  however, 
was  sflcred  from  them,  and  the  whitewash-brush  of  the  ehureb' 
warden  swept  from  our  finest  buildingv  all  traces  of  the 
colotirist.  Thus  the  public  mind  was  in  a  blnnk  state  to  take 
strongly  to  the  new  theory,  which  was  fortified  from  without. 
Of  the  buildings  of  the  (>re<*ks  nothing  fur  a  lung  time  was 
known,  and  when  they  were  explored  they  were  found  in  niiaa, 
in  a  c-ondition  far  from  their  pristine  glory.  Careful  research 
would  however  have  shown,  as  it  has  to  subsequent  explorers, 
traces  enough  of  colour.  Ilcrculaneum  and  Pompeii  were 
passed  over  as  coming  within  the  category  uf  the  period  of 
decadence.  The  specimens  of  sculpture  which  came  to  us  from 
Home  had  been  buried  and  washed,  and  were  adopted  as  suffi- 
cient evidences  of  the  naked  niarl)Ie  theory.  Thus,  when  the 
Adams  began  the  restoration  among  uh  of  what  they  were 
pleased  to  call  classic  architecture,  no  one  permitted  himself  to 
doubt  that  whiteness  was  the  sublimity  of  art;  and  if  it  hud  not 
been  for  the  painters,  who  were  then  coming  into  life,  c*)Iour 
would  have  utterly  vanished  before  the  churchwardens.  Thus 
the  accidental  growth  of  a  prejudice  in  this  countrv  has  given  it 
stability,  and  until  n  late  period  no  one  was  allowed  to  con- 
template external  or  internal  pclycbntmy  as  a  lugitimatu  mode 
of  decoration.  Stucco  clothed  the  outside  of  a  buiidiug,  white- 
lead  and  whitewnsh  gave  purity  and  simplicity  to  the  interior, 
to  which  in  Mime  cases  marble  statuary,  diimney-pieceH,  anil 
reliefit,  gave  enhanced  dignity.  If  maple  and  varninthed  deal 
could  have  been  introduced,  in  time  a  uhole  interior  might  have 
been  completed  in  white.  Athenian  Stuart  and  the  Elgin 
marbles  did  nothing  against  the  reign  of  marble,  but  ratfaer 
confirmed  it.  It  is  said  there  is  no  bcwk  so  bad  as  not  to  have 
snmetliing  j^tod  in  it;  and  so  it  seems  in  other  things,  for 
Puseyism  and  Puginism  have  done  much  to  redeem  us  from  the 
reign  of  the  pseudo-clasade.  On  the  continent,  bo  it  observed, 
this  latter  system  bus  had  little  influence  except  among  the 
High  Dutch,  and  even  among  them  it  is  explodcu.  In  France, 
even  when  the  Greek  style  ruled  triumphant,  the  taste  of  the 
French  people  refused  to  reeign  colour. 

We  cannot  go  so  far  as  one  of  the  debaters  at  the  Institute, 
and  describe  the  Greeks  as  descended  from  the  Egyptinns  and 
the  Assyrians,  because  that  is  as  great  an  ethnological  error 
as  if  they  were  said  to  be  descended  from  negroes;  but  the 
Egyptians  and  the  Assyrians  were  undoubtedly  the  fathers 
and  teachers  of  the  trreelta  in  art,  and  the  formi;  which  we  look 
up  to  with  Ao  much  admiration  were  no  more  indigenous  among 
the  Greeks  than  among  ourselves.  Yet  at  the  Institute  it  was 
objeiUed  even  to  mediaivnl  decoration,  that  it  was  foreign,  imi- 
tative, and  not  in  accordance  with  the  genius  of  the  EngUsh 
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people.  U'e  may  here  too  ob(icr\'e,  tfist  oitr  clironte  i»  put 
rbrwnrd  as  another  obfltacle  t*}  our  indulgence  in  colour,  u  If 
ve  liked  bejiutiful  birds,  benstfi;  plants,  and  pictures  lesH  than 
the  inhabitants  of  the  tropics, — or  as  if,  on  the  other  hand,  we 
trere  to  seek  the  maiitcrH  of  colour  nut  among  the  Titians, 
Rubens',  and  MurLUos,  but  among  the  woolly'  denizens  of  Tim- 
huctoo,  Dambarra,  or  AHhantee.  The  tireeks  adopted  i>oly- 
chromatic  decoration  from  their  foreign  teachens,  mndc  it  their 
own — as  they  did  religioui  and  oolitical  inntitutions,  as  tbey 
did  even  the  alphabet — and,  as  trte  eridence  of  their  writers 
and  the  remains  of  tht'ir  wntkR  shoir,  fiucrefufully  practised  it  in 
conomtin  with  every  branch  of  art.  Here,  too,  we  must  pautr 
again.  Treatment  of  form,  we  are  told,  is  the  diattngvixhing 
function  of  the  architect  and  sculptor,  with  which  the  study  or 
application  of  colour  is  inconsistent;  yet,  will  these  spealcers 
teD  us  that  Kafaelle,  Corrcpio,  or  Vandyke  had  nolhinfj;  to  do 
with  form,  or  are  in  any  way  inferior  to  him  who  puts  up  n 
traveatie  of  the  Parthenon  or  carves  out  the  nymph  Onostech- 
neia? 

The  case  stands  thus;  that  the  Greeks  themselves  tell  us 
they  ueed  colour — their  modem  sectaries  tell  us  to  believe 
they  did  not;  and  we  are  called  upon  to  destroy  the  harmony 
of  the  artii,  and  to  dit-integrale  colour  from  its  natural  associa- 
tions. The  way  of  nature  is  clear,  notwithstanding  the  preju- 
dice about  climate — io  this  island  too,  without  exception,  in 
this  nurserv  of  artiHts.  where  rir-h  landHcapeK  invite  the  imi- 
tative hand  of  genius — the  way  of  nature  is  clear  that  the 
treatment  of  rolour  in  among  the  great  and  glorious  attributes 
of  beauty.  Here  all  is  beautiful  but  the  works  of  man;  and 
why,  even  if  perfection  of  form  could  be  obtained  by  the  one- 
sided practice  of  art,  are  the  works  of  man  to  be  exceptional? 
Fortunately,  the  healthier  sympathies  of  the  public,  and  the 
lobours  of  enlightened  artists,  have  solved  ibe  question.  The 
•ucceavfttl  exertions  of  our  great  painters,  and  even  of  our  minor 
painters,  have  not  been  without  inftucnre  on  the  architects,  and 
already  such  examples  have  been  produced  by  the  latter  as  to 
claim  the  public  approbation,  and  to  determine  the  progress  of 
•It. 

We  might  allude  to  several  works  of  deeoration  which  arc 
worthy  of  any  period  of  art;  but  we  may  auccessfully  |Hiint  to 
that  great  nutiiiiiul  nionumciit,  the  British  Museum,  in  wliich 
Mr.  Sydney  Smirke  has  not  only  distinguished  himself,  but 
contributed  greatly  to  the  cultivation  of  the  public  taste,  and, 
if  we  mistake  not,  given  an  impulse  to  the  progress  of  architec- 
ture. We  have  our  own  views  as  to  some  of  the  measures 
adopted  by  him;  but  great  aUowance  must  be  mndc  tor  the 
previous  condition  of  the  building.  Originally  designed  to  be 
in  the  achromatic  style,  Mr.  Sydney  Smirke  has  been  allowed 
tentatively  to  introduce  coloured  decorations.  We  consider 
the  pediment  of  the  iMuseum  open  to  some  objections,  but 
then  we  believe  this  is  is  chiefly  because  the  decoration  is 
jMTtial;  and  oven  were  there  nothing  else  to  be  said  in  his 
npport,  there  is  this,  that  he  has  given  the  &rst  great  example 
in  England  of  external  decoration,  and  which  hai  been  well 
followed  by  the  magtiiticent  railing,  another  work  unii|iie  among 
many,  lii  the  interior,  too,  he  has  had  to  proceed  step  by  step. 
First,  the  hall  and  iitaircase  were  allowed  to  be  painted,  and 
later,  the  sculpture  galleries,  in  which  he  has  made  such  an 
advance  that  the  hall  seems  already  out  of  keeping.  In  the 
transition  of  the  art  such  occurrences  as  these  must  be  treated 
as  the  result  of  necessity,  and  as  productive  of  advantage.  Wo 
look  upon  the  works  at  the  British  Museum  already  executed 
as  only  the  beginning;  and  when  this  building  and  the  Palace 
at  H'estminster  are  more  adviinced,  we  shall  have  two  of  the 
finest  monument*)  in  their  respective  stvles  that  the  world 
pooaopsea,  and  which  alone  would  give  distinction  to  any  other 
metropolis. 

^V  e  propose  with  this  number  to  lay  before  our  readers  an 
Engraving  of  a  portion  of  the  iron  railing  in  question,  having 
selected  it  as  a  subject  which  would  be  acceptable  and  useful  to 
our  rtrailcm  in  the  iiresent  tendency  of  their  art;  and  it  happens 
fortunately,  that  the  discussion  at  the  Institute,  which  we  give 
in  full,  as  we  did  Mr.  Donaldson's  paper  last  month,  has  given 
us  the  opportunity  of  diseusating  the  system  of  polyohromv. 
The  example  afforded  by  our  engraving  is  valuable  in  a  double 
point  of  %'iew,  because  it  illustrates  the  successful  treatment  of 
iron  and  the  application  of  colour,  for  each  of  which  the  archi- 
tect will  hereafter  ho  called  upon  to  apply  himself. 

There  are  some  remarks  of  Herr  Licht  so  well  expressed} 
that  although  they  are  to  be  found  in  the  other  part  of  our 


Journal,  we  cannot  but  repeat  them.  He  says:  "The  structure 
which  has  lately  developed  itself  in  England,  and  announced  a 
new  era  in  architecture,  the  structure  in  iron,  requires  the  aid 
of  colour,  from  the  very  nature  of  the  building.  With  our 
present  knowledge,  no  safer  and  more  convenient  way  of  pre- 
serving this  material  from  tlio  effeati  of  the  weather  presents 
itself  than  to  recur  to  colour,  which  will  certainly  require  often 
to  be  renewed.  The  field  for  colour  which  this  iron  architecture 
will  ttiniw  open,  cannot,  indeed,  be  calculated." 

The  railing  we  are  now  considering  is  an  iron  one;  but  instead. 
of  being  so  many  feet  run  of  spiking  from  the  founder's  pattern- 
b(Nik,  it  is  a  special  eompo«iti<in,  ami  oub  of  which  no  urchilect 
need  be  ashamed.  It  is,  indeed,  a  complete  illustration  on  a  point 
we  have  often  urged  on  our  readers — the  necessity  of  taking 
details  under  architectural  superinlendejice.  The  man  who  can 
produce  a  work  like  this  railing  stamps  himself  an  artiHt.  Of 
the  design  we  shall  say  little,  becauiw  we  have  given  it  of  a 
sufficient  size  to  enable  our  renders  to  understand  it;  and  It 
possesses  such  merits  as  win  for  it  approbation.  The  height  of 
the  railing  from  the  ground  to  the  tup  of  the  spikes  is  10  feci, 
and  to  the  top  of  the  standards  11  feet,  and  therefore  is  of 
such  magnitude  as  to  give  a  striking  character  to  the  work. 
The  railing  rests  on  a  fine  granite  basis,  and  Is  connected  in 
composition  with  well  composed  granite  piers  and  with  entrance 
gates,  which  are  of  themselves  important  works.  The  main 
rails  are  3  inches  diameter,  and  stJind  10  inches  apart  from 
centre  to  centre.  The  castiog  is  very  finely  executed,  and 
reflects  great  creilit  on  the  manufacturer. 

The  colouring  of  the  railing  is  a  rich  maroon,  portions  of  the 
work  being  distinguished  by  gilding.  These  are  the  spikes  of 
the  main  rails,  and  the  sj>earheadfl  of  the  intermediate  ratla, 
and  on  the  standards  the  rim  of  the  vnse,  the  ornament  on  the 
necking  between  the  two  upper  railfi,  and  portions  of  the 
mnsques.  The  treatment  of  the  colouring  is  the  more  notice- 
able from  the  free  application  of  gilding,  which,  though  so 
successfully  applied  on  the  continent,  has  here  been  wholly 
neglected.  Mr.  Smirke  therefore  deserves  thanks  for  this 
detail  likewise. 


POLYCHROMATIC     EMBKLUSHMENTS    IN    GKEBK 
ARCHITKCTURK. 

{Being  a  Discuttion  at  the  Jtotfal  Inatitute  of  British  ArekUteU^ 
January  itifA,  and  Febrttary  9lh,  on  the  Explanafton  givtn  hjf 
Tuouxii  L.   DoNjki.D8oH  at  the  Meeting  of  January  ISM.) 

Mh.  Donaldson  gave  a  re'sum^  of  the  remarks  made  by  him 
at  the  preceding  meeting  (see  ante  p.  5),  to  explain  the  Foly- 
chromy  of  Greek  Architecture,  as  illustrated  in  the  work  of 
M.  l^littortf.  He  then  proceeded  to  observe  that  M.  Ilittorff, 
in  his  very  elaborate  work,  reviewed  the  different  processes  of 
painting  which  were  folluwed  by  the  ancients.  Among  these 
were  described  encaustic  painting,  a  resinoufi  or  gummy  descrip- 
tion of  painting,  and  two  or  three  other  kinds.  The  work  also 
contained  a  xummary  of  the  researches  of  the  most  learned 
chemists  on  the  subject,  with  a  representation  of  tlie  tomb  of  a 
Indy  painter,  whose  skeleton  was  surrounded  by  various  impl&< 
menls  of  her  art,  as  palettes,  mortars,  brushes,  and  colours;  a 
proof  that  the  processes  of  the  ancients  in  these  matters  were 
very  similar  to  our  own.  The  great  point  of  difference  on  ibe 
question  of  polychromy  would  be  found  in  the  opinions  enter* 
tained  as  to  the  extent  of  its  application.  The  pamphlet  which 
M.  itempor  had  presented  to  the  Institute  at  the  last  meeting 
showed,  he  believed,  that  that  gentleman  adhered  to  the  opinion 
of  M.  KhouI  Kiurhette,  that  the  paintings  of  the  (ireeks  were 
not  properly  mural  paintings,  but  paintings  upon  tablets,  which 
might  be  removed  at  ntea^ure.  M.  Hittorff,  on  the  contrary, 
was  of  opinion  that  all  the  paintings,  used  externally  or  iotAr- 
nally  (except  votive  offerings),  were  strictly  murnl,  and  formed 
part  of  the  walls  themselve^i.  It  was  evident,  from  the  Koman 
naths  and  the  remains  of  Pompeii,  that  the  Romans  painted 
their  walls  very  extensively ;  i  ndeed,  every  fre^h  discovery 
sliowed  that  painting  funned  an  esst^ntiat  part  of  their  archi- 
tecture. Mr.  Donaldson  was  not  aware  that  any  remains  of  the 
supposed  tablets  had  been  fnund.  An  to  external  psintioga, 
they  must  have  been  executed  upon  the  walls.  He  then 
referred  to  a  fragment  exhibited  by  the  kindness  of  Mr.  AngeU, 
being  part  of  a  plain  bird's<beak  moulding  from  one  of  the 
temples  at  Selinus,  which  had  evidently  been  coloured  blue  or 
green,  and  red,  the  outline  of  the  ornament  being  left  yellow  or 
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ihite.  In  the  work  of  the  Duke  of  Serradifalcu  there  were 
.B'VcrA]  iUustrntious  of  nctuul  paiutlnc^  upon  the  architectural 
memtwrs  of  the  <ireek  templeiii  in  Eaicil)',  especiiJIy  on  the  sculp- 
tures fram  S«.>linu>i,  in  which  the  jrround  of  the  mctopefl  was 
altowQ  to  hare  been  red.  Mr.  AngeU's  work  on  these  sculpturen 
gave  flimilnr  proi>f»  of  the  employment  of  painted  architecture. 
It  cttulil  not.  therefore,  be  denied  that  psintinx  hm  applied  tu 
the  external  face  of  thei^  temples,  but  the  questiou  was  of 
course  open  as  to  interior  decoration. 

The  subject  (if  polychmtny  was  not  a  mere  question  of  curl- 

Mity,  or  pedantic  antimiaiian  reicarch;  but  it  wait  one  of  great 

importance  in  their  daily  practice  an  architects,  now  that  there 

was  an  increaKed  demand  fur  the  employment  of  colour  in  the 

d«camtion  of  houses.     The  general  use  of  colour  by  the  Kgyp- 

tiMa»  wa«  well-kuowQ,  and  could  be  testified  by  i\f.  lloreau, 

Mr.  Uaxnilton,  and  Mr.  Scolett,  who  were  present.     The  taste 

of  the   Romans  was  a  reflection    of  thnt  of   the   ]%yptians 

ftnd  the  Greeks,  and    in  their  architectural    remains  colour 

^^was  onifersally  to  be  traced;  whilst  the  vases  of  the  ancients 

^^blao  afforded   ahundint    pr<H>f   of    itti  employment   in    another 

^Hjkranch  of   art.     In  the  middle  ages  buildings  were  profusely 

^Hdecomted,   not   hy   the    timid    trials  of   inexperienced  tawte, 

^Hwut   with  the  utniott  buIdncMS  of  crude  but  glowing  colouring 

^^and  gilding.     A  coloured  monument  in  a  niediieval  building 

now  appeared  a  spot  upon  the  plain  titone-work;  but  it  should 

be  raouinbered  that  the  whole  4>f  thet«  edi6ce8  were  orii;inally 

imoantmd  with  colour,  «o  ott  to  render  the  arcesMtries  in  har- 

»inoiiT  with  the  grand  ma«»,  in  order  to  insure  the  general  etfect. 
To  illustmte  the  •iuhjert  Ktill  further,  Mr,  Donaldson  produced 
two  itmall  drawinity  of  modern  wurka  of  t^cutplure  (Mercury 
aad  Pandora,  by  Flnxman,  and  a  Female  sleeping,  hy  Uaily), 
tinted  to  show  tlieir  apuearance  if  painted,  and  said  he  con- 
adered  llmt  an  increased  degree  of  exureiuiiun  and  sentiment 
would  thut  he  given  to  sculpture.  The  Greeks,  he  believed, 
de«ired  to  give  to  their  tK*ulptnre  that  life  and  sentiment,  that 
glow  of  health  and  l>eauty  of  colour  which  were  to  be  found  in 
ature.  The  descriptious  by  classic  authors  of  the  decomted 
|tliroue«  and  altarK.  &c.,  by  which  their  statues  of  Jupiter  and 
iJkfinervH  were  arconijtiinied,  iiatiirHlly  led  to  this  inference. 
I'U'ith  rei^ard  to  the  modern  u.se  of  iiolycbromy.  Mr.  Donaldson 
[xe/erred  to  the  highly  satisfactory  mnlance  oi  the  Britiidi  Mu- 
I  •eimi,  the  HCulptureM  in  which  liad  received  npw  life  and  anima- 
|tiun  by  the  coloured  biirkirrounds  introduced  under  the  direc- 
tion of  Mr.  Sydney  Sniirke.  The  r*iling^  of  the  HCulpture 
Igalleries  in  the  Museum  had  alM>  been  skilfully  decorated,  in 
Luaison  with  the  walia,  and  it  was  at  length  possible,  in  some 
jdeji^ee.  to  etttimate  the  effect  of  Huoh  embellishments  in  (rreek 
[  buildtnfr^  He  had  never  entered  the  cellars,  so  to  speak,  of 
[the  \'atican — itfl  sculpture  galleries — the  walla  of  which  were  of 
r  marble,  without  experiencing  a  painful  sensation  of  coldness. 
■The  background  at  the  Britit>h  .MuHenm  woj^  not  buch  as  to 
diatract  attention  from  the  atatue«,  hut  while  it  absorbed  the 
colour,  it  allowed  all  the  light  to  play  upon  the  marble.  Mr. 
^H  J>oiuUdson  here  read  a  cummunicatiou  from  Mr.  Smirke  to  the 
^HloUuwing  effect  :— 

^^M  "Were  there  no  surviving  evidences  of  the  practice  of  poly- 
^Hchromy  in  ancient  architecture,  we  )>huuld  he,  perhapti,  justified 
^Hifl  attfiuniiig  its  existence,  from  the  fact  of  our  finding  so  prcva- 
^Vlent  the  practice  of  stuc4-ttirig  thi>  exterior  surface>4  nf  ancient 
^V  ataionry.  I  can  myself  bear  te.ttiniony  to  the  exi-mence  uf  ttuK 
practice  at  Selinaaj  Agrigentum,  I'isstum,  and  TivoH.  The 
I  euld,  meagre  appearance  of  this  d^nd  white  plaster  would  have 
'  tieen  inKU|ipurtnlile  to  tlie  fervid  eye  of  an  architect  educated 
■midtit  tJie  brilliant  profudioa  of  painted  embelliahmentd,  Buch 
AS  we  koow  was  lavished  on  every  olgect  of  fictile  manufacture. 
I  beg,  however,  that  you  will  note,  that  at  all  the  above-named 
I  site*  the  masaury  wa^  executed  with  nn  exceedingly  coarse 
I  material,  BO  coarse  an  to  reader  this  treatment  tKarcely  a  matter 
^H  of  choice.  The  case  becomes  very  different  when  the  beautiful 
^H Biarble^  of  I'entclicon  were  used,  and  the  (ireek  eye  must 
^'-indeed  have  beeu  insatiate  of  colour  to  obliterate,  without 
[  scruple  vr  compunction,  the  soft  crystalline  traiiMlucency  of 
^^  tliat  umterial.  UuL  you  Kay,  ex  mthetini,  that  the  whole  Murface 
^■■cf  the  Athenian  temples  was  not  only  painted  but  [ilasteredl 
^H  ao  that  Mr.  Compo  can  rlaitn  a  claMtic  descent!  However  ct>n~ 
[  eonant  this  brilliant  draping  and  jewellery  may  have  been  with 
the  clear,  cunny  atmoiephere  uf  Greece  and  Sicily,  you  must 
Lpause  before  you  advocate  a  similar  proceeding  in  our  cloudy 
^sone;  the  taiiteii,  feelings,  and  habits  of  men  conform  to  the 
•iroumstaocca  of  external  nature;  even  in  the  plumage  of  birds, 


and  in  the  furs  of  animals,  how  chary  of  colour  is  dame  Nature 
hetaelf  in  our  cold,  grey  climate,  and  yet  how  lavish  in  the 
sunny  south!  Medi«val  artists  felt  this  difference;  whilst  in 
India  beautiful  buildingn  were  rixing,  radiant  with  coloured 
marblea  and  mu»atc;d,  we,  in  Europe,  were  raising  equally  ittately 
edifices  without  a  touch  of  colour,  as  grey  and  »»  twjnibrc  an  our 
hills.  The  contraat,  however,  ceaaes  at  oncu  when  we  enter  and 
lihut  out  the  face  of  niiture.  No  heathen  arii^t  could  have 
dealt  in  blue,  red.  and  yellow,  with  more  guttto  and  profudun 
than  the  Christian  when  engMged  on  interior  decorations. 
U'hatever  douht  may  Ktill  hang  about  the  question  of  external 
painting  in  Greek  arcbitectiire,  there  need,  at  leatst,  he  none  ou 
the  subject  of  interior  polyuhromy.  1  du  not  (tuppose  that  any 
one  doubts  as  to  the  lavish  u&e  of  colour  within  the  tireek 
temple.  There  wa»,  indeed,  a  sort  of  necessity  for  this,  in 
order  tu  bring  into  harmony  the  various  natural  hues  of  the 
raw  materials  u^d  in  ita  coniitruction — the  wood,  stone,  marble, 
imd  metal;  moreover,  the  habit  of  constantly  burning  lamps  ^ 
a  religious  rite,  would  engender  so  much  soot  that  a  periodic 
renewal  uf  the  surface  decoration  muut  have  been  an  absolute 
necessity.  The  Hinoke  nui&ance  was,  you  know,  so  great,  owing 
perhaps  to  the  imperfect  nature  of  their  lampit.  that  the  atrium 
of  a  Koman'b  houM)  became  bo  luimed  after  it.  I  cannot  imagine 
however  we  should  have  sunk,  in  these  days,  into  such  imbe- 
cility as  regards  the  u^e  of  positive  colours:  in  England,  too, 
whut^e  painters  have  long  been  tlie  best  coluuristK  in  Europe. 
But  the  eighteenth  century  was  truly  the  Bietian  period  of  our 
art,  and  when  the  discovery  of  Greek  excellence  awnke  in  us 
new  and  higher  feelings,  the  attention  uf  architectural  students 
was  absorbed  in  the  Htudy  of  beautiful  outlines  and  wonderful 
forms:  it  was  not  till  long  after  that  the  uiie  of  colour  among 
the  Greeks  became  an  object  of  particular  notice  and  research. 
That  we  have  still  much  to  learn  on  this  subject  is  obvious,  from 
the  fact  that  the  doctors  still  so  widely  differ.  You,  my  dear  sir,, 
who  are  honourably  and  usefully  engaged  in  training  up  in  the 
way  they  should  go,  the  minds  of  so  large  a  pro|>ortion  of  our 
future  rhidias'a  and  Wren's  you  cannot  fulfil  your  mission 
better  than  by  fixinu  attention  on  this  new  branch  of  architect 
tural  study.  In  doing  so,  however,  I  truHt  you  will  oot  confine 
yourself  to  the  consideration  of  ancient  exomplars,  however 
beautiful  and  ingenious  tbey  may  be.  Let  not  the  study  of 
nature  evnr  he  negleiHed.  She  does  everything  infinitely  better 
than  wc  can  ever  hope  to  do;  all  the  concentrated  taste  and 
ingenuity  of  the  Crystal  Palace  itself  could  not  paint  t)ie  lutck 
of  a  beetle  or  the  tail  of  a  humming-biriL  Vet  certainly  the 
principles  on  which  nature  has  worked  may  be  inquired  into,i 
and  the  very  attempt  to  underntand  her  must  be  attended  with, 
profit  to  the  student.  Let  him  iiu^uire  why  the  blossom  of  the 
rose  never  looks  so  charming  ah  when  contrasted  with  its  own 
green  leaves;  ond  why  the  purple  and  yellow  streaks  on  the 
corolla  of  tliu  panhy  maku  that  humble  little  plant  one  of  the 
most  lovely;  and  let  him  observe  with  admiration  the  consum- 
mate skill  with  which  the  great  Instructreiis  will  cause  peace  and 
liarm{iny  to  prevail  between  the  most  hostile  tints,  and  bv  her 
magic  touch  will  convert  horrid  discords — the  greens  and  the 
oranges,  the  browns  and  the  purples— into  new  sources  of  beauty 
and  pleasure." 

Mr.  Duimldson  believed  tlial  what  Mr.  Smirke  said  about  ex- 
ternal painting  could  nut  be  denied,  after  the  abundant  evidence 
supplied  in  the  work  ofthu  Duke  uf  Serradifulco,  and  tlie  actual 
fragments  wbich  had  been  lauhmitted  tu  the  meeting.  In  con- 
clusion, he  repeated  his  opinion  of  the  value  to  be  attached  to 
the  illustrations  of  an  architect  and  an  artist,  like  M.  Hittorff, 
beyond  thoiie  of  a  mere  antiquary,  however  learned.  M.  Hit- 
torff's  work  had  enjoyed  the  highest  estimation  in  Germany, 
and  the  author  had  received  distinguishing  markx  of  approtia- 
tion  in  pnmf  of  the  value  attached  to  his  labours  by  the 
Sovereigns  of  Germany,  on  the  report  and  advice  of  the  learned 
men  by  whom  tbey  were  surrounded. 

Mr.  PtiNutMi:  said,  that  although  liJs  studies  at  Athens  had 
been  directed  rather  to  form  than  to  colour,  it  was  impoiisible  to 
live,  as  he  had,  fur  many  months  under  the  shadow  of  the  Far- 
theiitui  and  the  Theseum  without  making  some  ohservatiunK  un 
the  colouring  of  tho^e  temples.  On  one  point  in  Mr.  Donaldson's 
paper  he  must  venture  entirety  to  differ  with  him — viz.,  with 
respect  to  the  painting  of  the  echinus  of  the  Doric  capital.  He 
was  quite  satisfied  there  was  no  painting  whatever  on  the 
echinus.  Then,  in  regard  to  the  epitrachelium,  as  he  would 
call  it — not  the  hyuotrachelium — the  hollow  curve  above  the 
small  necking  (the  hyputracbelium  being  below  it),  he  believed 
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that  thnt  memKer  niso  had  not  been  painted  In  the  Parthenon. 
He  hmt  exfimined  all  the  best  preserved  capitaU  with  very  great 
attention,  nnd  fuund  not  the  ali^hte^it  trace  or  ndour,  or  of 
lhi>«e  lines,  eniiraved  or  incited,  which  were  generally  employed 
to  determine  the  pnttern  of  the  colourlni;.  It  occurred^  how- 
ever, on  the  ryiimtiimi,  on  the  bird's-heak  mMuldiii^,  and  even 
on  the  architrave  bands,  these  beioff  in  «ituntionB  very  much 
exposed;  but  the  echinus  and  the  e|HtrNchelium,  which  retireil, 
and  were  perfectly  protected  from  tlie  weather,  presented  a 
perfectly  polished  surface,  as  complete  as  when  first  formed, 
with  a  beauliful  uniform  tint,  but  without  a  sin;c1e  trace  of  any 
line  to  ref^ulate  the  application  of  colour.  Where  the  line  wan 
not  to  he  traced,  the  surface  very  often  stood  raised  up,  about 
the  thicknrxs  of  a  nheet  of  paper,  indicating  the  utie  of  colour 
where  the  nctual  en)^avi<d  outline  failed;  hut  there  was  not  an 
atom  of  «iiich  proof  on  the  abacus  i»r  echinus  of  the  Parthenon. 
There  might  be  auflicient  analogy  for  supposing  thotw  members 
to  have  been  painted;  indeed,  there  was  an  ornament — a  little 
rai«ed  flower^n  the  echinus  of  the  temple  of  Ceres  at  Paestum; 
but  he  was  satisfied  there  was  not  any  in  the  capitals  of  the 
Parthenon,  nor  did  he  think  there  had  been  in  those  of  the 
Theseum.  M.  Scoiper,  however,  was  of  n  different  opinion,  and, 
he  believed,  tttated  that  he  had  seen  some  lines  upon  the  echinus 
in  the  capitals  of  the  Thetieum.  He  (Mr.  IVuniKe)  could  only 
lay  that  he  had  examined  the  most  perfect  capitals  of  the 
Theseum  with  great  care,  and  had  seen  no  such  lines.  If  any 
existed,  wan  it  not  possible  thnt  they  had  been  drawn  by  Stuart, 
or  some  other  artist,  with  a  view  to  assist  in  obtaining  a  perfect 
measurement  of  the  echinus?  Of  course,  thia  quesiion  was  to 
be  decided  by  evidence;  but,  as  a  matter  of  argument,  he  (Mr. 
Penroue)  considered  that  any  painting  on  the  echinus  would 
have  an  ill  effttct.  The  shadow  cast  by  the  beautiful  sky  of 
Greece  fiom  the  square  abacus  on  the  swelling  form  of  the 
echinus  was  alone  sufHcient  to  make  the  Doric  capital  the  most 
exquisitely  formed  surface  imaginable;  and  its  effect  would  he 
seriously  injured  by  the  suggested  lines  of  the  eggs,  which 
would  break  the  figure  of  the  shadow.  Mr.  DonaldHon  thought 
there  would  not  be  sufficient  emphasis  in  the  capital  without 
such  ornament;  but  it  seemed  to  liim  that  the  reversed  curve  of 
the  epitraohelium  was  quite  (sufficient  to  diatinguibh  the  Khaft 
from  the  partii  above  it,  aided  by  that  effect  of  liglit  and  nhade 
which,  in  the  latitude  3li%  was  so  very  different  from  that  pro- 
duced in  the  Intitude  of  ji^.  The  dado,  so  well  :4liown  in  M. 
Hittortf'a  restoration,  was  a  feature  mf  such  importance  as  to 
have  obtained  a  particular  name  in  the  Erectheuni  iniicriptton, 
first  published  by  Pr.  C'baodler.  He  agreed  with  Mr.  Donald- 
son in  thinking  that  the  cases  of  tlie  doors  were  of  bronze  at 
the  Parthenon,  and  that  the  doors  were  of  the  same  material. 
Proceeding  to  consider  the  subject  generally,  Mr.  Penrose  said 
that  its  importance  was  quite  evident.  The  architecture  of  the 
Greeks  muld  not  be  thoroughly  understtiod  M'ithout  studying 
their  polychromy.  A  ctjnsiuernble  advance  had  been  made  in 
that  study,  especially  in  M.  Hittorff*s  work.  Frum  the  nature 
of  our  climate,  and  even  from  our  very  veneration  of  the 
Greeks,  we  micbt  be  loath  to  admit  their  u:>ie  of  pi^ilychroniy. 
A  juster  feeling,  however,  should  make  us  feel  that  they  hiul 
attained  the  l^ame  perfection  in  pairiting  as  In  other  arts;  and 
we  should  rather  doubt  our  own  knowledge  of  what  they  did 
than  their  excellence  in  art.  As  our  northern  climate  dis- 
inclined  US  to  believe  that  the  l_irecks  used  colour,  so  their 
southern  climate  miglit  have  led  them  to  adopt  it.  Indeed,  the 
natuml  background  of  the  sky  was  of  great  importance  in 
regard  to  the  different  effet*t  of  plain  and  painted  architecture. 
The  use  of  eolour  in  this  clintiite,  however,  need  not  be  abso- 
lutely denied;  hut  it  should  be  ui»ed  with  moderation.  I'he 
Greeks  were  almost  necesi^arily,  from  their  origin  and  ancestry, 
led  to  employ  colour  in  their  templefu  The  Egj-ptiana  univer- 
saUy  u»ed  it;  and  the  AK»yrians  (the  other  progenitors  of  the 
Creeks)  u&ed  it  bIm),  to  an  almust  eijual  extent.  The  remains 
of  the  temple  of  Jupiter  at  ^iilginii,  one  of  the  earliest  itreek 
temples,  proved  that  colour  had  been  there  eniployeil.  M. 
Hittorff  hud  given  a  restoration  of  that  temple,  and  he  (Mr. 
Penrose)  would  refer  to  another  restoration  by  himself  and  Mr. 
Willson,  chiefly  copied  from  that  of  M.  Btouet,  in  his  'Expe- 
dition fifientitioue  de  Mort^;.'  That  colour  was  employed  on 
(he  4rre«k  temples  it  wna  impotisihle  to  doubt;  the  remains  of  it 
OD  the  Partbenun  were  in  such  a  riiile  of  preservation,  and  so 
correct  in  point  of  form,  that  the  main  fact  was  unquestionable. 
This  was  also  evident  on  referring  to  the  engravings  of  several 
coffers  in  the  ceiling  of  the  Propylasa,  shown  iu  the  work  on  the 


Athenian  remains,  which  had  just  been  published  by  the  Dilet- 
tanti Society,  from  the  drawings  and  observations  of  himself 
and  Mr.  H'illson;  and  the  design  of  Iho-te  paintings  proved 
that  they  were  either  the  work  of  the  (.Ireeks  who  finished  the 
building,  or  that  they  were  executed  within  100  years  after* 
wards.  The  decline  of  art  ofter  that  period  rendered  it  tmpos- 
sibte  that  they  could  be  materially  later  than  the  time  of 
Pericles;  and  inasnmeh  as  the  sanctity  of  those  edifices  within 
100  years  after  their  erection  rendered  it  highly  improbable 
that  anything  was  done  to  them,  inconsistent  with  the  feeling 
of  the  original  desigii,  he  wag  le'l  to  conclude  that  the  whole  of 
thetie  paintings  were  executed  before  the  temples  were  finished 
and  the  scaffolding  removed.  It  was  very  easy  to  distinguish 
thetii  frutn  the  medi»val  paintings  which  might  be  found  upon 
the  Parthenun.  Probablv  the  stucco  which  Mr.  Donaldson  said 
he  had  traced  on  the  Theseum  might  have  been  prepared  fw 
medisval  paintings, 

Mr,  DoNAUtsoK  explained,  that  he  had  obsen-ed  the  stucco 
on  the  eicternal  wall  of  the  cella,  and  his  imprt^Msion  at  the  time 
— for  he  had  referred  to  hiH  notes — was  that  the  whole  external 
Mirface  uf  the  Th^seuin,  and  the  columns,  had  been  covered 
with  stucco  con  tent  puraneously  with  its  first  erection,  and  with 
a  view  to  receive  painting. 

Mr.  pRMuiHK  said,  thiit  as  far  as  the  columns  were  concerned, 
bis  impression  was,  that  they  were  as  perfectly  polit^hed  and  as 
highly-finished  as  those  of  the  Parthenon.  He  iiroceeded  to 
rend  a  passage  from  Langhorne's  translation  or  Plutarch  la 
reference  to  the  Greek  temples;  offering,  instead  of  a  portioo 
of  it,  the  following  literal  tran<itatinn  of  the  words: — "In  beaatjr 
each  was  then  immediately  old,  and  in  freshness  till  now  eacui 
in  recent  and  young."  From  this  be  inferred  that  when  new, 
they  were  not  crude,  and  therefore  must  have  been  in  someway 
painted,  and  that  the  excellence  of  the  work  was  such,  that  it 
hftd  preserved  its  freshness  for  600  years.  Passages  in  the  poets, 
and  an  inscription  referring  to  the  Krectheum,  proved  that  gold 
was  largely  employed  in  the  decoration  of  temples;  but  not,  ho 
thought,  to  tliu  extent  aliown  by  the  restoration  of  Mr.  Owea 
Jones.  Mr.  Penrose  here  referred  to  some  painted  fragments 
discovered  in  an  excavat'ton  made  near  the  south-east  an^le  of 
the  Parthenon,  and  described  by  Mr.  Bracebridge.  These  were 
coloured  red,  blue,  and  yellow,  and,  in  his  opinion,  were  of 
earlier  date  than  the  Partlienon,  and,  no  doubt,  fragments  of 
the  temples  destroyed  by  the  Persians.  This  might  have  been 
the  site  of  the  workshops  for  the  builders  of  the  present  Par- 
thenon; and,  indeed,  among  the  remains,  acSlosed  jiir  containing 
colours  was  found.  With  regard  to  the  limits  of  Polychromy, 
he  was  decidedly  in  favour  of  H.>me  limit**,  and  thought  that  the 
surfaces  which  were  coloured  were  comparatively  small,  espe- 
cJully  in  the  shade;  hut  still,  though  the  principal  remains  of 
eoluurs  were  to  be  found  on  the  sofSts,  there  were  faint  linee 
of  patterns  having  been  used  on  tMtmo  very  exposed  parts,  as 
on  the  tieriia  and  reguta  of  the  architrave — •sufficient,  tudeed,  to 
lead  tu  the  belief  tlmt  if  the  abacus,  or  echinus,  or  architrave 
had  been  painted,  traces  of  such  painting  iiUo  would  be  fimnd. 
If  the  views  of  M.  Semper  and  others,  as  to  the  use  of  tablets, 
were  correct,  he  did  not  thi[ik  a  particular  building  at  Athens 
Would  have  been  called  the  Pinacotheca,  or  the  Hall  of  Tablet 
Pti::tures.  If  the  cella  walls  were  painted,  which  wa.>i  probable, 
the  colomns  would  be  thrown  out  with  great  brilliancy,  as 
shown  by  M.  Hittorff.  .\s  to  the  colour  of  the  background  of 
the  Kinilpturcs  tlierd  was  no  evidence  at  the  Parthenon  as  to 
whether  it  bad  been  blue  or  red,  or  whether  it  had  been  painted 
at  all.  At  JEnina  it  certainly  was  iminlcd,  His  observation  had 
failed  to  satiiify  him  that  colour  had  been  at  a!l  employed  upon 
the  sculpture.  U'hilti  positive  colour  was  limited  to  small 
surfaces,  it  was  probable  thitt  a  general  tint  might  have  pervaded 
the  rest  of  the  architecture.  M.  Semper  had  given  a  strong 
red  tint  to  the  whuli;  of  the  Thesfuni,  having  found,  as  he 
suppuaed,  remains  at  one  angle  of  the  external  architrave  to 
warrant  the  application;  but  it  was  to  be  obt^erved  that  the 
natural  tint  of  llie  marble  there  employed  was  very  remarkable, 
and  arose  from  a  natural  efflorescence  (caused  by  the  oxidation 
of  the  iron  in  the  Pentelic  nmrble),  M-hich  pro<luced  a  magnifi- 
cent warm  colour  appr<iaching  to  red.  .Mr.  PenroRe  here 
referred  to  a  highly-finibhed  original  drauing  by  himself,  to 
convey  nn  idea  ot'  the  present  appearance  of  this  temple,  and 
of  the  colour  which  he  had  described.  If  the  columns  were 
fcliKhtly  toned  down,  they  would  have  an  admirable  effect  in 
front  of  the  dark  ground  of  the  cella.  The  earlier  columns  of 
Greek  temples  were  of  limestone,  and  these  were  invariably 
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Coat«d  with  a  fine  stucco;  but  when  marble  wu  uned,  an  nt 
of  the  fiiieitt  and  mo^t  expeaiive  kiod^  it  wu  difficult 
ipoM  that  it  would  h»v«  bMn  covered  with  stucco. 
__  lias  described  some  temulea  tm  uf  stime,  and  others  u  of 
srble;  and  if  the  latter  had  Wen  covered  with  ntucco,  he  could 
dly  have  druwo  iiiiy  such  diKtinction.  On  the  other  hflnd, 
Blr.  Penroite  did  out  suppote  that  raw  and  crudfl  white  ninrltle, 
|ik(<  that  of  PeutelicuR,  wuuhl  hare  been  left  without  Mine 
toning  down.  The  columns  of  the  Parthenon  showed  mime  faint 
truce*  of  a  verjr  thin  and  delicate  transparent  wash  of  oclire^ 
or  some  such  Bubstance.  It  was  not  a  fact  of  which  he  could  be 
T«ry  pMtlive,  but  he  thouffht  it  waji  some  kind  vf  wn!<h;  it  was, 
howerer.rather  diffimlt  to  discrimi oate  between  the  efil<>re«ceDce 
he  had  mentioned,  and  the  traces  of  octual  colour.  The  fetute- 
BientA  of  Vitruviua  revpectinf;  the  Attic  ochre  estrjicted  from 
the  silver  mines  of  Laurion,  and  the  analyMH  uf  n  modem 
Athenian  chemist,  referred  to  by  M.  Ilittortf,  authenticated  the 
«M  of  ochre  by  the  (ireeks;  and  Pliny  expretwly  tttiited  that 
nffroQ  wan  used  to  tone  down  certain  statuett  whicli  he  specified, 
milk  bein((  used  a«  the  flxinf;  liquid.  This  of  course  wa«  ne){a- 
tive  evidence,  but  it  was  nevessBry  that  the  positive  and  the 
negative  vhould  be  taken  conjointly.  It  would  be  a  great 
achievement  for  the  critiail  science  of  the  age  if  the  polychromy 
|,of  the  t!reek«  could  be  HyKteinatiM-d.  ('(mitidprin^  that  the  works 
of  Greek  art  took  SiJO  years  to  attain  perfertiun,  they  could 
scarcely  be  surprixed  that  no  mure  proi?ress  had  been  made  in 
the  invpiitifration  durin)(  the  la»t  thirty  or  forty  years.  M. 
HittorCs  work,  and  others,  proved  that  they  were  on  the  right 
track,  and  if  the  various  tbeuries  now  uropuuiided  were  investi- 
gated with  critical  dincrimination,  and  <lue  regard  to  the  possible, 
tb«  probable,  and  the  true,  tliey  miffht  hupe  tlml  on  mime  future 
•ccaiiioD  those  thin^  in  relation  to  the  subject,  which  were  now 
4ark,  mii^ht  be  brought  to  li^ht,  and  that  the  inquirers,  like 
Alexander,  might  have  cause  to  sigh  for  new  6elds  of  oonr|ueet 
in  the  realms  of  art. 

M.  8E3(reB  addressed  the  meeting  in  eicplanation  of  hia 
drmwingis  whiirh  were  exhibited  tin  the  wall,  and  referred  to  a 
paasagc  in  Herodotus,  from  which  he  di^ducetl  that  the  public 
Ltilduiga  in  the  Island  uf  Siphnos  were  of  u  red  colour, *a»d 
Inr  aaalocy,  those  in  Greece  generally  at  the  utmetirae;  though 
faiAfifMBioD  was  in  opposition  to  the  interpretation  put  on  the 
wme  paasHge  by  M.  Kugler,  in  hin  work  on  polychromy.  M. 
Semper  had  found  faint  traces  of  blackish  linett  on  the  echinus 
of  the  capitala  iu  the  TbeMum,  which,  however,  were  not 
inctaed  on  the  mnrlile.  Considering  that  the  echinus  over  the 
carrsltdea  in  the  Krectheuni  was  enriched  with  eggx  and  darts, 
be  had  ventured  to  apply  the  same  enrichment  to  tliv  echinus  in 
hia  restoration  of  the  i'nrthenon.  He  had  found  traces  of 
yellow  red  colour  on  an  angle  of  the  exteroal  architrave  over 
iht  Columns  in  the  Thet«um,  but  not  so  decided  in  form  and 
tone  as  the  artittt  had  shown  tbem  in  the  drawing.  He  hud 
found  traces  of  colour  on  the  antte  of  the  cella,  as  mentioned  in 
hta  pamphlet.  It  was  hiK  opinion  that  a  trauKparent  layer  of 
coloured  enamel  or  varnish  was  laid  over  the  surfaces  generally, 
tiie  colour  being  of  an  opaque  ttature  only  on  the  ornamented 
bauda  and  mouldings. 

M.  HoERAi',  being  invited  by  the  Chairman,  expressed  his 
view*  on  the  subject,  especially  in  reference  to  the  polychromy 
of  £f[yptian  architecture,  in  which,  he  tttated,  that  every  orna- 
meat  and  every  colour  used  were  syutbolical,  and  regulated  by 
something  beyond  mere  caprice.  Yellow  was  solely  employetl 
lo  expreu  sentinienttt  in  connection  with  sovereignty,  while 
each  province  bad  its  peculiar  colour.  Thus  there  was  no  capri- 
cious ornament,  and  evrrv  part  had  a  distinct  signittcatiun, 
C4>ntrary  to  the  custom  of  tfie  (ireekn,  who  painted  the  triglyphm, 
fur  exumple,  blue,  red,  or  perhaps  ereen,  at  random.  In  mcMlern 
time*  improvements  in  the  induKtriul  arts  offered,  here  and  on 
the  continent,  a  wide  field  for  architectural  embellishnientt^;  as. 
Car  instance,  iu  the  various  btuccocs,  in  tliv  lirtile  waren,  and  in 
the  extended  application  and  combination  of  the  metals. 

The  CiMiBMAs  adverted  to  the  fading  of  colour  from  lapse  of 
time,  both  when  fragments  remained  underground,  and  when 
tbejr  were  expotied  to  the  atmosphere,  and  referring  to  the 
pnaence  of  Mr.  Faraday,  expressed  a  wiidi  that  he  wnutd  favour 
th«  meeting  nith  any  remarks  ou  that,  or  any  other  point 
bearing  up<m  the  general  question. 

Mr.  Fahadav  regretted  that  there  was  really  nothing  tangible 
yet  brought  forward  in  his  department  ou  which  he  could  offer 
anv  rem  arks. 
Mr.  Hamilton  said  that  hiti  knowledge  of  Greek  architecture 


referred  to  a  period  when  it  would  have  been  considered  abao- 
lutely  sacrilege  to  enunciate  the  idea  that  any  one  of  those 
exquisite  temples  could  have  been  decorated  with  colour.  He 
should  himself  draw  a  contrary  inference  to  that  of  Mr.  Penrose 
from  the  piuuuige  he  bad  quoted  io  Plutarch.  If  the  temples  of 
the  Greeks  had  been  originally  painted,  it  was  hardly  to  be 
t;up{K»ied  that  their  ''original  freshness,"  which  Plutarch  apoke 
of,  could  have  subsisted  for  so  long  a  period  aa  600  years.  He 
thought  it  very  probable  that  the  temples  of  rough  stone  were 
coloured,  but  not  those  of  marble;  or  at  all  events  not  to  any 
great  extent. 

Mr.  TwtMKo  bened  to  offer  a  few  observations  on  the  prac- 
tical application  of  polychromy  to  modem  works,  and  to  give 
some  reasons  why  it  should  be  very  sparingly  applied,  especially 
in  this  country.'  If  all  materiala,  rough  stone,  white  marble, 
and  the  more  beautiful  coloured  marbles,  such  as  those  in  the 
Duoinu  and  (Campanile  of  Florence,  were  to  be  painted,  all  dia- 
tinction  as  to  the  relative  value  would  be  lost.  Climate  was 
aUo  an  essential  consideration;  and  colours  which  would  Ktand. 
and  have  a  good  effect  in  Greece,  would  not  suit  the  climate  of 
England.  Fie  might  observe,  that  when  he  was  at  Athens  it 
appeared  to  him,  that  the  tint  of  the  columns  of  the  Parthenon 
was  much  the  same  as  that  of  the  exposed  surface*)  of  the 
Pentelic  marble  in  the  uuarry,  which  arose  probably  from  the 
oxidation  mentioned  by  i\lr.  Penrose.  Another  point  was,  that 
much  of  the  beauty  of  Greek  architecture  depended  on  the 
exquisite  effect  of  the  shadows  cast  by  ita  different  members, 
and  that  colour  would  destroy  the  uniformity  of  the  ground  on 
which  thoM  shadows  were  cast,  and  produce  a  confu^d  and 
unpleasant,  instead  of  a  di>itinct  and  beautiful  effect.  There 
was  a  danger,  also,  of  painted  decorations  taking  the  ^lace  of 
carving  and  wrulptiire,  which  were  eo  much  nture  beautiful  and 
valuable.  He  therefore  thought  that  polychromy  was  only 
advantageous  in  particularly  fine  climates;  that  it  should  only 
he  applied  on  uniform  surfaces,  each  colour  corresponding  with 
the  extent  to  which  it  was  employed,  and  only  to  cover  poor, 
coarse,  and  inferior  materials. 

Mr.  Fkroikmon  nouKidered  the  subject  would  be  incomplete 
without  some  reference  to  the  uae  of  colour  iu  Asayria,  where 
the  recent  dixcoverieii  had  brought  to  light  paintings,  and 
painted  architecture,  to  nn  extent  not  found  anywhere  else 
except  in  Kg>pt.  U'hil«t,  however,  the  Egyptian  paintinp 
were  intended  to  express  wordM  and  ideas  colour  was  applied  in 
Assyria,  as  in  Greece,  lo  »dd  to  the  beauty  and  decoration  of 
the  palaces  and  templea.  Hone^r^ucklea,  ovolos,  scrolls,  and 
other  ornaments,  usually  called  Greek,  were  found  in  Assyria, 
and  were  coloureii  precisely  as  those  ^ven  in  the  Greek  restora- 
tions before  the  meeting.  The  specimen  exhibited  from  Meta- 
pontura  might,  indeed,  have  come  from  Nineveh.  The  Ionic 
capital  also,  with  its  volutes,  was  esaentinlly  Assyrian,  and  it 
was  coloured  as  the  one  shown.  There  waa  no  trace  of  the 
Doric  in  Assyria;  but  all  the  Ionic  mouldings  and  ornaments 
were  found,  and  they  were  all  coloured.  Some  uf  them  were 
enamelled  on  bricks  and  plaster.  Theee  discoveries  were  of  the 
greatest  importance  in  relation  to  the  question  of  polychromy, 
being  in  f^ict  the  authority  for  its  emjiloyment  by  the  ftreekii; 
and  a  proper  study  of  them  would  go  far  to  throw  light  upon 
the  question.  Colour  was  used  by  the  ancient  inhabitants  uf 
India.  A  number  of  fresco  paintings  had  recently  been  brought 
to  England,  in  which  temples  and  other  buildings  were  repre- 
sented as  adorned  with  the  moat  brilliant  colours;  the  effect 
was  Htriking,  and  in  that  country  would  be  pleasing.  The 
Mahometans,  in  India,  inlaid  white  marble  with  coloured  scroUs, 
flowers,  &c.,  but  did  not  otherwise  eoiploy  colour.  The  Per- 
sians, however,  from  the  days  of  Nineveh  to  the  present  time, 
used  colour  most  extensively;  covering  their  mosques  entirely 
with  painted  tiles,  and  relying  more  on  colour  than  on  form  for 
the  effect  to  be  produced. 

Mr.  Iftu.iNdK  said  it  was  an  error  to  suppose  that  colour  was 
generally  applied  to  mediiaval  buildiug^;  on  the  contrary,  not 
one  in  hfty  of  them  was  no  ornamented,  and  he  should  be  very 
sorry  to  see  the  time  when  the  tinUi  of  tlie  material,  stone  and 
oak.  Nature's  own  polychromy,  were  dinguiwd  by  painting. 
He  knew  very  little  of  Greek  architecture,  but  had  always 
looked  to  it  for  dignity  and  sublimity  of  form.  He  had  never 
expected  to  aec  a  brick-dust  elevation  of  the  Parthenon;  and  if 
colour  of  that  kind  were  desirable,  it  would  be  ea^iy  to  raii^e  the 
tineHt  temple  in  the  world  with  the  old  red  sandstone  of  Eng. 
land,  which  was  ready  coloured  to  the  hand.  The  object  of  the 
preaent  moremciit  appeared  to  be  to  introduce  colour  verj 
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extensively  in  this  countrT,  ■  proceeditif;  which  he  did  not  think 
at  &U  expedient.  Colour  wb«  very  well  in  other  countries,  where 
Bbadc  VA9  required;  but  here  we  wanted  lii;ht^  and  muHt  have 
it.  As  an  instaoce  of  the  hud  effect  of  culuur,  he  referred  to 
the  hliie  ^ru'iid  of  the  tympanum  of  the  British  Mu«um, 
which  utterly  failed  n»  a' representaliun  of  8ky;  whlUt  It 
destroyed  the  shuduws  of  the  Kciilptiire-,  and  |2^ve  the  fifi;nres 
the  appearance  of  expoHure  to  cold,  instend  of  being  Kheltered 
by  the  nmf  above.  As  lo  internal  cnluurtng',  nothing'  voulil  be 
better  thnn  the  natural  tints  of  the  materiMlx  employed;  and 
for  anything  more  we  had  drawings  and  paintings  to  hang  upon 
our  walli,  which  the  Greeks  hud  not.  No  one  would  venture 
on  the  abmrdity  of  painting  the  .\polto  Belvedere,  or  the  Klgin 
marblea.  He  protested  against  the  theory  iiltugether,  and 
declared  that  the  effect  of  colour  would  he  to  deatroy  the  beau- 
tiful tranKiinrent  appearaoce  of  the  miirble.  If  it  were  thought 
worth  while  to  tert  it,  he  recommended  its  admirerti  to  get  per- 
mission to  try  it  upon  one-half  of  the  marble  arch  in  llyde- 
park.  He  could  not  admit  that  M.  tlittorff  hnd  hit  UfMm'any 
wirtem,  an  hifl  illurtnitiona  were  merely  sjiecimens  of  all  kimU 
from  varidus  places.  The  classic  column  bad  beet)  taken  a*  a 
perfect  type  of  architectute;  but  if  the  atpitiil,  the  shaft,  and 
the  ba»e,  were  to  he  of  different  materials,  und  different  coluurti, 
U  would  he  a  mere  nondewript. 

Mr.  JxJdKs  BtLi.  &aid  it  appeared  to  him  that  thin  was  alto- 
gether a  question  of  evidence;  and  in  reference  to  the  original 
rcmarkaof  Mr.  Donalduon  on  M.  Ilittorff's  restoration  of  the 
temple  of  Empedocle*  at  Selinus,  he  thought  he  had  failed  to 
ahow  any  authority  for  them.  The  reason  suggested  for  the 
highly  decorated  pavement  was  a  piece  of  plnstered  Hour  with- 
out any  colour;  there  was  abeolutely  no  authority  for  the 
colouring  of  the  hnse  or  the  nhaft;  the  capital  and  the  archi- 
trave were  only  restored  by  aualoKV;  and  the  triglypha  on  the 
faith  of  a  paswige  in  Vitruriu%  which  he  found  only  referred  to 
the  origrnal  wooden  type  of  the  (.ireek  temple.'  Ah  to  the 
metopi>H,  it  was  doubttul  whether  they  were  blue  or  red;  the 
authority  for  the  tympanum  was  the  temple  at  iEgina;  and 
that  fur  the  uall  behiud  llie  columns  wus  derived  from  the 
domestic  architecture  of  Pompeii.  If,  thereforPj  any  conclu- 
sions were  to  be  drawn  from  the  brillinnt  illuEtrationii  to  the 
splendid  work  of  M.  liittorff,  it  wks  firMt  neeewary  to  analyse 
the  evidence  on  which  they  were  founded;  otherwise  such  con- 
cluKions  might  he  very  erroneouit. 

Air.  ('(KKKNEix,  V.P.,  who  presided,  said  lie  had  been  re- 
quested to  state  the  results  of  his  inve-itigutiono  at  >Kgina  in 
the  year  1811,  which  he  hud  intended  long  ago  to  make  public, 
and  with  that  view  had  cnubod  engruvingw  to  be  made,  two  of 
which  he  exhibited  to  the  meeting.  It  would  be  remembered 
that  the  temple  of  J'^gina  was  n  work  of  the  sixth  century 
before  Christ.  It  was  of  very  small  dimensions,  and  confitnicted 
of  freestone,  being  a  specimen  of  that  ancient  Doric  which  was 
seen  in  the  earliext  examples.  The  columnd  and  entablature 
were   covered   with    a    very   fine    coating    of  irnrhle-dust   and 

I|Ounded  t^talactite,  a«  it  seemed,  having  an  efft>ct  of  great  hril- 
iancy  and  lustre.  There  were  no  traces  of  colour  on  the 
columns  or  steps  beneath  them,  and  no  part  of  the  architrave 
was  coloured  except  the  tienia  under  the  triglyph«.  »rhit:h  was 
red.  The  triglyph**  and  the  buekground  of  the  tyuipimum  were 
blue;  tlie  beak-moulding,  as  it  was  called,  hnd  tlie  well-known 
leaf  ornament,  and  within  the  portico  a  facia  band  of  great 
lurtre,  having  an  enrichment  highly  archaic  in  character, 
coloured  blue  on  a  strong  red  ground,  and  in  several  parts 
exceedingly  well  preserved,  was  discovered  over  the  frieze. 
This,  which  no  doubt  had  an  excellent  effect  in  its  position,  on 
account  of  the  great  strength  of  the  colour,  was  not  at  all 
correctly  represented  by  M.  Blotiet's  drawing,  either  as  to  the 
form  or  the  colour  of  the  ornament.  The  tiles  wore  of  pottery, 
and  extremely  well  painted.  The  sculpture  of  the  pediment, 
the  cymatium,  the  RfifEns  iit  the  angles  »nd  the  acroteria,  with 
the  aotefixK  and  riii|i;e  tiles  on  the  Sank  of  the  temple,  were  of 
the  finest  Parian  marble,  all  mure  or  less  painted.  The  figure 
of  Parih  in  the  pediment  was  remarkable  from  the  Phrygian 
dress,  which  had  evidently  been  covered  with  scale*  of  gold  or 
wnne  other  material;  this  was  shown  by  the  greater  relief  of 
the  marhle,  eantied  by  the  use  of  some  encaustic  material,  which 
had  protected  the  parts  it  covered,  whilst  the  other  parts 
exposed  to  the  weather  had  been  injitreil.  The  corona  was 
also  painted  with  an  elegant  ornament  upon  the  Parian  marble. 
The  shields  borne  by  the  figures  in  the  pediment  were  painted 
red  internally,  as  were  portioiia  of  the  helmets.    The  pavement 


of  the  cella  was  a  very  hard  stucco  of  a  deep  and  rich  crimaoa 
colour,  and  hijihly  (lolished.  These  were  the  only  trace*  of 
colour  which  he  had  dittcovered  at  iKgina.  The  ancient  teuiple 
of  Corinth  was  also  covered  with  a  very  fine  sluccu,  ^^iuch 
thick,  which  gave  to  the  parts  the  appearance  of  the  finest 
marble.  The  wmie  fine  varnish,  as  he  might  call  it,  was  to  be 
found  in  the  temple  of  the  tiiants,  and  other  buildings  at  Agrt- 
gentum  in  Sicily.  The  temple  of  the  Giants  was  an  ashlared 
temple;  the  columns  were  built  round  a  ciyre,  and  the  joiota 
concealed  by  the  stucco,  the  ^tone  itself  heiug  a  tufo;  even  the 
colossal  sculpture  of  that  temple  was  also  covered  with  stucco. 
He  had  found  many  fragments  in  other  parts  of  Sicily,  proriog 
the  same  practice  of  covering  the  temples  with  stucco;  aud  the 
.Museum  of  Catania  contained  numerous  evidences  of  the  ii«ie 
of  polychromy.  Colour  was  also  to  be  traced  on  many  remains 
at  hyracusc;  all  uf  these  were  early  suecimens  and  furnished 
evidences  of  that  archaic  taste  which  always  prevailed  in  coun- 
trie!<  temarkuble  fur  a  high  patriotic  feeling.  lie  thought  the 
uttachnieiit  to  what  he  niig'it  call  excewtive  colouring  waa  only 
to  he  traced  in  works  of  thiit  early  and  archaic  taste;  aud  be 
humbly  conceived,  that  in  the  marble  temples  of  Greece,  suoh 
as  the  Parthenon  and  the  TheKeum,  which  were  of  a  more 
recent  date,  painting  was  employed  with  very  great  reeerve. 
There  was,  however,  distinct  evidence  that  the  architects  of  the 
age  of  Pericles  employed  colour  —  particularly  rriiusou — ■and 
gold;  and  the  use  of  crimson  paintiugs  on  ceilingii  was  con- 
stantly mentioned  in  Scripture.  The  same  practice  continued 
to  prevail  iu  Oriental  countries;  but,  so  far  as  his  experience 
went,  there  wft£  evidence  of  the  use  of  colour  on  the  general 
face  of  the  (ireek  temples.  The  employment  of  colour  in 
trrcek  architecture  was  no  doubt  a  fashiun  which  prevailed 
mure  at  some  periods  than  others.  There  was  an  antique  and 
barbarous  fashion  of  painting  statues;  Pausanius  referred  to 
certain  terntinal  figures,  statues  uf  Bacchus  and  others,  which 
were  painted  crimson.  Probably,  in  more  refined  times,  as 
under  Pericles,  these  fashions  were  modified  by  a  higher  rea- 
Mining,  and  over-ruled  by  a  consideration  of  principles  which 
ought  to  hi)  carefully  regarded.  Tlie  Kuhject  whk  inijiortaMt 
in  a'practical  point  of  view,  and  a  question  arose  in  reference  to 
the  material  itself.  To  attempt  the  application  uf  polychromy 
to  the  exquisite  marble  of  Peiitelicus  appeared,  indeed,  to  paiul 
the  lily  and  to  gild  the  rose.  Tho  excessive  and  painful  white- 
ness of  the  new  marble  had  been  Justly  adverted  to,  but  it 
should  ho  remembered,  that  what  had  been  well  described  as 
*' Nature's  polychromy  was  sure  to  arrive  in  cournj  of  time. 
The  chalky  effect  of  new  buildings  wa.>4  familiar  to  all  archi- 
tects; but  he  thought  the  Greeks,  in  such  noble  buildings  am 
the  Parthenon,  relied  upon  the  natural  complexion  given  by 
time,  and  did  not  attempt  to  paint  its  beautiful  surface.  la 
considering  the  principles  which  governed  the  Greeks  in  the 
use  of  polychromy,  he  might  observe  that  their  temples  were  a 
kind  of  cabinet-work.  The  temple  of  iKgiua  was  not  more 
than  3.S  feet  hi(^h,  and  the  Parthenon  only  (jOfeat;  the  temple 
of  the  Giants  at  AKrii;entum — an  unprecedented  instance  of 
magnitude — was  1'20  (tKl  high.  In  the  Ijeautiful  climate  of 
Greece,  he  thought  a  natural  love  fur  these  small  but  exquisite 
temples,  »nd  the  ease  and  pleasure  with  which  they  could  be 
minutely  cxaniined,  would  induce  the  Greeks  to  paint  and  other- 
wise embellish  them;  just  as,  in  England,  the  fittings  in  our 
apartmenta,  as  huokc-nses  and  cabinet  furniture,  were  richly 
decorated.  iJize  was  therefore  au  important  conhideration.  The 
old  Knglish  porches  were  highly  ornamented,  but  not  the  upper 
parts  ot  buildings;  and  he  thought  it  was  dimcult  to  understand 
how  polychromatic  embellishment  could  be  applied  higher  than 
40  or  50  feet.  Another  natural  argument  of  great  importance  was 
to  be  derived  from  the  diffusion  of  colour  throughout  the  works 
of  nature,  iu  regular  grndatiou,  from  the  tropics  to  the  poles. 
This  was  observable  in  the  animal  aud  vegetable  wttrld,  as  well  as 
iu  the  atmosphere.  The  animals  and  butterffies  of  the  tropica 
presented  the  aniat  dazzling  colours,  whilst  whilev,  greys,  and 
blacks  predominated  at  the  poles.  By  a  natural  tnittinct,  which 
could  nut  be  explained,  mankind  were  led  to  adopt  similar 
gradatiouN;  and  the  use  of  colour  in  architecture  being  governed 
by  the  same  law,  a  moderate  emptoymenC  of  it  might  therefore 
Ihj  expected  iu  (ireece.  He  believed  that  the  extensive  intro- 
iluction  of  painting  in  Kngliuh  churches  and  cathedrals  arose 
from  pedantry,  and  not  from  the  natural  feeling  of  this  country 
and  climate.  It  was  a  practice  brought  from  the  east,  and  here 
adupled  as  a  matter  ot  fashion.  A  further  consideration  wag 
the  prevailing  colour  of  the  atmosphere.     If  an  architectural 
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drawing  were  placed  upon  «  backpvund  of  tntente  bine,  the 
^building  iTprexente<l  wuiild  appear  to  be  a  mere  ((host,   unlew 

rain  colours  (such  as  rrini«oii  and  i^uld,  which  wtre  employed 
the  nncienta)  were  applied  to  it,  to  bring  it  iato  humioay 
[with  tliHt  bftck^round.      With  a  grey  backfiH-ound,  ttuch  bb  that 
lupplied  by  the   nBtiirnl  atiiioiiphere  of  thid  country,   no  such 
rivid  cohiurinij  wan  necessary;  and  the  nntiiral  tones  of  the 
building,  with  Auch  weather  etiiitis  and  other  tints  a-i  lime  pro- 
Pdiiced,  wniitd  siitlicc  to  give  it  a  pluHnintr  ^nd  9Ati)4fiittnry  enect. 
7  He  would  tfierefure  Bugj|[e«t,  In  reference  to  the  praclieal  appli- 
cation of  pulychromy,  that  it  Hhouhl    he   introdtired  with  very 
eat  re«erre  in  this  ^ey  climate,  althouffh  it  may  have  been 
bapttUy  and  properly  applied  ander  a  more  brilliiini  «ky. 

Ir.  NeL«<)>-  said  that  in  a  recent  rcHturation  of  the  l*arthe- 
riioa,  exhibited  at  Paris  by  M.  Pucvard,  the  walU  of  the  cella 
|iiad  been  ooioored  red;  and  the  same  wad  stated  tu  have  been 
he  case  at  ^^^iiA- 

Mr.  CoGKEncLL  titated  that  he  had  fuui^d  no  traces  of  such 
vhunntc  at  ^>^ina. 
M.BEKVAa  o»:  JoNo,  architect,  of  Amsterdam,  said  hetIiou<tht 
hlhe  subject  under  consideration  wo*  a  very  dnn^ieroub  c-aprice; 
«nd  particularly  so  because  it  was  brought  forward  and  defended 
by  a  vt-ry  skilful  advocate,     lie  did  nut  believe  that  the  colour- 
I  ing  of  buildinga,  termed   Pulychromy,  deserved  so  much  con- 
(  tideration.  eipecially  in  England.       Excepting  two  or  three 
[^ntJemen,   tho«e    who    had   hpoken   after   Air.    Donaldson   had 
l^nernlly  debated  whether  the  colour  applied  to  one  edifice  or 
|.  another — if  there  really  had  been  any  colour— wan  blue  or  red. 
!  If  any  one  had  found  a  red  «tain,  then  the  happy  discoverer  of 
I  ncfa  a  precious  alain  of  evanescent  and  traiiHi>arent  colour  at 
fcthe  extremity  of  one  ang-le  of  an  architrave  in  Greece,  was  con- 
kft4curaiily  astrtni^herl  at  findioK  this  Htain  or  spot  much  enlar^jfed, 
^^d  of  an  opuqtie  and   cutting  colour  when   submitted  in  his 
,  drawings  here.     Indeed,  before  concluding  biH  speech,  M.  Sem- 
per had  r»-je«-led  the  hsrd  and  solid  colouring  of  Al.  Ilittorff,  by 
aaying,  ihdt  if  the  exterior  of  some  lireok  teIllple^  wati  painted. 
It  could  only  have  been  done  with  a  coat  of  traiiHpitrent  ouhre. 
Mr.  Penroae,  if  rightly  understoud,  wa^  aim  of  opinion,  that  if 
the  Greek   edjlicen   were   externully  pninted,  the  colouring  was 
rather  rtoft  than  harsh.     M.  Hurenu  spoke  of  the  colouri  of  the 
lotus  pUnt  in  the  capitals,  and  of  the  horiisonlal  coloured  bandx 
of  the  columna  in  Kg}'pti  in  their  relation   to  the  different 
divihionv  uf  that    country,  but  he  omitted  to  bring  forward  a 
aingle  proof  that  the  exterior  of  Ureek   temples  wa«  painti'd. 
Supnofiing  that  they  were  painted  in  the  manner  published  by 
M.  iliitorff,  and  not  by  the  Arnb^  but  by  the  (Wrecks,  and  that 
they  were  so  painted  in  the  time  of  Pericles  then  M.  de  Jong 
would  be  very  much  ai^hamed  and  very  sorry  for  thetireelcH,  in.is- 
moch  a«  he  had  seen  from  infancy  this  identical   polyehromy 
executed  a<t  an  ornament  on  the  little  CHke  ^ithlls  at  the  Dutch 
fain.     He  con^dered  the   work  by  M.  Illttorff  U*  be  skilfully 
conceived  and  executed  in  relation  to  the  historical  and  arcliwo- 
Jogical  portions;  but  ueverthclcm*,  be  thought  that  the  colour- 
if^  in  f^eneral  waa  too  harsh  and   cutting:  he  preferred  the 
impressions  of  Messrs.  Semper  and  Penrose  as  having  more  the 
air  of  truth,  and  as  being  more  probable.     As  to  the  portions 
treating  of  aeMhetical  principles  and  the  position  of  architec- 
iora  at  the  present  time,  he  thought  that  if  colouring^  ever  wat> 
in  UM  among  the  Greeka  for  the  external  decoration  of  their 
pacvii  temples,  it  could  only  be  considered  an  the  expression  of 
a  rrirolous  and   worldly,  not  to  uay  phytvical,  religion.     Simitur 
UBge  of  eolour  had  occurred  in  the  interior  of  Human  C.-itbolic 
catnedraU  in  the  fifteenth  century.     But  in  the  present  day  to 
cover   the   interior  of  an  architectural  work,  civil  or  religious, 
with  colours  like  the  interior  of  a  theatre,  would  be  an  impoiii- 
tion   on   the  f<imple  and   mnde&t  character  of  the  faith  of  the 
EngJiih,  and  an  attack  on  the  fundamental  l.-iw  of  architecture, 
that  the  eye  rests  with  delight,  without  huing  dazKled,  upon 
sublime  and  harmoniouK  effects,  which  spring  from  the  cbiaro- 
'seuro   of    the   profile^  and  not    from    contrasted    colouring. 
Polvcbroniy  in  moderation  was  acceptable  for  the  interior  of 
buildings  dedicated  to  pleasure  and  relaxation,  as  well  as  in 

e'riktt  faonveH,  being  uirried  out  on  information  existing  long 
on  the  publication  of  tbia  book;  but  it  wgs  not  adupted  to 
lh«  interior  uf  public  edifices  devoted  to  study  and  oericms 
hori— 1.  Aft  the  opinion  of  M.  llitlortf  would  leJtd  to  iioly- 
ehrnntad^itir  «very  interior,  whether  of  a  church  or  a  cirque 
olyi-  ■'  hneaker  not  only  naw  no  merit  in  that  portion  of 

the  ,  'It,  but  held  it  tu  be  opposed  to  every  element  of 

pur«  and  rettned  ta«Ce.     Kor  wa«  polyehromy  to  be  adopted  for 


the  exterior  of  any  building,  whatever  might  be  its  character  or 
destination,  since  tbo  colouring  would  only  resemble  the  deco- 
ration of  a  theatre;  and  as  M.  Ilittorff  advocated  exterior 
painting,  the  speaker  thought  tbirf  portion  of  the  work  more 
dei^tructive  than  u*teful.  It  wnj*  nut  to  be  supposed  that  it  was 
possible  to  increase  the  effect  of  buildings  by  adding  glatiotf 
colours.  It  could  not  be  too  often  repeated,  that  n  person  dressed 
as  simply  an  poiuihle  would  create  a  favourable  impression  by  an 
elegant  and  noble  exterior,  while  another  in  nch  and  gaily 
coloured  apparel  would  be  really  ludicrous).  And  whence  did 
this  ditference  aritie,  but  from  the  fact  that  the  one  preserved 
harmony  in  his  costume,  while  the  other  neglected  it.  The 
same  thing  occurred  in  architecture;  we  should  try  to  be  har- 
monious as  to  details  in  their  relation  to  the  general  appearance 
of  the  wbole  work;  and  then  our  buildings  would  approach 
nearer  to  perfection,  for  Harmony  was  the  mother  of  Beauty  and 
the  Graces.  He  requcittcd  those  present  to  recollect,  that  e^ipe- 
cially  in  the  fine  arts,  truth  alone  was  lovely;  and  to  relict  the 
attempts  of  a  depraved  taste,  known  by  the  name  of  Poly- 
chrotiiy,which  was  ready  to  destroy  the  sublime  in  architecture. 
Ilerr  LunT,  architect,  of  Ilerlin,  explained  his  views  as  to 
the  intention  of  tlie  ancient  Greeks  in  adopting  pulychromy, 
and  the  reai<ons  for  decorating  with  cidonrs  in  modern  archi- 
tecture. He  considered  that  the  colours  were  intended  fur 
ornament;  that  they  were  indispensable  by  reason  of  the  tniite 
for  colour  existing  among  southern  nations;  and  that  they  were 
designed  for  protecting  the  material.  Colour,  he  said,  was  an 
effective  and  therefore  requisite  instrument  in  the  hand  of  the 
architect;  but  its  intended  effect  could  only  be  produced  when 
the  idea  which  the  architect  wiabed  to  ex  press  was  harmoniously 
and  perspicuously  carried  ont^ — when  the  colour  completed  the 
development  of  the  idea  itself.  That  the  tireekK,  whose  archi- 
tecture we  admired  aa  the  perfection  of  art,  even  before  we 
knew  its  connection  with  polyehromy,  employed  the  hitter.  wa» 
no  subject  for  repn^acb,  either  to  the  artittic  cultivation  of  the 
Greeks,  or  to  our  own  admiration  uf  the  beauty  of  their 
structures.  It  must  be  remembered,  that  our  impressions  of 
Grecian  edifices  were  either  the  offspring  of  the  imagination 
alone,  nliicti  pictured  them  as  existing  under  our  gloomy 
nurtbern  sky  in  all  the  dazzling  whiteness  of  tbeir  magnificent 
material;  or  they  had  been  Bct[uircd  from  actual  examination  of 
the  mouldering  ruins,  yellow  with  the  inpi^e  of  ages,  under  the 
clear  and  glorious  sky  of  Greece;  in  either  case  no  inharmo- 
nious picture  met  the  eye  of  cultivated  taste.  If  we  imagined, 
however,  the  temples  displayed  in  the  glittering  and  umost 
transparent  purity  of  their  white  material,  under  the  lustre  of 
a  southern  sun — the  piercing  glare  of  such  an  object  wuuld  be 
not  merely  injurious,  but  destructive  to  the  sight.  Such  could 
never  have  been  the  intention  of  those  by  w  hom  these  temples 
of  classic  art  were  raised,  who  loved  to  celebrate  their  gayest 
festivals  around  the.-ie  fanes  with  all  the  full  feeling  of  innocent 
liberty.  The  annoyance  and  confut^ion  which  a  whitewashed 
wall,  exposed  to  the  sunshine,  inflicted  on  the  eye  were  well 
known;  how  much  worse  wuuld  the  case  \te  if  the  walls  should 
consist  of  white  marble,  with  its  minute  crystallisation,  and 
covered  with  sculptures,  the  thousand  redexes  of  which  must 
hnve  a  distreKHingly  glistening  and  oppressive  effect?  Could 
we  then  avoid  thinking  of  the  necessity  for  calling  ornamental 
painting  to  our  assistance  tu  subdue  the  reflection  of  the 
sunlight,  to  soften  the  wild  play  of  the  rays  on  the  forms  of 
the  capitals  and  frieze,  and  to  tone  down  their  force  into  tranquil 
harmony?  The  ancient  Greeks  did  not,  perhaps,  even  think  of 
this  neceaiity  when  they  resolved  on  painting  their  temples. 
It  was  probably  another,  and  a  more  powerful  motive  that 
induced  them — nnmoir,  the  taste  for  colour.  Kvery  one  know<s 
the  luminous  zones  of^  the  south  are  more  productive  of  ctduurs 
than  the  darker  ones  of  the  north;  that  from  the  equator  to 
the  poU>s,  nature's  wealtli  in  colour  decreases  from  a  boundless 
and  H  lively  hue  to  a  dreary  monotony  of  black  and  white, 
through  all  the  degrees  of  organic  life,  and  that  the  predilection 
of  the  inhabitant  of  those  regions  unconsciously  folhfws  the 
laws  of  nature,  so  long  as  he  himself  remain^i  her  simple  votary. 
The  prepossession  of  t)ie  Greeks  for  a  richer  scale  of  colours 
naturally  led  them  to  paint  their  temples,  while  the  northern 
races  preferred  seeing  theirs  of  one  colour,  black  or  white. 
Nevertheless,  the  northern  architect  ahould  not  dispense  with 
polyehromy,  if  it  tended  more  clearly  to  devolope  the  character 
and  intention  of  his  work.  The  use  of  colour,  as  a  means  of 
perfection  agaio'^t  the  destroying  influences  uf  the  weather, 
Herr  Licht  held  to  be  uf  far  greater  importanoci  as  it  arose  frum 
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an  immediate  nnd  nctual  necefuitr.  though  certainly  the  need  of 
colour  did  nut  involve  that  ofpolycnromy,  which  was  not  of  pmc- 
ticnl  orifnn,  but  wan  the  offsprinir  of  tiute.  It  led,  however,  to 
the  imprfjvement  of  the  mnterinl;  it  eiillvetied  the  pUfitic  effect, 
and  contrihutod  by  that  nieHns  not  a  little  to  the  ]wrfection  of 
the  artistic  iden.  A  hnildinff  of  well  hiirrit  brirk<i,  of  hewn 
atone,  or  covered  with  a  wpatner-proof  cement,  did  not  need 
the  further  protection  of  colour;  but  the  i^iructiire  which  had 
lately  developed  itself  in  England,  nnd  atin(Miiice<l  a  new  era 
in  architecture,  the  structure  in  iron,  reijuired  such  aid 
from  the  very  nature  of  the  material, — a  iignilicant,  eventful 
form  of  buildin^f,  in  which  the  spirit  of  our  a^e  was  reflected  in 
all  it«  ftreatness,  ^Vith  our  prenent  knowlcdfrc,  nti  sufer  and 
more  convenient  way  of  pre-icrvinn  this  material  from  the  effects 
of  the  weather  presented  itnelf,  than  to  recur  to  ctdour,  which 
would  certainly  re()uire  to  be  an  often  renewed  an  it  waH  in  the 
Greek  temple*  by  the  hiemdules  whose  sole  occupation  it  was 
to  reitore  the  colours  which  had  become  destroyed  or  eitinct. 
The  field  for  colour  which  this  iron  architecture  would  thn>w 
open,  could  not,  imli>eil,  be  calculuted.  ThuH  mucli,  however, 
we  knew;  the  natural  colour  of  the  material  did  not  correiiptmd 
to  itH  adHpt»tion  In  the  nurpoxeii  of  building;  nnd  whilMt  hy  ittt 
extraordinary  capabilities  of  formation  and  strength,  it  was 
fitted  for  the  liprhtest  constructions,  nnd  for  the  most  elegant 
and  minute  details,  the  gloomy  and  heavy  fundamentMl  tone  of 
its  natural  colour  admitted  as  little  harmonious  effect  in  it« 
architecture  as  could  be  produced  by  the  material  employed  by 
the  ancient  architects  of  Greece. 

Mr.  lI&HDiNu  thuufi^ht  that  the  employment  of  colour  by 
ancient  architects  on  their  huildinra,  had  been  placed  beyond 
disnute  by  the  obiter v at ionn  which  nnd  been  previouHly  made, 
ana  that  the  point  which  remained  to  be  decided  waa, 
whether  tlie  architects  of  the  present  day  should  follow  thla 
example,  entirely  orpartinlly,  or  reject  it  altoerether,  Professor 
Donaldson  hud  isaid,  th.it  we  Hhould  defer  to  Ihu  aiithurity  of 
the  exalted  genius  which  had  produced  monuments  that  had 
been  objects  of  admiration  and  lext-boukt<  of  slufly  for  ages; 
but  be  (Mr.  Harding)  could  not  easily  agree  in  this  opinion, 
unless  he  could  previoiiKly  perauade  himself,  that  because  the 
Greeks  were  great  as  architects,  they  were  al)to  great  as  colour- 
Uts,  They  might,  and  they  did  possess  the  brightest  genius  for 
producing  nil  that  was  exquisite  and  fnultlen-s  in  form,  and  yet 
tte  completely  insen<tible  to  the  true  hues  and  ascMiciatious  of 
colour.  There  were  not  wanting  instances  of  personis  whom 
the  eyes  as  entirely  misled  with  regard  to  the  tones  of  colour  us 
the  ears  misled  others  with  regard  to  the  tones  of  music.  Not- 
withstanding the  examples  on  the  wall^  which  demonstrated 
the  power  possessed  tiv  the  ancients  in  dealing  with  colour,  he 
muiit  submit  that  the  drawings  Hid  not  afford  conclunivv  evi- 
dence that  they  were  right.  What  we  required  was,  not  to 
know  that  they  coloured  one  member  of  a  building  blue,  another 
red.  and  another  yellow,  b<it  evidence  that  in  so  doing  they  were 
muUtorised  by  immutable  princiides,  whether  belonging  to  the 
natare  of  coloura,  or  sj'mbolical  of  the  purposes  to  which  the 
building  wax  applied,  and  the  feelings  and  astuiciatiuriii  to  which 
it  was  intended  to  minister  and  appeal.  Till  these  laws  were 
enunciated  he  could  not  avoid  the  conclu-tion,  that  it  would  be 
as  unsafe  to  adopt  the  opinion  favourable  to  the  ancients  aa  it 
would  be  unwise  to  refuse  wht>n  they  should  have  been  irre- 
fragably  established.  But  many  knotty  questions  as  to  the 
•xaot  colours  employed  in  various  ca^es  titill  remained  unde- 
cided, and,  even  if  they  were  set  at  rest,  who  should  say  irbich 
waa  right,  or  whether  any  one  at  nil  was  right,  either  in  the 
actual  colour  or  the  tone  whirh  had  been  used? — for  there  were 
many  ways  of  failing  in  that  respect.  He  therefore  thought, 
that  before  we  venture  to  foUow  the«e  old  masters  in  that  path, 
opinions  on  the  question  should  be  as  unequivocal  as  they  were 
with  regard  to  the  fuultleii«  productions  in  form  which  they  had 
bequeathed  to  us.  With  the  architect,  as  with  the  sculptor, 
form  was  the  great  field  for  the  display  uf  his  ptiwem,  in  which 
he  was  the  acknowltMlged  teacher,  and  the  public  were  his 
pupils;  but  if  be  touched  colour,  he  cunvertetl  his  pupils  into 
dii^utants,  and  made  those  who  would  admire  hts  forms  entirely 
kwe  sight  of  them  in  the  provoked  discussion  on  his  application 
of  colour.  To  some  person!:,  cold  colours  to  others  warm,  were 
most  acceptable;  hence  every  beholder  would  peri^itit  in  blaming 
the  nrchit«et  for  not  administering  to  hiii  special  gratification, 
and  unIe»M  the  building,  chameleon- like,  cimhl  change  it>i  hues  in 
conformity  with  every  varying  fancy,  there  waii  no  liope  of  its 
BMetiDg^  with  any^  much  less  with  geueral  approbation.    Even 


if  the  approval  of  the  learned  were  alone  to  be  required.  !■• 
would  be  most  reluctant  to  undertake  the  task  of  applyinj( 
colour  to  a  building,  as  he  feared  he  could  not  satisfy  nimselff 
and  consequently  should  have  little  hope  of  winning  the 
approval  of  architects;  while  he  should  utterly  despair  of  gain- 
ing the  Euffriiges  of  the  public,  if  he  Hid  not  indved  incur  strung 
censure  from  all,  for  having  effectually  disfigured  a  good  pro- 
duction. To  try  polychromy  by  another  test,  he  would  suppose 
the  effect  it  would  produce  on  reprcentntions  of  architectural 
subjects  introduced  as  component  parts  of  lan(b)cii|>e  composi- 
tion, and  he  wuh  apprehensive  that  all  his  dreams  of  Iovebne»s 
would  be  dissipated  at  the  bare  suggestion  of  making  the  glori- 
ous bits  which  he  had  culled  from  tireccc  or  Kume  figure  in 
prismatic  decoration.  Let  them  imagine  the  effect  of  picture:!, 
such  as  Pdnini  or  Guardi  painted,  which  were  composed  chiefly 
of  architectural  remains;  would  they  consider  the  merit  and 
the  value  of  those  productions  enhanced  by  the  addition  of  the 
primary  colours  and  their  comptementaries?  Mr.  Harding  took 
such  instances  because  they  appeared  to  him  to  he  legitimate 
and  natural,  if  not  conclusive;  and  if  he  might  be  permitted  to 
express  a  strong  opinion  on  this  iiubiect,  he  confessed  he  should 
not  feel  greater  repugnance  at  giving  up  the  Parthenon,  the 
Theseum,  or  the  teinfjle  at  vKgina,  to  the  painter,  than  in  sub- 
mitting the  Apollo  to  the  tailor,  or  the  Venus  to  tlie  niarchande 
de  modes.  He  admitted  the  greatness  of  the  greiit  architei:ts, 
and  thanked  them  heartily  for  exquisite  enjoyment;  but  in 
colouring  their  matchless  and  stately  creations,  they  appeared 
to  him  to  have  .-is  entirely  sacrificed  uU  their  enchanting  and 
impressive  attributea,  as  would  the  sculptors  of  old,  could  they 
have  finished  by  clothing  their  Etntues  in  hroadcluth  or  printed 
cottons.  He  proceeded  to  say,  that  the  objections  which  might 
be  urged  against  the  application  of  painting  to  sculpture  were 
doubly  potent,  and  that  it  was  a  perfect  negation  of  the  art. 
He  illustrated  this  po«>ition  hy  dcKcribini;  a  xupontied  colouring 
of  the  Apollo  Itelvedcre,  the  iiltiiimte  effect  produced  being  the 
verisimilitude  of  a  corpse.  So  far  as  he  was  ncquainted  with 
the  history  of  archileutnre,  he  believed  that  however  long  tbe 
suspicion  had  been  entertained  that  the  ancients  coloured  their 
buildings,  the  fact  had  only  recently  been  confirmed.  During 
the  last  lialf-centur}',  many  able  and  earnest  arrhitertH  had 
travelled  from  our  own  and  other  lands  to  behold  tliese  glorious 
relicM  of  departed  genius.  How  had  they  toiled  to  drink  in  all 
their  beautyl  and  how  many,  struck  with  as  much  admiration  of 
the  colour  acquired  from  the  palette  of  time,  or  from  advancing 
or  retreating  sunbeams,  had  tried,  with  the  pencil,  to  record 
these  evanescent  beauties.  VVbilst  thus  entranced,  how  few 
had  desired  to  see  the  beautv  they  adntired  otherwise  paiiited 
than  as  they  found  it!  Mr,  Harding  judged  of  (ireece  by  what 
he  knew  of  Italy;  and  often  as  he  had  sat  hefore  the  buildings 
of  Pa'^itum  or  Rome,  he  did  not  remember  a  single  instance  lU 
which  lie  should  consider  that  a  painter  with  his  pots  of  colour 
could  add  one  charm  to  the  art  which  had  won  his  admiration. 
He  could  imagine  the  present  Houses  uf  I'arliaineut  in  poly- 
cbrunie  attire,  looking  very  cay  in  the  occasional  sunshine  of 
our  climate, — and  that  shotiid  he  pass  them  again  when  a  few 
short  months  of  a  London  atmos)ihcrc  had  rolled  over  them. 
hdw  s;idly  would  all  their  pigmental  glories  have  become  dim! 
Generally  speaking,  it  was  an  axiom,  that  such  a  style  of  archi- 
tecture should  be  selected,  nnd  such  a  design  composed  as 
should  be  not  only  best  adapted  to  the  required  purposes,  but 
should  announce  them  to  the  spectator,  Broad  distinctions, 
such  as  those  bctMeen  a  church  and  a  nrison,  were  thus  easily 
marked;  but  polychromy  would  effectually  undo  all  which  had 
been  thuA  accomplished,  howevt^r  well  dune,  »»  whatever  might 
be  the  building- — church,  prison,  bank,  exchange,  or  college — all 
must  figure  in  the  same  dress,  subject  to  the  limited  variety 
prwiucible  by  the  self-same  seven  colours  tn  all  cases.  He  would 
not,  however,  repudiate  polychromy  altogether.  The  observa- 
tions which  he  had  ventured  to  make  had  direct  reference  only 
to  the  polychromy  of  the  old  masters  of  architecture,  but  with 
cleference,  be  suid,  not  masters  of  colour.  He  hoped  he  might 
be  excused  for  this  expression  of  his  opinion,  and  for  ttayiog 
that  he  preferred  to  be  guided  to  conclusions  in  theory,  sua 
reifnlts  in  practice  on  this  subject,  by  an  utder,  more  able,  and 
unerring  teai-her—Nature.  Stone  of  any  kind  might  be  em- 
ployed for  the  purposes  of  building;  and,  putting  aside  the  cost 
uf  obtaining  tbe  different  marbles,  these  presented  tints  of 
every  variety,  sudicient  to  satisfy  abundantly  tbe  most  craving 
appetite,  or  the  muKl  fastidious  taate  fur  colour.  Here  we  stood 
in  no  oeed  of  evanescent  pigments  to  decorate  and  deaden,  and 
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kftre  fetoritx  to  diKOver,  by  toll  and  tnToU,  whether  the 

archit«<it4  of  to-dny,  who  would  be  ancient  masters  to  posterity, 

Tere  piilychrumista   as   well   as   architerlti.      Nature  furnisheil 

matmudua  polyctiromji',  whoM  colour  was  aa  durable  aa  ttie 

Mbstaneea  in  which  we  found  it;   and  in  the  choice  of  the 

crsnitea,  porphyrit^s,  and  marbles^  the  architect  could 

Bfits  itnapnation  equally  in  colour  aa  in  desi^.     Every 

I  had  its  colour  incorporated  with  its  subetance,  uot  laid  on 

^tt  ft  Ibreiffn,  opaque,  and  uDOatural  skin,  for  the  conjoint  Influ- 

mtntm  of  the  winds  and  the  rains,  the  suoshine  and  the  soot,  to 

terBiah,  abrade,  or  obliterate, — but  in  ever  liviu);  and  einlurinfc 

eoloon,  in  blvcka  and  masses.,  made  up  of  countless  integers  of 

•Tirj  harmonious  hue.     With  Huch  material-t  ready  fHhncati>d, 

and  aeedln^  only  to  he  fashioned  br  the  hand  of  art,  he  could 

•aaly  ima^ne   what  effective    results  might   ensue  from  the 

ananffemetit  of  these  natural,  delicnte,  and  beautiful  ciilnur«, 

and  their  ipplicatlon  to  tbe  ditferent  members  thus  bni(i;rht 

into  delicate  or  stronff  relief,  as  occasion  might  require,  skilfully 

I  ^nnooiiied  and  adapted  to  n  graml  whole,  where  the  eve  cuuld 

.  waily  glance  over  the  separate  members,  each  pletuin^  in  its 

[  Colour  individually,  and   contrthuting   its  share  to  a  structure 

Sublime,  consistent,  imposine,  and  harniunious.     'I'his  he  should 

Call  pictorial  polythromy,  and    it   would   be,   according  to  his 

I  Tiews.  its  true  and  indisputable  application.      If  the  cost  of 

•btuniog  marbles  were  such  as  to  prohibit  their  use,  almost, 

U  not  altogether,  he  would  submit  the  following  for  considera- 

[tkin.       Axcbitecta    constantly    used,    whether    from   choice   or 

•ity.  different  kinds  of  stone  in  one  and  the  aame  buildinfr. 

Uiisr,  as  in  these  we   had   warmer  and  colder  colours,  he  con- 

l-Mirad  that  advuntnijc  might  be  taken  of  these  differeaces,  in 

|tfa»  manner  sugigested  with  regard  to  the  marbles,  if  not  with 

[Mnking,  yet  with  very  pleHiting  effect.     When  new,  however, 

IM    tbeie    means   of    obtaining   colour  were  confes)>edly   very 

riwited,  the  building  might  yet  look  garish,  and  out  of  hiirmony 

ywHh  all  around.     If  in  this  difhculty  the  uhilosopher  could 

•o^feat  any  means  by  which  something  like  the  effect  deriviible 

from  the  use  of  the  marbles  might  he  achieved,  means  by  which 

io  dve  the  tinta  aa  Nature  did, — for  it  must  be  remarked,  tliai  she 

Mplo^ed  dyes,  not  pigments — she  stained,  she  did  not  stencil. — 

Vfwluobto  polychromatise  our  buildings  as  she  eventually  would 

^f  tbe  toDcli  of  time;  if  he  could  furnish  architects  with  such 

•  palatle,  with  which  to  work  iu  imitation  and  in  anticipation  of 

Wr  tanca  of  colour,  he   would  confer  a  valuable  boon  on  archi* 

tactUKi  and  on  the  arts.      Architects  would  be  justified  by  the 

gnmt  prototxpa  they  bad  chosen  to  follow,  and  would  meet  the 

■mroral  of  the  public     In  conclusion,  Mr.  Harding  said  that 

lus  obaervations  had  been  coolined  exclusively  to  the  exterior, 

aa  be  did  not  feel   warranted  in  taxing  the  attention  of  the 

meeting  by  tbe  expression  of  any  opinion  he  might  have  on  the 

application  of  pnlychromy  to  the  interiur  of  buildings.     Mere, 

however,  as  he  believeH,  we  Khould  find  its  special  province;  and 

aa  Mr.  Smirke  very  ably  observed,  whatever  doubt  might   still 

liang  abont  the  question  of    the  external  painting  of  Greek 

architecture,  there  need,  nt  least,  be  none  as  to  interior  poly- 

efcromy. 

Mr.  OwEK  Jones  expressed  his  fear  that  anything  he  could 
•ay  on  this  intestiog  subject  would  be  very  unsatisfactory.    The 

Saeation  wae  not  altogether  one  of  taste,  or  whether  the  poly- 
hnimy  of  the  Greeks  was  such  as  we  should  approve  of,  because 
we  did  not  at  present  know  enough  about  it  to  form  an  opinion 
on  th^it  point.  Now,  however,  that  the  public  attentiun  waa 
directed  to  the  subject,  it  might  be  hoped  that  the  same  careful 
investigation  would  be  bestowed  upon  the  colouring  on  the  Par- 
thenun  as  Mr.  Penrose  bad  devoted  to  its  form;  and  it  would 
then  be  known  whether  the  Greeka  were  us  imperfect  in  their 
application  of  colour  as  Mr.  Harding  siniposed.  For  himself 
he  did  not  believe  that  would  prove  to  be  tlie  case,  or  thst  a 
people  so  refined  as  they  were  conld  be  so  defectire  in  their 
knowledge  of  a  sister  art.  He  could  not,  indeed,  conceive  it 
for  an  instant.  There  waa  already  evidence  which  could  not 
poasibly  be  controverted,  that  the  I'lirthenon  was  partially 
ooloured,  and  be  considered  that  it  might  be  assumed,  in  fact, 
that  it  was  entirely  coloured.  Not  only  portions  of  rtdour,  but 
actual  painted  forma  bad  been  traced  upon  the  moutding^s,  and 
be  believed  that  the  colours  whirh  l>ounde<l  tlio«e  fnrms  must 
Iwv*  been  of  the  greatest  po&Mhle  intensity,  as  otherwise  they 
woold  have  been  undi^tinguishnble,  and  perfectly  nselei»t  nt  the 
height  from  the  ground  at  which  they  were  placpd.  TliCiie, 
indeed,  could  not  have  been  tints,  but  noAitive  ci.>lours;  and  as 
it  would  be  totally  impossible  to  reconcile  to  tbe  eye  the  appear- 


ance of  bands  of  potltlre  eoloun  separated  by  great  mamef  of 
white  marble,  he  could  never  bring  htniHelf  to  believe  that  the 
temples  were  nut  entirely  painted.  He  therefore  agreed  witb 
Mr.  Donaldson  in  the  opinion  that  the  Parthenon  was  first 
covered  with  a  thin  coating  of  stucco.  Of  course  this  would 
appear  very  frightful  to  those  who  were  accustomed  to  look 
upon  the  white  marble  of  the  Parthenon  as  uuch  a  wonderfully 
beautiful  material.  He  denied  that  the  Greeks  so  regarded  it. 
They  used  it,  in  fact,  because  they  had  it  under  their  feet,  and 
because  it  was  the  best  possible  material  for  working  out  tboae 
subtle  modulations  of  form  which  Mr,  I'enrose  had  elucidated; 
and  which  he  thought  they  could  not  have  done  in  sandstone. 
He  therefore  believed  that  they  did  not  consider  il  at  all  a 
crime  to  cover  the  marble  with  stucco.  The  Egyptians  covered 
their  granite  obelisks  with  stucco;  or,  at  all  events,  as  we 
knew  that  they  coloured  the  bteroglyphics  upon  them,  we  could 
not  suppi>se  them  guilty  of  such  discordant  treatment  aa  not  to 
colour  also  the  granite  face*  of  these  obelieikH.  They  also 
coloured  their  statues,  because  they  were  emblematical,  and 
would  have  been  imperfect  without  it.  He  could  not  but  feal, 
thcrefure,  tliat  the  appearance  of  the  white  marble  would  have 
been  excessively  disagreeable,  and  that  unless  coloured  thruufb- 
out,  it  could  not  bava  been  made  to  harmuniae  with  the  positive 
colours  the  existence  of  which  had  been  already  proved.  Tbe 
Question  then  was,  how  the  Greek  temples  were  coloured.  Mr. 
Penrose  thought  the  marble  received  a  slain;  but  he  (Mr. 
Uwen  Jonea)  believed  it  would  be  exceedingly  difficult  to  give 
an  uniform  and  durable  stain  to  thai  material,  so  aa  to  tgne 
with  tbe  strong  colours  still  to  be  traced.  Others  thought  that 
the  natural  staimi,  produced  by  time  and  weather,  would  be 
sufficient  to  get  rid  of  thst  horrid  glare  of  the  while  marble, 
wbich  everybody  felt  would  be  unbearable.  He  would  ask  Mr. 
Harding  whether  he  could  make  a  satisfactory  picture  of  tba 
PaKhenon  in  white  marble — the  actual  white  marble  of  tbe 
quarries  of  Pentelicus? 

Mr.  Habdi.no  admitted  that  the  appearance  of  the  material 
would  not  be  pictorial  tilt  nature  had  altered  its  colour. 

Mr.  OwKN  JosKs  remarked  that  it  would  tske  a  very  cod- 
siderable  time  to  produce  that  result,  and  it  would  be  produced 
very  unequally.  Some  parts  would  be  strongly  tinted,  and 
others  not  at  all ;  destroying  that  evenness  of  tint  which  it  wae 
the  object  to  produce.  The  Pnrthenon  was  not  complete  in  any 
way  without  its  oilour;  nor  were  any  of  its  mouldings  |ierfect 
without  their  coloured  ornaments.  Among  the  que»tioni  on 
which  there  had  been  some  doubt,  was  that  of  the  colour  of  the 
background  of  the  pediment.  In  one  example  that  portion  woa 
represented  as  red;  but  considering  that  the  male  figures  in  the 
pedimpnt  may  have  been  coloured  red,  as  they  were  in  Egypt, 
and  the  women  yellow,  he  thought  the  fact  wiis  estahli«hed  that 
the  ground  of  the  pediment  was  blue.  The  great  que^ition  of 
difficulty  was  as  to  tne  columns,  which  were  supposed  by  differ- 
ent persons  to  have  been  left  white,  stained,  or  painted  red, 
yellow,  or  even  black.  He  remembered  seeing  a  column  in  tbe 
interior  of  tliu  Parthenon  which  had  some  red  colour  upon  It. 
but  there  was  good  reason  to  conclude  that  that  was  mediaval 
painting.  His  own  belief  was  that  the  columns  were.oolound 
(pilA.  It  would  seem  at  first  a  very  startling  suppoaitioa  that 
there  should  be  such  a  man  of  gold  in  the  building;  but  if 
the  fact  were  established  that  gold  was  largely  used  in  th« 
enrichments  of  the  mouldings,  he  did  not  see  how  the  remainder 
of  the  colouring  of  the  Parthenon  <:ould  be  carried  out  by 
yellow  colour;  it  murt  have  been  done  by  gilding  upon  the 
Rtucro.  The  ('hairman  had  adverted  to  the  small  size  of  the 
tireek  temples;  but  it  might  be  observed,  that  although  the 
temples  of  Egvpt  were  of  great  magnitude,  they  were  never- 
theless profusely  painted.  'I'he  queution  of  introducing  colour 
in  this  country  waa  altogether  a  distltict  one.  He  did  not 
think  the  time  had  arrived  for  uh  to  do  so;  indeed,  we  were 
were  not  able  yet  to  dcviKo  on  architecture  of  our  own.  W^hen 
we  had  Hindu  our  oan  buildings,  we  might  colour  them  accord- 
ing to  our  own  modes  of  thought;  but  nt  present  we  trnot- 
planted  a  Greek  temple  into  England;  and,  iu  his  opinion,  the 
cidnuring  on  it  would  be  no  more  out  of  place  than  the  building 
ittieir. 

Mr.  PKynosE  observed  that  a  very  coniiiderable  time  would  he 
necettsary  to  give  a  warm  tint  to  the  Pentelic  marble.  Tbe 
marks  made  by  the  cannon  balls  on  the  Parthenon  in  the  last 
war  ( IWO)  were  as  white  as  the  freMheKt  fracture  of  the  marbia 
in  the  qnnrry,  not  having  acquired  the  slightest  tint  in  thirty 
years.     Even  the  Vejietian  abut  marks  of  I6UU»  though  partially 
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tinted  by  tltne^  were  still  very  white.  lie  only  contended  that 
there  had  been  a  very  delicate  stiun  upon  the  culuinn^,  but 
thoui^bt  the  tone  re<|uired  u-oulil  not  have  been  left  by  the 
Greeks  to  be  acquired  only  by  time.  He  believed  thnt  the 
marhto  of  Pentelicus  had  been  chosen  by  the  Greeks  on  account 
of  its  beauty.  They  rejected  the  Hymcttian  marble,  which  was 
within  five  miles  of  AtheoR,  ea«y  of  access,  and  producinjf 
blocks  larfre  enough  to  furnish  monolith  columns;  and  on  the 
contrary,  they  selected  that  of  PentelicuK,  at  a  diKtance  of  six- 
teen or  seventeen  miles  over  very  bad  roads,  although  they 
wuld  not  obtain  blocks  larger  than  3  feet  high  from  that 
quarry. 

Mr.  Hasdino  obiierved,  that  the  whiteness  of  the  Greek 
marble  wng  not  more  offensive  than  the  red  tilee,  the  new 
thatch,  and  paving  employed  here,  until  time  had  toned  them 
down.  Certainly,  if  the  (ireelcs  wished  to  imitate  the  effect 
naturiilly  produced  by  age,  they  would  not  have  coloured  their 
templet*  with  bright  retls,  blues,  and  yellows, 

Mr.  OwfLM  JuNtiri  said,  that  notwith)«tnnding  the  u^e  of  such 
poaitive  colouro,  he  assumed  that  they  were  so  well  lialnnecd 
and  hurmoniaed  as  to  produce  a  bloom  which  would  be  satis- 
factory in  itK  effect. 

Mr.  TAxsoN  stated  that  in  the  year  1836  ho  was  at  Athens, 
when  the  remains  of  the  temple  of  Victory  without  ^Vingti  bad 
just  been  di!4covered,  and  upon  the  fra|;ment»  of  it  he  observed 
distinct  traces  of  painting,  especiallp  in  the  coffers  under  the 
pediment.  A  beautiful  instance  of  ancient  polyehromy  wa!t 
turntshed  by  a  small  sarcophagus  in  one  of  the  churches  of 
Girgenti,  the  colours  of  which  were  remarkably  brif^ht  and 
clear.  As  to  the  modern  application  of  colour  to  external 
architecture,  it  watt  evident  that  the  prevailing  feeling  had  been 
against  it.  The  effect  of  colour  in  the  restoration  of  the 
catheilral  of  Spires,  now  in  progretM;,  waa  highly  impo«ng.  In 
the  cathedrals  of  Coblentz  and  Cologne,  colour  was  olito  em- 
ployed, but  less  succesttfully;  and  even  the  most  ardent  admirer» 
of  poJychromy  in  Germany  bad  only  partially  applied  it  to 
external  decoration.  In  France  there  wai  a  henutinil  exiimple 
of  polychromv  in  the  monument  erected  to  one  of  the  French 
admirals,  in  I^ere  le  Chaise;  but  the  architect  of  St.  Vincent  de 
Paul  had  not  applied  colour  externally.* 

Mr.  W.  Llovd  said  the  first  question  to  settle  wns  what  the 
Greeks  did;  and  the  next,  whether  they  were  right  in  what 
they  did.  On  the  latter  point  there  was  much  difference  of 
opinion;  but  he  naa  rather  inclined  to  assume,  as  a  matter  of 
course,  that  the  Greek  architects  of  the  age  of  Pericle<i  were 
unqnestionsbly  right.  The  colour  employed  in  the  Farthenoii 
was  r^uhited,  he  had  no  doubt,  by  reference  to  the  sculpture 
in  the  pediment.  The  painted  mouldings,  of  which  there  was 
must  evidence,  formed  a  oort  of  frame  for  the  sculpture.  The 
Greeks  used  metallic  ornaments,  and  probably  gold  upon  their 
sculpture;  and  Mr.  Cockerell  had  shown  that  the  xhields  and 
belmcts  of  the  figures  at  £ginn  were  painted.  Whether  iha 
Greeks  were  right  in  so  colouring  their  sculpture  would  depend 
91  whether  they  succeeded  in  doing  it  well.  The  Olympian 
Jupiter  WH8  profusely  embellisbed  with  gold,  silver,  and  paint- 
ing, and  that  statue  was  executed  by  the  brother  of  Phidias. 
It  was  the  admiration  of  ita  time,  and  as  there  was  every  proba- 
bility that  its  sculptor  was  also  employed  on  the  Parthenon,  it 
was  not  to  be  supposed  thnt  he  who  had  produced  a  work  m 
perfect  in  one  ciiHe,  voitld  produce  nothing  but  a  hideous 
deformity  in  another.  We  ought  to  hesitate  in  concluding  that 
the  Greeks  were  grossly  wrong,  because  they  must  have  been 
either  perfectly  right  ur  grossly  wrong.  That  some  of  the  plain 
mouldings  were  painted  wtm  evident;  but  then?  was  much 
uncertiiinty  uh<mt  the  abacus  and  the  echinus.  However,  he 
was  quite  ready  to  confurm  his  taste  to  whatever  it  appeared 
that  the  Greeki  renUy  did;  end  although  be  should  be  sorry  to 
see  the  echinus  painted,  it  was  necesitary  to  guard  against  the 
rejection  of  evidence  which  did  not  accord  with  our  awn  preju- 
dices. As  to  the  general  tone  of  their  buildings,  he  thought 
the  Greeks  preserved  the  pure  and  nati\e  colour  of  the  marble. 
Classical  authorities  coiiHtantlv  spoke  uf  buildings,  monuments, 
and  tombs  of  white  stone.  I'he  frontispiece  to  M.  Hittorff's 
work,  copied  from  a  Greek  vase,  represented  a  youth  painting 
a  Repulchral  etel^.  In  one  of  his  veriteA  Pindar  hpokc  of  a 
sepulchral  stele  us  a  white  stone;  and  although  the  frieze  and 
cornice  might  have  been  painted,  the  remaiader  was  probably 
left  white.    On  the  other  band,  the  painful  effect  of  a  white 

*  Hr.   nutmliaon  tlioitHd,  by  itftnnn  U>  U.  Hlttori!'!  drawlaM*  ^tt^  li«  had 
t^pUvi  coitfu/  CBlmi^Ljr  to  Ulc  Cirque  Nattvucl  al  farli. 


building  was  familiar  io  the  eve,  ereo  in  this  monocbromatie' 
country.  M.  Semper  had  useu  a  passage  in  Herodotus  as  an 
argument  in  favour  of  a  red  tint;  but  it  oppenred  to  him  that 
Herodotus  clearly  considered  a  building  wliich  he  described  as 
of  Parian  marhle,  to  be  a  white  bTiilding. 

Mr.  Do.N^LDso.s  obuerved  that  the  question  under  dlscussioa 
was  simply  a  question  of  research,*  the  object  being  to  establish 
a  fact;  and  justice  should  be  rendered  to  M.  Hittorff  for  hi* 
labours,  with  that  end  in  view.  No  pertoii,  he  believed,  would 
attempt  to  deny  the  fact  that  the  Greeks  used  colour.  Kven 
Mr.  Penrose  thought  there  had  been  B  wash  over  the  whole  of 
the  Parthenon.  The  mouldings  certainly  were  very  intensely 
coloured;  and  he  concurred  in  the  opinion  that  the  people  who 

firoduced  a  building  so  perfect  as  the  Parthenon,  would  not  be 
ikely  to  disfigure  it  by  unpleasing  colouring:  if  they  were 
capable  of  judging  of  form,  it  might  be  assumed  that  they  could 
also  judge  of  colour.  Mr.  Dell  nad  ohjected  that  .^1.  Hittorff'^ 
restoration  was  based  on  very  slight  authority;  but  his  object 
being  to  carry  out  a  system  of  polychromy,  he  bad  very  pro- 
perly avoided  the  Parthenon  and  the  Tbeseum,  and  taken  only 
a  small  temple  at  Selinus, — a  temple  of  freestone,  of  whicli 
there  were  few  remains.  While  guided  by  the  principles  which 
he  supposed  the  Greeks  to  have  adopted  generally,  M.  Hittorff 
was  not  hampered  iu  the  particulars  of  his  restoration.  He 
had  also  sbown  very  clearly  the  extraordinary  latitude  which 
the  (ireeks  allowed  themselvct  in  the  use  of  the  orders,  the 
different  parts  of  which  were  often  combined  in  thu  sumo 
building.  Although  the  climate  of  Greece  suggested  the  use  of 
colour,  this  was  nut  even  a  question  of  climate,  liec-ause  in  the 
frozen  climate  of  Russia  the  churches  were  covered  with  porce- 
lain, and  their  roofs  gilded  and  painted.  Size  had  also  nothing 
to  do  with  the  ijuestion.  There  was  not  in  London  a  portico  oi 
the  size  of  the  Parthenon.  As  to  material,  the  .\theniftus  em- 
ployed marble  because  it  was  chea^r  than  stone;  and  it  was 
well  adapted  to  show  those  beauties  of  form  which  was  a 
primary  object  with  them.  Mr.  Harding  preferred  the  ApoUo 
Helvedere  as  n  living  object,  and  not  as  a  dead  corpse;  bat 
Kurcly  the  appltcatiuu  of  colour  would  produce  the  effect  of 
life.  lie  had  no  doubt  the  ancient  Greeks  did  paint  iheir 
Blatueu;  and  even  certain  modern  wjulptors  were  enaeavouting, 
by  delicate  tints  upon  the  hair  and  garments,  to  produce  tho 
same  effect.  Accustomed  as  we  were  to  cousidera  marble  statue 
the  perfection  of  art,  it  was  difficult  to  overcome  the  prejudice 
against  colour;  but  the  more  the  question  wa.<t  studied,  the 
more  should  we  do  justice  to  Greek  art,  and  advance  in  art  our- 
selvcH.  He  certainly  believed  that  ih«  Apollo  was  painted 
originally,  or  at  all  events  toned  in  a  delicate  sensitive  manner 
to  neutralise  the  effect  of  the  cold  marble.  In  his  recommen- 
dation of  coloured  stones  Mr.  Hnrding  aiIo|ited  pttlychromy, 
which  was  not  a  question  of  material.  The  marble  arch  in 
Oxford-iitreet  was  a  cold,  dead,  tasteless  monument;  but  if 
marble  of  different  colours  had  been  etnployod  for  the  columns, 
the  frieze,  and  the  panels,  it  would  he  more  expressive  aud 
more  beautiful. 

Mr.  CocKEBELL  (the  Chairman)  congratulated  the  meeting 
On  the  iitterestijjg  nature  of  the  dl&cusstun.  If  the  Greeks 
could  rise  ftom  their  graves,  they  would  say  that  the  various 
speakcnt  had  fought  like  Greeks,  and  that  their  respected  secre- 
tary, Mr.  Donaldson,  contending  through  thick  and  through 
thin,  wag  the  best  Greek  among  them. 

*  The  nprvHlun  XftMW  Xj^^r  (whit*  itone^,  aa  uwd  liy  aoclenl  aulhora,  aMott  M 
me  Io  ttftt  rather  to  t1>*  i|uialHy  of  tht  maUrlal,  aa  <llallii|{uiabed  frooi  tbi  ordlcary 
ttonv,  w.bici]  nould  b«  ot  a  ydlvurcr  or  branner  tltil,  and  u<A  tu  anj  *ccI'1*di^ 
CHiluurliig  (if  the  aurfacr.  The  while  fracture  uf  marble  waulil  r«tUraat  ifectde^llj 
wlih  tbe  ycllnwrr  frMrlim  of  auia*.  Tu  dUtir.fulali  the  quallt;r  of  tbc  inartUv, 
authura  utc  il^v  nuina  d(  ih«  ijuarrr  ivhetice  il  wai  ntractMl ,  Thua  Pindar,  Nvmca. 
4.  At'iuiip.!!  lliiiu^u  \i.Vuir.  And  I'auiaalaa— AxuKa -Kl'.  n>>Tr>n<?<vir  Ait'i.f'  and 
■tieaklDfl  uflhr  qiiatrln— Attiii,  \p.  tl.m  V.^ai.  .tfa  \>M»t>iti4..».  It  ■■  mrioiia  that 
tbe  term  ^uriiupiK  or  tmpfiuiiur  la  *ery  aeldom  utcd.  Honer,  EX.  ^.  aw,  la  earif, 
atid  ia  rtr>)U«(iUf  rafcrrrd.  la  hf  Buliari)Jent  IraU-Of  ra{vl)«rB.  Strabi  uaea  iiupmUiM* 
AiCir.  and  Af  Kiu.VifiPi  In  regard  to  the  ifucatiun,  wbttht r  tk«  paJBllDK*  »tn  «&<- 
cillcd  un  Ihe  walla  Ih'niaelras,  or  an  latilrla.  the  riprvaalniia  of  Pauaaulaa  ivoulll 
apprar  roncluatw.  In  tti«  draiTlpUei)  of  tbe  P<j^l(tlf.  Aitlca,  be  $Mjt—Kr^t  ty  >it^ 
Twt  TinvaH  Atf/ifui>M  iLiu  •Jn.Tti't  AiiaCairi  uuifoaTiii.—  "  Va  (be  ttitrd  wiill  the  Ath^ 
iilam  aod  Tbeania  are  figb^ItiK  wltii  the  Aoiauiut."  And  the  itry  term,  n«HXi* 
ivarlouB  iroloiirMl}  ladlcatea  IU  orlf  lu,  tmax  txlng  ItacH  pftlaicd.  ntticr  Uuui  u  beiBf 
a  Dirr«  picture  gaUery.— T.  L.  U. 


Barry. — The  title  nf  knighthiKid  hax  this  month  been  confer- 
red on  the  architect  of  the  Palace  of  Westminster.  This  com- 
pliment to  him  will  be  received  with  gratification  hy  the  profes- 
sion, they  having  so  lung  expected  it  would  be  paid  to  one  who 
is  among  the  most  eminent  of  bis  art  io  the  world. 
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STEAM  ENGINES  AND   GOVERNORS. 

Patented  by  Jamwm  Wbitki^aw,  of  Johtutonf^  Ren/reie,  N.B. 

July  3l9f,  1851. 

Tbb  ipeeificiiUoQ  eontaina  twenty-three  it#narate  clAimii^  but 

the  fallowing  d**scriplion  and  enffraving:s  will  «ufEce  to  explain 

the  prinriplen  nf  the  invention.    Fig.  1  is  a  transv'ene  section  oT 

tlie  improved  eoffine,  which  can  b«  adapted  to  a  acrew  atcamer. 
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Atlie  cylinder,  la  placed  on  une  jtide  of  the  vessel,  and  the  piston- 
rod  if  connected  by  linki  to  the  end  B,  of  the  working  beam. 
This  betani,  in  plan*  of  bein^  set  to  work  upon  a  centre  equi- 
distant from  each  end  of  the  beam,  in  carried  on  the  centre  C\ 
placed  conuderably  nearer  to  the  centre  line  of  the  cvltnder 
ibaD  to  the  connectintr-rDd  centre;  the  diAtnnce  from  B,  to  C, 
tie  reopective  centres  of  the  pi&ton-rod  connection  and  the  main 
centre  of  the  beam  id  one-hnlf  that  comprehended  between  C, 
And  D,  the  main  centre  and  the  connecting-rod  centre.  In  thii 
way  tbeenK-iiiehns  a  short  >>troke,  nnd  therefore  admits  of  beinf 
worked  at  such  cnrrespondingly  high  npeed  as  may  bo  required 
to  drive  the  phaft  of  the  Hcrew  propellei  directly  or  without 
Bpur-wheelB  or  other  intermediate  gearing,  at  the  same  time 
tBat  the  reduced  pretuure  on  the  crank  and  its  increased  length 
ipv*  to  thift  engine  moat  of  the  advanta^ea  m(  one  oi  the  ordi- 
nary kind  having  a  length  uf  Htroke  even  greater  than  that 
correapondtng  to  the  length  of  crnnk  in  this  improved  engine. 
It  la  also  cheaper  in  construction,  lighter,  and  occupies  lesD  room 
than  the  urdinur}'  engine.  The  cylinders,  inatead  of  being  side 
by  aide,  may  b«  ael  une  on  each  side  of  the  vessel  so  as  to  baUnce 
each  other. 
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Fig.  S  is  a  borixontjJ-eylinder  engine,  arranged  to  work  so  u 
lo  secure  the  advantages  of  the  differential  or  unequally-divided 
bMB.    The  cylinder  A,  has  its  piston-rod  connected  by  a  link 


at  B,  nearly  at  the  middle  of  the  length  of  a  lever  or  beam  CD, 
which  worka  on  a  6xed  centre  at  C.  In  this  war  the  end  D,  of 
the  beam,  by  havinir  a  traverse  of  about  double  that  of  the 
piston,  actuates  the  long  crank  E,  by  means  of  the  cnnnectitir- 
rod  F.  The  other  end  of  the  beam  may  he  made  available  for 
actuating  a  pump,  by  an  extending  arm  or  lever  G,  On  refer- 
ring to  fig.  1,  it  will  be  obvious  that  if  the  tdide-valve  were 
placed  either  on  one  side  or  behind,  tnsfend  of  in  front  of  the 
cylinder  ns  therein  represented,  the  rvlinder  might  be  placed 
much  lower  down;  this  would  admit  o^he  working  beam  being 
also  lowered,  provided  a  sufficiently  long  connecting-rod  could 
■till  be  obUtDed, 
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Fig,  3  shows  a  pair  of  vet tical-cy Under  engines  wjih  working 
beams  brought  very  close  down  towards  tb«  crank-ithaft.  The 
cylinders  A,  are  fitted  up  on  the  ^'trunk"  principle,  that  is,  with 
hollow  trunks  or  rods  B,  attaclied  to  the  upper  sides  uf  the 
ptttona,  and  working  thrnugb  stiifltng-biixes  in  the  cylinder- 
coverH,  like  the  ordinary  piston-rods.  The  pistons  are  juinted 
at  (\  to  the  lower  eiidti  oflinks  D,  which  wiirV  inside  the  trunks 
B,  and  are  jointed  by  their  upper  ends  at  E,  to  the  short  ends  of 
the  working  beams  carried  on  main  centres  at  F.  The  opposite 
long  ends  of  these  beams  are  jointed  at  G,  to  the  lower  ends  of 
the  links  or  short  lengths  of  connecting-rods  H,  which  are  again 
connected  by  joints  at  I,  to  the  upper  ends  nf  the  main  lengths 
•7,  of  the  connecting-rods.  The  latter,  passing  downwardK.  are 
jointed  at  their  lower  ends  to  their  respective  crank-pins  K,  of 
the  main  shaft  L,  In  this  instance  the  short  links  H,  add,  in 
reality,  so  much  more  effcctire  lenii^th  to  the  main  connecting- 
rods  J.  In  other  terms,  the  effective  length  of  the  connecting- 
rods  is  equal  to  the  whole  length  from  G,  at  tl>e  extremity  of 
the  long  end  of  the  working  beam,  to  K,  at  the  crank-pin.  The 
upper  ends  of  the  Unktt  if,  are  therefore  not  guideil  in  a  verti- 
cal direction,  but  each  beam  is  made  to  act  as  a  guide  to  the 
connecting-rod  uf  the  other  by  meann  of  the  rock ing-Ie vers  M, 
fastened  on  the  main  centres.  The  upper  eridd  of  these  levers 
are  jointed  to  links  N,  the  opposite  ends  of  which  are  similarly 
connected  nt  1,  to  the  joints  in  the  connecting-rods  G,  1,  K.  By 
this  means  the  action  of  each  beam  guides  the  connecting-rod  of 
the  opposite  beam,  retaining  the  centres  1,  at  the  proper  effec- 
tive angle  fur  working;  that  is,  the  centres  I.  are  so  guided  as 
to  work  nearly  in  the  name  curve  through  which  a  point  at  this 
distance  from  the  upper  end  measured  along  a  straight,  inflexible 
rod  of  the  length  (>  1  K,  would  work,  so  as  to  give  the  jointed 
rod  the  frill  wurking  advantage  of  a  straight,  inflexible  rod  of 
about  the  same  length.  The  rods  O,  depending  from  the  work> 
ing  beams,  may  work  air  or  cold-water  pumps. 

Fig.  4  la  a  Woolfi),  or  double-cylinder  expansive  engine,  with 
the  improvements.  A,  is  the  main  centre  of  the  wurking  be&m, 
on  each  side  of  which  centre,  and  at  suitable  diiitances  asunder, 
are  plactd  the  high-pressure  cylinder  B,  and  low-prowiure 
cylinder  C,  their  pii^ton-rods  being  connected  to  the  main  beam  at 
I>,  and  E.  From  F,  the  connecting- rud  descends  to  the  crank- 
pin  G.  The  united  effect  of  the  pressure  of  the  steam  on  the 
two  »h(>rt-Ktruke  piiUunK  is  made  to  act  upon  a  long  crank,  as  in 
the  plans  described.  This  action  of  the  pressure  of  the  steam 
on  each  piston  is  also  balanced  on  each  side  the  main  centre. 
The  Hteam-ways  communicating  between  the  cylinders  are 
Btraighter  than  in  the  ordinary  Woolf's  engine,  ina-imuch  as 
the  steam  from  the  upper  end  of  the  small  cylinder  passes 
directly  into  tho  corresponding  upper  end  of  the  fuiye  one;  and 
similarly  the  exhaust  at  the  opposite  ends  passes  from  the  lower 

fiart   of  the  small  cylinder  to  the   corresponding  part  of  the 
arger  one;  and  one  cylinder  being  placed  near  the  other,  the 
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connectinir  Btearo-passaM  m'c  ahorter  th>n  they  are  in  otber 
•Dinner  of  this  c]a»s.  Wherv  it  in  devirnhle  to  avoid  the  ukb  of 
•yunderB  of  very  large  diuueter,  two  abort  cylioderA  uf  small 
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diameter,  and  each  fitted  with  a  piitoa,  may  he  erected  oae 
upon  the  other,  to  work  with  one  piston-rod.  Th«  B0'ect  of  a 
ihort  stroke  of  piston  with  a  lon^  cmnk  may  be  secured  by 
niftcing  the  cylinder  between  the  main  centre  and  the  connect- 
ing-rod end  of  the  beam.  This  urr;iiij(ement  la  capubte  of 
easy  illustration  in  fig.  +,  where,  by  remnving  the  small  cylinder 
B,  and  the  shurt  end  of  tlie  beam,  the  cylinder  C,  will  act  upon 
the  main  beam  as  upon  a  lever  of  the  third  order,  giving  the 
connecting-rod  end  r,  the  required  amount  of  stroke  upon  the 
same  principle  qa  that  of  fig.  3.  It  will  also  be  obvious,  that 
the  arrangement  aliown  in  fig.  +,  may  be  modified  by  trnnsposing 
the  relative  positions  of  the  large  and  umati  cylinderti^  the  tiFniill 
cylinder  being  placed  on  the  connecting-rod  side  of  the  main 
centre. 

The  invention  also  relate*  to  improved  governors,  Fig.  5,  is 
ft  side  elevation  of  one  form  of  eovernor  with  its  regulating 
mechaniem  attuched ;  tig.  6,  is  u  horizontal  section  of  the  spindle^ 
with  a  plan  of  the  lower  sliding  cros»-head;  (ig.  7,  is  a  plan  of 
the  expansion  cam;  aud  fig.  8,  is  a  diHgnini  rejiresenting  the 
pair  of  adJiiHtirig  star-wheels,  with  two  of  their  fixed  detents. 

The  cam  .\,  for  working  the  expsnsion-valve,  iscjirried  rotind 
by  a  spiral  fenther  B,  on  the  lower  end  of  the  governor  spindle^ 
and  has  a  long  boss  Vy  fitting  loosely  to  the  spindle,  and  pasning 
upwards  for  connection  with  the  periidulum  action  above.  Then, 
u  the  pendu]tim-J>alU  expand  with  the  increased  rate  of  the 
engine,  they  draw  the  cam  upwardfl,  tlius  traversing  it  along  its 
spiral  feather  B,  and  Hctting  it  forward  to  cut  off  the  steam 
earlier.  Similarly,  the  pendulum  action  bringn  down  the  cam 
again,  SH  the  balU  contract  on  the  diminution  of  the  engine's 
speed,  and  thus  the  cam  i*  set  back.  In  this  way  the  upward 
or  downward  traverse  of  the  sliding  tube  D,  of  the  governor, 
causes  the  cam  A,  to  be  set  forwurd  or  back,  as  the  case  may  be, 
on  its  spindle,  filtering  the  extent  of  expani>ion.  The  lower  end 
of  the  tubular  slide  P,  which  fits  looselv  on  the  upright  npindlc 
linked  to  the  pendtilouH  arms  above,  ia  formed  with  a  cross-head 
£,  having  an  eye  at  enrh  end,  bored  out  to  receive  the  vertical 
spindles  of  the  btar-wheels  F,  which  are  carried  round  with  the 
governor  spindle.  On  the  two  fixed  brackets  G,  set  on  opposite 
sides  of  the  governor  -ipindle,  arc  fixed  two  aet!i  of  tttutiomtry 
pins  or  teeth  II,  and  1,  each  pair  being  in  the  same  plane;  and 
when  the  engine  is  working  at  its  proper  rate,  the  star-wheels 
F,  revolve  with  the  spindle  of  the  governor  at  such  a  height  as 
to  work  clear  of  the  fixed  teeth  li,  and  I ;  but  should  the  engine 
increase  its  speed,  the  interior  portions  of  the  peripheries  of  the 
star-wheels  t,  will  come  in  contact  with  the  inner  and  hijzrher 
pair  of  pirii)  H.  Wheit  this  orcurs,  the  revolution  of  the  htar- 
wheels  with  the  governor  spindle  will  cause  them  to  turn  uptm 
ttieir  uwu  individual  axes;  aud  if  the  gureruor  revolver,  us  in- 


dicated by  the  arrow  in  fig.  6,  this  action  will  also  cause  the 
star-wheels  to  turn  in  the  direction  indicated  by  the  arrowi 
upon  them.  If,  un  the  other  hand.,  the  engine's  ftpeed  abuulkl 
decrease,  then  the  exterior  part  of  the  periphery  of  tlie  star- 
wheelM  wilt  similarly  come  in  contact  wttu  the  outer  pins  I,  of 
the  brackets  (i  ^see  fig.  H),  when  the  star-wheels  will  be  turned 
in  the  opposite  oirection,  as  shown  by  the  arrows  la  that  figur*. 
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These  two  opposite  actions  of  the  star-wheels  are  made  avail- 
able for  securing  an  additional  potrer  or  secondary  action  for 
regulating  the  speed  of  the  engine  through  its  expansion  valves, 
by  meand  of  the  vertical  spindles  J,  on  the  upper  ends  of  which 
the  star-wheclrt  are  fast.  These  npindlea  are  screwed  at  their 
lower  ends,  and  are  passed  through  sercwed  eyes  in  the  cross- 
head  K.  attached  to  the  upper  end  of  the  husa  of  the  cam  A. 
This  croDH-head  fits  loosely  in  a  ring-groove  in  the  cam-boss, 
and  carries  a  side  projecting-piccc  L,  which  works  into  a  short 
groove  in  the  governor  Bpindle,  serving  a«  a  vertical  guide  for 
the  cross-head  during  it^  traverse  up  or  dnwn,  whilst  the  cam- 
boss  works  round  within  its  collar.  Similarly,  the  vertical 
traverse  of  the  tubular  slide  D,  of  the  governor  is  insured  by 
a  cotter,  or  flat  stud,  pan-sed  through  the  governor  spindle,  pro- 
jecting on  each  side  through  a  vertioul  xlot  in  the  slide.  As  the 
expansion  cam  A,  has  a  partial  turn  communicated  to  it  In  either 
direction  by  the  upward  or  downward  traverse  of  the  governor 
slide  D,  the  star-wheels  F,  aUo  get  a  partial  revolution  corre- 
spondingly, as  they  come  in  contact  with  one  or  other  of  tha 
two  pairs  of  fixed  pins  II,  I,  and  thus  a  secondary  action  i*  given 
to  the  cam,  setting  it  stitl  furth>er  forward  or  backward  by  the 
revolution  of  the  screwed  spindles  J,  through  the  eyes  of  the 
cru!B-head  K;  aud  this  will  go  on  until  the  gradual  arrival  of 
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Ik«  eofitte  at  Ha  true  rote  of  workiiif^,  shnll  brinfr  tb«  «Ur^ 
vhadi  F,  between  nnd  clear  of  the  fined  teeth  H,  I.  If  the 
M0IM  is  expoMtd  to  varying  degrees  ofrMit^tance,  thii  additional 
■ovement  will  fri^e  il  a  greater  oicetjr  of  •djuatment,  and  keep 
it  at  a  more  ubiform  rate. 

^^B^  Wit.  t.  Pti.  r.  Fi».  8. 

ProTiBion  U  made  for  the  prevention  of  the  accidental  tuminj? 
•f  the  sptndlea  of  the  wheeli  F,  tou  fnr  in  either  direction.  The 

h«e1s  are  attaehed  to  their  Kpindle^  hv  Ktiff  frit-'tion;  and  the 
I  of  the  croM-head  K,  are  furnitihed  with  inclined  teeth  or 
mts   oD  enrh  Bide,  correspondiog   to   simitar    teelli  set   in 

verve  directions  on  the  Iow<t  and  upper  rides  of  the  upper 

"*  lower  eotlnm  M,  N\  fait  on  tipindleK.  Thu(«,  when  the 
idles  hare  tarned  to  the  full  extent  allotted  to  them  In  cither 

irectioD,  theae  catchein  will   come   into   action,    and  prevent 

fiirther  movement,  whilst  the  stiff-friction  connection  of  the 

wbeeU  on  thvtr  Rpindlejt  will   allow  the  wheels  themi^lves  to 

turn  or  move  free  when  brought  in  contflct  with  the  fixed  teeth 

a  alight  mudificatioii  one  of  the  utar-wheela  mny  be 

withf  a  fl|iur-pinion  heingplncpdon^mpof  the  Apindles, 

O,  to  gear  with  the  loose  pinion  P,  on  the  governor  spindle, 

1  pioiun  again  gfHrs  with  the  third   pinion  Q,  fant  on  the 

iposite  star-wheel  spindle.  In  this  wav  the  revolution  of  one 
•tar-wheel  tipindle  is  communirnted  to  trie  other,  to  give  both 
«  Ktmiiilaneou't  movement,  whili^t  one  star-wheel  only  is  uied; 
•rtbc  three  pinions  O,  P,  Q,  may  vtill  be  used  even  with  two 
star-wheels,  in  order  to  insure  the  gimultaneous  movement  of 
the  two  (ipindlefl  in  caw  one  !<tar-wbeel  Hhuuld  at  any  time  come 
into  action  before  the  other,  Imitoud  of  having  merely  two 
pairs  of  6xed  pin&  H,  I,  three  or  more  pairs  may  be  used,  and 
Wtat  different  beif^hts,  tn  order,  that  when  the  engine's  rate  is 
onlr  aligbtly  faster  or  Hlower  than  it  ought  to  be,  the  secondary 
•euon  tatif  come  into  play  with  greater  delicacy.  The  same 
eftct  may  also  be  produced  by  two  pairi^  of  pina,  as  shown  in 
fig.  i.  In  working  at  a  high  velocity,  where  it  might  be  inju- 
dicious to  work  the  governor  spindle  at  the  rate  neceiwary  fur 
the  ordinary  finale  cam  (as  in  fig.  7),  the  governor  may  be 
reduced  in  f>|)ee(l,  if  fitted  with  a  cam  madB  double  or  triple,  to 
correspond  to  this  reduction  in  the  rate.  Or  instead  of  having 
the  cam  ujwn  the  governor  spindle  itself,  it  may  be  carried  on 
a  separate  spindle,  working  in  connection  with  the  engine;  and 
if  adapted  to  that  npindle  in  the  Mime  way  a*  the  cam  A,  ia  con- 
nected to  the  governor  spindle  in  fig.  5,  the  cam  may  be  moved 
backward  or  furwArd  as  required,  by  means  of  a  lever  or  other 
connection  with  the  governor;  and  the  secondary  actiim  may 
also,  in  this  case,  he  applied  so  that  the  cam,  if  placed  on  a 
■eparate  spindle,  may  be  made  to  regulate  the  speed  to  as  great 
a  o^{ree  of  nicety  us  if  it  were  placed  on  the  governor  spindle. 
It  may  be  adapted  to  work  a  tapering  cam,  or  other  apparaiun, 
Vnch  as  ^^Field'd  valve,"  where  the  cam  U  simplv  traversed  along 
ill  tlie  direction  of  the  axis  of  the  spindle  on  which  it  is  carried. 


NOTES    ON    CONSTRUCTION. 

By  Samuel  Cleoo,  Jun. 

{With  Engravinga^   Plate  \\\.) 

Votn,  wban  romplrtfil,  irlll  be  |inblLiti«il  la  •  Mpkntc  ri>nn,  us  Hud- 
Book  for  th«  iHv  of  (If*  Sluilpnu  al  the  8cl>m>t  at  CoottruclltMi. 


Mixing  Mortar. 

Thk  quicklime  is  formed  into  a  bed  9  or  10  inches  deep,  and 
the  aand  to  be  mixed  nitb  it  placed  in  n  ring  around  it;  water 
l»  then  thrown  on  to  the  lime  to  tiUke  it,  and  the  whole 
thoroughly  incorporated.  The  practical  experience  of  the  ordi- 
nary latioureN  enables  them  to  judge  how  much  water  may  be 
Bcpewsry  to  mix  up  the  mortar  to  a  proper  conciritency  fur  use. 
CoDvidcnible  laW^ur  mu«t  be  bestowed  npnn  working  up  the 
,  which  should  be  turned  over  and  mixed  several  tunes  with 


k  i*pecies  of  hoe,  called  a  tarry,  which  is  a  half-round  Iroo,  about 

0  or  H  inches  in  diameter,  at  nght  angles  to  a  handle  H  or  C  feet 
long.  It  ithould  be  thus  chafed  up  until  there  is  no  appearancs 
of  unmixed  lime,  the  pretence  of  which  is  easily  detected;  thia 
unmixed  lime  '\<i  very  perniciou^  ai  It  never  sets,  and  is  apt  to 
swell  and  derange  the  brickwork.  Mortar  thus  made  ts  termed 
^larried  mortar."  A  de^ee  of  beating  or  larrying,  sufficient 
to  give  to  the  mortar  all  poadble  conaiatency,  is  of  the  greatest 
importance. 

Another  process  of  mixing  is  sometimes  employed:  where  it  is 
required  to  convey  the  mortar  in  a  dry  state  to  the  work,  It  is 
done  by  forming  a  bed  of  lime  within  a  ring  of  sand  as  before, 
throwing  on  the  lime  a  sufficient  quantity  of  water  to  slake  it, 
and  covering  it  up  immediately  with  sand;  after  it  has  remained 
some  time  in  this  state,  it  is  turned  over  and  screened.  The 
mixture  is  now  in  a  state  of  dry  powder,  and  can  be  cnrted  to 
the  work,  where  more  water  is  added,  and  it  is  chafed  up  for 
use.  For  hydraulic  time*  this  is  the  beat  mode  of  iilaking,  but 
the  mixture  must  be  used  at  once,  and  not  be  re-watered. 

In  mixing  mortars,  trituration  must  be  avoided,  as  sand  acts 
to  more  advantage  in  the  state  of  crystals  or  sharp  grains 
than  as  a  powder,  with  every  species  of  Ume;  trituration,  there- 
fore, kept  up  bevond  the  lime  necessary  for  perfect  mixture,  is 
only  hurtful.  Mortar,  in  every  seaann,  ought  to  be  prepared 
as  much  an  poMible  under  cover,  whether  it  be  to  avoid  the 
rapid  desiccation  which  takes  pliice  in  summer,  or  to  obviate 
the  still  more  rceriouH  inconvenience  in  the  rainy  season.  Par- 
ticular cure  must  also  be  taken  that  the  mortar  is  not  mixed 
on  the  natural  surface  of  the  ground,  but  on  a  smooth  platform 
of  paving  or  planking.  On  large  worka,  where  great  quantities 
of  mortar  are  required,  it  is  deairable  to  nix  it  in  a  ^'pug-mill," 
turned  by  a  hon»e,  as  it  both  insures  perfect  mixture  and  i« 
economical  aa  saving  manual  lubimr.  The  pug-mill  Nhuwn  in 
the  engraving  (fig.  %  Plate  VIl.)  is  capable  of  mixing  80  cubie 
yardK  tif  mortar  in  a  day  of  ten  hours,  which  nlll  supply  aboat 
forty  bricklayers  during  the  same  period. 

AartPiciAL  Htdbaii.10  Mobtabs. 

Naturally  hydraulic  mortars  have  been  noticed  in  the  pre- 
ceding remarks,  but  rich  limes,  by  the  admixture  of  foreign 
substances,  can  be  made  into  mortara  that  have  the  property  of 
setting  under  water  with  various  degrees  of  enerity;  indeed, 
they  are  very  frequently  to  be  relied  upon,  for  sub-aqueoos 
work,  far  mure  certainly  than  naturally  hydraulic  mortars,  ll 
must,  however,  be  borne  in  mind,  that  the  external  joints  of 
hydraulic  mortar,  however  formed,  will  not  become  hard  when 
exposed  to  the  waves  of  tho  sea,  or  to  running  ira/er,  unleaa 
protected  with  ■  pt>inting  of  cement;  but  in  still  water  this 
pointing  is  not  essential. 

PouExoIana,  tarraa,  and  brick  or  tile  dust,  if  mixed  in  proftar 
proportions  with  rich  times,  will  render  it  an  hydraulic  time; 
and,  if  mixed  with  a  lime  already  posseaaed  of  hydraulic  pro- 
perties, will  render  it  more  energetic.  Poanolnna  and  tarnu, 
or  trasK,  are  both  vulcanic  substances;  tlie  former  is  brought 
from  Italy,  the  latter  from  HoUiuid;  both  nro  similar  in  their 
chemical  composition,  consisting  of  silica  and  alumina,  with  a 
trace  of  time,  and  sometimes  of  magnesia;  and  both  act,  when 
mixed  with  lime,  in  the  same  manner,  although  pouzxolana  is 
the  most  e<itremed.  Moat  clays  are  thuH  chemically  constituted, 
and,  when  burned,  form  artificial  pouzzolanu^  of  nearly  equal 
value  uith  the  niituml. 

Smenton  found  that  the  strongest  mortar  he  made  for  tho 
EddyHtone  Lighthouse  was  produced  by  beating  together  enual 
measures  of  hydraulic  lime  and  puuxzuluna;  the  next  in  quality 
being  composed,  of  lime  2  parts,  pouxxolana  1  part,  and  sand 

1  pail;  and  he  did  not  u:ie  more  than  '^  measures  of  mixed 
sand  and  pouxzolaiia  to  1  measure  of  slaked  lime  powder,  in 
any  part  of  the  work.  Mr.  ^^tcvenBon  used  the  same  sort  irf 
lime  that  Smeaton  had  done— tho  blue  lias  of  Abertbaw — in  the 
proportion  of  1  measure  of  tdaked  lime  pon-der,  1  me.n^ure  of 
pouKZolana,  and  1  nie-a<<ure  of  tuind,  which  he  mya  that  he 
considered  eqitally  good  as  equal  me:iKures  of  lime  and  poiixxo- 
lana.  The  mortar  for  the  iront  work  of  the  Humber  Dock, 
completed  in  IHOS,  was  composed  of  1  measure  of  ground 
Wurmtiworth*  quicklime,  ^-measure  of  ground  pouzzolana,  and 
1|  measure  of  sharp  fre«h*water  sand.  This,  when  the  work 
won  pulled  down  twenty  years  afierwards,  wan  found  to  be 
exceedingly  hard,  being,  both  in  colour  and  hardness,  like  t^ 
well-burned  brick. 

*  USM-ilbvd  l»7  Ur.  TlDpcrl«-f  u  ■  iiM|n«*Ua  l)ai«*toae. 
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.'  Pouuolaiu  communicate  to  common  chnik  lime  the  property 
or  setting  under  water.  Tlie  propurtioti  of  it  used  in  making 
mortar  ih,  I  pouzzulnnn  powder,  I  uf  lime,  niid.  nt  most,  9  mea- 
Kures  of  land.  By  the  cxperimenl.'^  of  Sir  C.  PatUey,  it  nppeam 
that  I  meaittire  of  sand,  added  to  1  of  pouzzolana  uowder  and 
t  of  cltalk  lime  paste,  produces  the  dtmni^Mt  puuxzulana  mortar 
with  that  specie*  of  lime;  and  the  same  author  remark?,  that 
pouzzolaiia  apptfiirti  to  increatH*  both  the  adhetiiveness  and  reKist- 
ance  of  the  blue  lias  lime  in  so  moderate  u  de^ee,  as  tu  render 
it  doubtful  whether  it  is  worth  while  to  u»e  it  at  all  with  any 
lime  possessing  such  very  powerful  hydraulic  properties. 

The  hydraulic  virtues  of  the  pouzzolanas  were,  for  a  looff 
time,  attributed  to  the  presence  uf  iron.  The  experiments  of 
M.  Vicat,  upon  non-ferruginous  clays,  from  which  he  produced^ 
by  calcination,  artificial  pouazolimas,  caused  him  to  abiiiidon 
that  opinion.  It  would  be  vrruugt  however,  to  conclude  that 
in  the  red  coloured  puuzzolana»  the  iron  is  entirely  inert; 
but  its  presence  is  certainly  not  indispensable,  since  there  are 
very  energetic  pouzzulaniu;  which  do  not  contain  an  atom  of  it. 
Captain  Smith,  the  translator  of  M.  Vicat's  wiirk,  says,  in  con- 
firmation of  the  above,  that  he  has  met  with  clay  entirely  free 
from  iron,  which,  after  calcination,  formed  a  highly  energetic 
pouzzolann;  and,  on  the  other  hand,  a  stiff  paste,  prepared  fur 
experiment,  with  rich  slaked  lime  and  the  washed  peroxide  of 
iron,  WHS  perfectly  soft  after  several  weeks'  immersion.  The 
mortar  used  for  the  Ramsgate  Harbour  new  works  confdsted 
of  lias  lime  S  parts,  sand  4  parts,  coal-ash  4  ports,  and  of 
pouzzolana  2  parta,  mixed  thoroughly  in  a  pug-mill. 

In  Holland,  traas  mortar  is  very  much  used  in  sub^aqueous 
constructions.  iVl.  Weeninck,  a  Dutch  architect,  states  that 
there  are  four  kinds  of  traas  murtar,  depending  on  the  different 
proportions  of  lime,  traaa,  and  river  sand,  of  wliich  the  mortar 
ii  compounded.  But  it  is  to  be  observed,  that  und  is  never 
added  when  the  strungovt  traas  is  used,  as  it  tends  to  dilute 
its  strength. 

Llm«.  Traa*.  Sand, 

Strong  trnns  G  parts   6  parts   ......  0  parts 

Stning  bastard       6       „       4       „       1       „ 

»««'"«■;!      .    *    "    ^    "    ^    " 

Slack   bastard        3       „       I       „       «      „ 

When  the  lime  is  produced  from  calcined  shells,  the  propor- 
tions are  as  follows: — 


Strong  traas 
Strong  bastard 
Bastard 
Black  biiKtard 


parts 


part 


>i 


Traas  docd  not  suck  up  the  water,  it  resists  its  action;  but  it 
if  affected  by  dry  air  and  by  frihit.  In  the  erection  uf  whIIh 
exposed  to  cold  and  damp,  the  bastard  tians  should  be  uHed: 
Mod  givett  Htrvufctb,  and  the  traas  repels  the  damp.  It  is  also 
used  for  exterior  walls  exposed  to  south-west  winds,  in  damn 
aoils,  quays,  &c.  Strong  traas  is  used  for  all  sorts  of  work 
which  it  is  desirable  to  render  waterproof,  as  close  cellars, 
reservoirs,  cisterns,  and  the  like.  In  livdraulic  works,  when 
the  closeness  of  the  work  is  not  absolutely  requisite,  or  which 
are  more  or  lens  exposed  to  the  air — like  quay  walla — and  which 
are  often  above  high-water  murk,  tlie  hlrength  of  the  mortar 
may  be  diiriinished,  by  taking  6  parts  of  lime  to  2  of  traas;  but 
for  constructions  almost  always  above  water,  and  only  now  and 
then  wetted,  such  as  those  portions  of  a  sea  wall  above  high 
neap  tides,  3  parts  of  lime  to  oue  of  traas  are  sufficient, 

'1  lu!  following  notice  uf  tarras  is  taken  from  Mr.  Smeatoii's 
esaay  on  Wiit«r  Cements,  in  hts  work  on  the  M'lddystone  Light- 
house':— *'AllhtKigh  really  endowed  with  thot.e  qualities  wliich 
have  justly  obtained  it  [tarrasj  a  reputation  for  water  building, 
yet  it  is  generally  admitted  to  have  some  properties  that  fur 
our  use  were  not  quite  cJiffible.  In  the  first  place,  though  it 
will  cause  most  kinds  of  lime  to  set  and  become  hard  under 
water,  as  we  have  seen  by  several  examples,  yet,  if  the  cement 
f^uws  dry  by  a  gradual  exposure  to  the  air,  it  nei'er  sets  into  a 
substance  so  hard  as  if  the  same  lime  had  been  mixed  with 
good,  clean,  common  SHud,  but  it  is  very  friable  and  crumbly; 
and  if,  after  it  has  acquired  a  considerable  degree  uf  barduesM 
by  iuinieriiiun  in  water,  it  is  then  exposed  to  the  air,  it  loses  a 
eonaidftralile  part  of  its  firmnesK,  and  also  becomes  crumbly, 
though,  according  to  my  observation,  it  never  becomes  so  much 
•o  as  if  it  never  had  acquired  a  greater  hardness  by  a  submer- 
aion  in  water.  In  a  state  between  wet  and  dry,  or  of  being  wet 
and  dry  by  Interval^  tarrai  is  kouwn  not   to  answer  well," 


Mr.  Smeaton  also  savs,  that  when  tarras  mortar  Is  kept  always 
wet,  and  consequently  in  a  state  most  favourable  to  its  cement- 
ing principle,  it  throws  nut  stalactites  from  thejoiuL<i.  which,' 
in  time  become  so  extiiberant  as  tu  deform  the  face  uf  the  wall. 
But  Sir  C.  Pnsley  believes  this  growing  out  of  the  joints  to 
have  arisen  from  the  fact  of  too  much  chalk  lime  having  been 
mixed  with  the  tarras — ^^'iz.,  twice  its  own  bulk;  and  he  appre- 
hetidfl  this  is  not  peculiar  to  tarras,  but  would  take  place  with 
nouxzolana  also,  if  it  were  mixed  with  so  great  an  exceaa  of 
lime.  The  brivk  wharf-wall  of  Woolwich  dockyard,  remored 
some  time  ago,  was  buiit  with  mortar  composed  of  )  measure  of 
Dorking  lime,  S  measures  of  sharp  river  sand,  and  ^-measure 
of  tarms;  niid  was  found  to  be  everywhere  very  hard,  except 
in  a  small  portion  exposed  to  the  action  uf  running  water  from 
a  culvert. 

ArtiHciat  Pouaaolana  may  be  made  by  calcining  certain  clays: 
indeed,  nearly  all  clays  that  do  not  contain  too  much  sand  sad 
lime,  become,  by  roasting,  more  or  less  active  agents  in  the 
preparation  of  nrdraulic  mortar.  The  Dutch  are  in  the  hahit 
of  burning  a  clay  found  under  the  sea  on  their  coast,  for  the 
purpose  uf  forming  an  artificial  pouzznlana,  which  has  often 
oeen  sold  for  tarras,  being  so  good  an  imitation  of  it.  Sir  C, 
Pasley  found  that  the  blue  alluvial  clay  tif  the  Medway,  mode- 
rately burned,  reduced  to  a  fine  powder  and  mixed  with  chalk 
lime  putty  in  the  proportion  of  I  lime  to  M  burnt  clay  powder, 
so  as  to  form  a  stifliab  paste,  set  nearly  m  quickly  under  water 
as  the  best  natural  uouzzolana.  The  brown  Upnur-pit  clay  waa 
nut  00  good,  and  when  sand  was  added  to  the  mixture  its  pro- 
perties were  less  hydraulic.  The  value  of  any  clay  for  forming 
an  artificial  pouzsolana  may  be  easily  ascertained  by  experiment ; 
burn  the  clay  in  small  lumps,  so  that  it  may  be  reduced  to  a  fine 
powder;  mix  it  Into  a  paste  with  slaked  lime  of  the  description 
most  easily  obtained,  immerse  it  beneath  still  water,  and  note 
the  time  it  taken  to  set.  For  practical  purposes  the  clay  may 
be  burned  in  a  brick  or  lime  kiln. 

M.  Vicat  says:  ''All  clay,  princijinlty  composed  of  silica  and 
alumina,  and  moreover  line,  soft  to  the  touch,  and  which  con- 
tains more  or  less  of  the  oxide  of  irnn,  and  little  or  none  of  the' 
carbnnate  of  lime,  will  give  a  very  energetic  pouzzolaoa  when 
calcined."  Five  per  cent,  of  carbonate  of  lime  will  produce  I 
vitrification  of  the  clay  in  the  kiln;  but  the  iiae  of  sucn  a  clay- 
is  not  to  he  prohibited  on  this  account,  as  it  Is  easy  to  moderate 
the  heat,  and  its  presence  enables  the  clav  to  be  more  easily 
reduced  to  powder.  The  presence  of  oxide  uf  iron  is,  as  haa 
been  before  mentioned,  not  essential. 

Brick  or  tile  dust,  when  mixed  with  about  half  its  bulk  of 
slaked  lime  gives  hydraulic  properties  to  the  resulting  murtar, 
and  is,  in  fact,  the  same  thing  as  burnt  clay.  The  proportions 
of  lime  to  any  kind  of  nrtificiiil  pouziuiUna  must  be  obtained  by 
experiment.  As  a  general  rule,  one  measure  of  rich  lime  paste 
and  two  measures  uf  burnt  clay,  will  make  a  mortar  that  will 
RPt  beneath  still  water;  if  enipltiyed  in  running  water,  the 
jtiints  must  be  pointed  with  cement.  For  a  weather  lime,  equal 
measures  of  rich  lime,  artificial  jKiuzzoUna,  and  sand,  may  be 
used;  if  the  lime  used,  intitend  of  being  rich,  is  already  a  wea- 
ther lime,  those  proportions  will  produce  an  hydrnulic  mortar. 
It  is  necesanry  that  the  uouzzolana  tthould  be  ground  into  a  fine 
powder  before  being  mixed  up  with  the  lime,  as  an  intimate 
combination  is  essential.  Irx  fixing  proportions,  it  is  better  to 
err  from  a  deficiency  than  an  excess  of  lime,  when  making  mix- 
tures of  tich  lime  and  any  kind  of  pouzzolanas;  and  rfcr  rersd 
in  the  Case  of  hydraulic  limes  mixed  with  sand.  Captain  Smith 
makes  the  following  note:  ^^With  an  eminently  hyarauHc  lime 
found  in  the  iteigbboiirhoud  uf  Masiilipatam,  I  found  that  the 
mixture  uf  two  parts  uf  a  highly  energetic  artificial  ptmzzulnna 
produced  a  much  Inferior  cement  to  a  like  mixture  of  the  same 
piju/zulana  with  rich  slaked  lime,  t  did  not  find  the  time  of 
»tt  tu  differ  much,  but  the  cement  containing  the  hydraulic  lime 
was  meagre  and  friable,  and  suiled  the  finger  on  touching  it,  for 
a  few  dayn  after  sulidificMtiou:  that  prepared  with  rich  lime 
fiirnied  a  c<ftfipact,  perfectly  bard  mass,  with  clean  surface  and 
conchoidal  fracture,  and  so  homogeneous  in  texture  and  closely 
united,  as  tu  be  superior  to  many  substances  which  had  under- 
gone the  action  of  heat,  such  as  bricks,  tiles,  Ike." 

Artificinl  Hydraulic  Limes  are  made  by  calcining  together  rich 
slaked  lime  and  clay,  or  pure  limestone  and  clay,  una  the  result 
is  genentlly  more  satisfactory  tliau  when  the  natunil  or  artificial 
pouzzolanas  are  mixed  with  the  slaked  lime  as  simple  mortar, 
for  the  combination  of  the  ingredtenta  is  more  intimate  and  the 
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dicmlcft]  ohanfres  more  certain.  The  most  perfect  method  U  the 
frtt.  and  U  called  "twice  kilned,"  and  may  be  employed  when 
the  limestone  procurable  U  too  hard  to  crush  and  form  a  perfect 
■tixture  with  the  clay;  when,  however,  chalk,  coral,  or  eea 
■hells  are  to  be  u*edf  they  may  be  mixed  with  the  rlay  without 
lint  having  been  reduced  to  quicklime,  and  then  only  one  burn- 
iiif  is  aeoeasary.  The  propnrtiun  of  chiy  to  lime  mny  be  regu- 
ImmI  ao  aa  to  ^ve  to  the  artificial  lime  any  degree  of  ener^  we 
please;  for  iostAnce,  13  mesaures  of  clay  ndded  to  100  measures 
pf  chalk,  f^und  well  together  and  burned,  will  produce  a  lime 
aimilar  in  its  properties  to  the  6/ue /j(U  of  Aberthaw;  and  by  a 
farther  addition  of  clay,  aay  in  meaitires  to  100  of  lime,  a  eetwrnt 
■imiUr  to  the  Sheppy  is  produced.  JJut  here  a^in  the  en^^tieer 
must  have  recourse  to  experiment,  in  order  to  fix  upon  the 
exact  proportions,  when  new  materials  are  to  be  employed. 
Particular  attentiua  ahouM  be  paid  to  the  amalgamation  of  the 
materialis  and  the  degree  of  calcinutlon  bntt  suited  to  it  should 
bt  Mrefully  observed,  before  altemptini{  to  imitate  the  process 
on  the  largo  scale. 

M,  Vicat  describes  the  method  of  mAnufacturine  artificial 
hydraulic  lime  adupted  at  Meudon,  near  Pant,  which  I  give  in 
hi*  own  words.  Toe  materials  made  use  of  are,  the  chalk  of 
th«  country  and  the  day  of  Vaugirard.*  which  in  prevloosly 
broken  up  into  lumpa  of  the  size  of  one's  fist.  A  miUatone  set 
up  edgewaya,  and  a  strong  wheel  with  iipokefl  and  felloes,  firmly 
attached  to  »  set  of  harrows  and  rakes,  are  set  in  movement  by 
Atwo-bor^e  gin,  in  a  circular  basin  of  about  6  ft.  Sin.  radius. 
In  the  middle  of  the  basin  is  a  pillar  of  miisonrv,  on  which  turns 
the  vertical  nrbor  to  which  the  whole  system  U  fixed;  into  this 
hinn,  to  which  wat«r  is  conveyed  by  means  of  a  cock,  is  thrown 
■ooeeaiively  4  metutureii  of  chalk  and  1  measure  of  clay.  After 
an  hour  and  a-half  working',  they  obtain  about  &1i  cubic  feet  of 
a  thin  pulp,  which  they  draw  off  by  means  of  o  conduit,  pierced 
horizontally  on  a  level  with  the  bottom  of  the  basin.  The 
fluid  descend*  by  its  own  weight,  first  into  one  excavation, 
tbeo  into  a  second,  then  a  third,  and  so  on  to  a  fourth  or  fiAh; 
theae  excavations  communicate  with  one  another  at  the  top; 
■'  ■ '!  the  first  is  full,  the  fresh  Uqititd,  as  it  arrives,  as  well  as 
■pematant  fluid,  flow  over  into  the  second  excavation,  from 
•oood  into  the  third,  and  so  on  to  the  last,  the  clear  water 
I  which  drains  off  into  a  eeaapool.  Other  excavationit,  cut  in 
like  the  preceding,  aerre  to  receive  the  fresh  pruducta  of 
rork,  whilst  the  material  in  the  first  series  acquires  the 
Ktcney  necessary  for  moulding.  I'he  smaller  the  depth  of 
the  pans  in  relation  to  their  superficies,  the  soooer  is  the  above- 
mentioned  consistency  obtainea.  The  muss  la  now  aubdivided 
into  solids  of  a  regular  form,  by  means  of  a  mould;  this  ope- 
ration is  executed  with  rapidity.  A  moalder,  working  by  the 
piece,  mnkcfl  on  an  averajje  5000  priitms  a-day,  which  will  mea- 
•ore nearly  ^I'i  cubic  feet  (English).  Tbese  jrrisms  are  arranged 
oo  dr)-iag  shelves,  where  in  a  «hort  time  thev  acquire  the  degree 
of  dMJccation  and  hardness  proper  fur  cufcinntion,  which  may 
ba  ejected  in  a  common  kiln,  tui  described  in  a  previous  chapter. 
It  U  neccuary  that  the  prisms  be  thoroughly  dried  previous  to 
calcinatioo,  as  experience  shows  that  if  subjected  tu  heat  while 
r«lainii)g  any  moisture,  it  mny  deprive  them  almost  if  not 
entirely  uf  their  hydraulic  propertieii. 

C'sjf  ETfTs  differ  only  from  water  limes  in  containing  a  greater 
prnportion  of  clay  (silica  and  alumina)  and  a  less  prttportion  of 
carbonate  of  lime  in  their  aimuositioii,  than  any  of  the  water 
limes;  and  the  term  "cement  is  merely  used  to  dislinguiah 
tbeffl  from  these.  Practically,  cementH  differ  from  water  limes 
in  several  particulars:  firnt,  they  will  not  Khike  unless  previounly 
ground  to  powder,  which  is  therefore  always  done  in  preparing 
them  fw  use;  secondly,  when  mixed  with  water,  they  set  under 
■rater  in  a  much  shorter  time  than  the  utrongest  lime  mort^r^ 
do  even  above  the  surface  of  the  water;  thirdly,  they  iire  ulway-t 
ve&kened  by  the  addition  of  saod,  nevertheless  equal  measures 
of  cement  powdvr  nnd  sand  set  more  rapidly  and  harder  thnn 
any  lime  mortar;  fourthly,  when  "gauged"  up  for  use,  it  muiit 
be  applied  in  work  before  it  becomes  warm,  afler  which  it  must 
aot  be  disturbed,  so  that  any  portion  of  it  that  could  not  be 
aaed  immediately  must  t>e  discarded. 

Natural  cement  is  made  by  calcining  certain  stones,  such  as 
those  found  off  Harwich,  intheMedway,  on  the  Yorkshire  coast, 
and  in  various  other  places,  and  such  cements  are  named  after 
dw  olsces  from  whence  they  are  furnliihed.  A  cement  stone 
may  he  distinguished  and  roughly  testrd  by  the  engineer  in  the 
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following  manner.  In  colour,  the  stone  should  ^a  of  a  bluish 
grey  or  brown,  or  of  some  darfcish  colour,  as  wAi/e^ilcates  pure 
limestone;  touched  with  the  tongue,  a  cement  atom,  from  its 
containing  clay,  will  atlhere  to  it  slightly;  they  only  dissolve 
partially  in  diluted  acids,  and  leave  a  greater  residue  than  any 
of  the  limwttone*.  AVTien  by  these  rough  tests  the  stone  is  pra- 
sumed  to  befit  for  making  cement,  it  may  be  burned,  pulverised, 
and  then  tested  by  its  "set."  When  burned  at  a  red  heat  in  a 
crucible  for  about  three  hours  no  effervescence  should  take  place 
in  acidn;  if,  however,  any  effervescence  is  visible,  the  carl>oniti 
acid  of  the  lime  has  not  been  completely  driven  off,  and  it  must 
be  again  subjected  to  beat;  but  it  must  not  be  burned  too  much, 
or  its  properties  will  be  destroyed,  and  it  will  become  of  a  dark 
colour.  After  the  burnt  stone  hait  became  cold,  reduce  it  to  a 
powder,  mix  it  with  water,  and  knead  it  into  a  ball;  if  it  be  a 
good  cement  stone  it  will  soon  become  warm,  and  not  only 
hard  in  the  heating,  but  if  put  into  a  baain  of  water  it  will  con- 
tinue hard,  or  even  become  harder  beneath  the  water. 

Cement  powder,  by  exposure  to  the  air  or  to  moisture,  always 
recovers  hark  some  of  its  carbonic  acid,  and  when  long  kept  it 
is  termed  "stale."  It  la  alwavfl  sold  and  kept  in  casks,  and  if 
stored  in  a  dry  place  may  remain  good  for  a  long  time;  and  if  it 
has  lost  its  prop(>rtie«,  it  may  be  reconverted  into  gmtd  cement 
by  re-burning.  If  any  considerable  quantity  of  damaged  cement 
sliould  require  to  be  restored  in  this  manner,  as  it  could  not 
conveniently  be  burned  in  a  kiln  whilst  in  the  state  of  powder, 
it  would  be  necessary  first  to  mix  it  up  well  with  water  into 
balls  or  lumps  of  a  eonvenient  size,  which.  If  allowed  sufficient 
time,  will  probably  set  so  far  as  not  to  fiUl  to  pieces.  If,  how- 
ever, the  cement  powder  should  be  too  tftale  for  this  purpose,  let 
a  small  proportion  of  fine  clay,  not  exceeding  one-tenth  part 
by  measure  be  added  to  it  in  making  these  lumps,  which  will 
cause  them  to  hold  together  in  the  kiln,  without  materiallv 
injuring  the  quality  of  the  cement.  It  would  not  be  worth 
while  to  take  so  much  trouble  In  this  country,  but  in  the  colo- 
nies the  knowledge  of  this  expedient  may  be  useful. 

AftTiPicrAL  CEME.tTti  may  be  manufactured  with  as  great  faci- 
lity as  artificial  hydraulic  lime;  and  the  following  is  the 
deacription  of  the  process: — 

Tht  fir$l  ingredient  is  chalk,  or  such  other  pure  HmeHtoue 
that  may  be  ground  dry  to  an  impalpable  powder,  or  into  a 
fine  paste  with  water;  all  impurities  must  be  carefully  discarded. 
The  terond  ingrfdietit  is  the  blue  alluvial  clay  uf  lakes  or  slug- 
gish rivers,  fine,  and  free  from  sand;  that  procured  from  rapid 
rivers  is  generally  mixed  with  sand,  and  is  not  therefore  fit. 
The  brown  surface  with  which  alluvial  olay  is  usuallr  covered 
must  be  rejected,  and  care  muHt  lie  takea  not  to  allow  it  to 
become  stale  by  exposure  to  the  air,  which  generally  robs  it  of 
its  blue  colour,  and.  at  the  same  time,  of  its  virtue  as  an  ingre- 
dient for  water  cement.  When  alluvial  clay  is  not  to  be  had, 
fine  pit  clay  will  annwer  the  same  purpose;  but  the  cement  they 
produc-e  is  much  harder,  and  therefore  more  expensive  to  pul- 
verise than  that  made  from  the  alluvial  clay. 

The.  be*t  propnrtioTu  o(  these  ingredients  (when  pure  chalk 
and  blue  alluvial  clay  are  used)  are  I  cubic  foot  of  stiffisb  chalk 
paste  to  1:1  cubic  foot  of  the  freah  clay;  but  different  materials 
require  different  mixtures; 

To  ffrijui  the  chalk,  it  mait  be  broken  into  moderately  small 
pieces,  and  placed  in  a  mill,  such  as  repn>sented  in  Plata  VI 1., 
tigs.  1,  %, — which  consists  of  a  circular  trough  of  brickwork, 
in  which  heai'y  spiked  wheels,  revolving  on  u  horiiontal  arm, 
are  made  to  turn  by  a  horse:  this  arm  turns  looM_'Iy  on  a  pivot, 
made  of  such  a  length  an  to  allow  the  arm,  and  consequently 
the  wheels  attached  at  each  end,  to  adjust  tlieniselves  to  the 
height  of  the  chalk  in  the  trough.  I'he  wheels  are  placed  at 
unequal  distances  from  the  centre,  so  that  they  act  upon  the 
whole  breadth  of  the  chalk  contained  in  the  trough.  The  yoke- 
frame  is  attached  to  the  axle  by  staples  and  pins,  to  allow  it  tu 
move  radially  up  and  down  with  the  fixed  wheel  (running  on 
the  tram  fixed  on  the  outer  edge  of  the  trough)  as  a  ccutn*. 
The  chalk,  as  it  comes  from  this  wash,  or  grinding-mill,  will  be 
too  thin  for  immediate  use,  although  the  superfluous  water  is 
drained-off  through  gratings  at  the  bottom  of  the  trough;  it 
must  therefore  he  suffered  to  dry,  until  it  is  of  the  consistency 
of  ordinary  mortar,  when  it  may  be  mixed  with  the  clay.  To 
effect  this,  two  measures  must  be  provided,  of  the  rewpectiv*) 
capacities  of  1,  and  \L  the  former  for  the  chalk,  the  latter  for 
the  clay  (and  the  smalier  these  are  the  better  will  the  mixture 
be).    Let  the  contents  of  these  measures  he  thrown  alternately 
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into  apug-mUl,  antilit  ii  full;  tha  &nt  fillings  ju  St  U  ejected, 
must  b«  pKwied  tliroiitfh  the  mill  a  Aec<ind  time.  To  prepare 
this  raw  cement  mixture  for  burning,  it  mii9t  be  knt'aded  by 
hand  into  bnll«  about  3  inches  diameter,  Htnl  dried,  under  cover, 
for  about  forty-eitfht  houra  or  ao,  that  thef  may  not  stick 
together  or  crush  in  the  kiln;  when  thua  readv,  they  ahould 
be  burned  aa  auon  as  poAbiblc,  exposure  to  the  air  being  detri- 
mental to  their  after-cement itiouB  properticK. 

The  kiln  for  burninj^  this  mixture  ma)'  be  the  Mine  m  for 
cAmmon  lime;  but  a  kiln  described  by  Sir  (.'.  Pafiley  (p.  2Si)  ii 
more  simple,  and  quite  as  etUcacioua;  it  is  in  form  a  double 
truncated  cone,  their  banea  being  iibout  two-thirds  from  the 
bottom.  The  dimensions  may  be  "it  feet  high,  &ft.  6  in.  dia- 
meter at  bottom,  u  feet  at  two-thirds  of  the  height,  and  0  feet 
at  the  top;  the  chnmbor  must  be  lined  irith  fire-hricks,  and 
the  whole  structure  firmly  hound  together  by  four  hoops  of 
iron,  3  in.  X  ^-in.  The  external  diameter  of  the  kiln  should 
he  uni/ormly  about  W  feet.  A  kiln  of  these  dimenetonH  will 
contain  nearly  30  tons  of  broken  cement,  meaMuring  about 
96  cubic  feet  to  the  ton,  together  with  the  whole  of  the  fuel 
neceavary  for  burning  it,  which  varies  according  to  the  manage- 
ment of  the  workmen.  The  bottom  of  the  kiln  is  tirst  filled 
with  wood  and  shavinRB,  after  which  coals  anil  cement  titone 
are  laid  in  alternate  layers,  the  coals  being  broken  ao  small  that 
they  occupy  very  little  more  space  than  is  necesiKtry  fur  filling 
up  the  interstices  between  tne  strata  of  the  cement,  each  of 
wnich  is  usually  1  foot  in  thickness.  Three  days  after  the  kiln 
i«  lighted,  the  workmen  may  begirt  to  draw  the  calcined  cement; 
whilst,  by  laying  on  mure  r«a)«  and  raw  cement  stone  at  the 
top,  to  as  to  keep  it  continually  burning,  they  may  afterwards 
draw  the  kiln  once  in  every  twenty-four  houra.  Every  ton  of 
cement  stone  is  said  to  produce  '21  bushels  of  cement  powder. 

The  usual  method  of  grinding  the  cement  into  powder  differa 
in  no  respect  from  the  mode  of  grinding  corn  and  sifltng  the 
flour,  the  same  ^>rt  of  hopperti,  mill-stones;,  and  hoitiuK'  appa- 
ratus being  used  for  both;  but  it  may  be  ground  beneath  heavy 
edge-stones — at  al!  events,  at  first — and  then  paH>ied  through  the 
miJJ-Btones,  if  found  neceusary,  to  produce  extra  fineness..  The 
cement  powder  is  packed  away  in  casks,  for  use  when  required. 
^V'hero  hard  lirnehtime,  intttead  of  chalk,  is  to  be  u^ted,  it  niUKt 
be  burned  before  being  ground;  with  this  exception,  the  process 
of  mixing  and  preparing  the  cement  is  aimilar  to  that  just 
described. 

Refure  utung  any  cement  supplieil  by  a  manufacturer,  it  Is 
necessarv  to  test  its  quality;  and  the  best  w.iy  of  doin^  tbli;  in 
to  mix  it  up  into  a  few  Hrnall  balls,  about  1  inch  diameter, 
with  water;  allow  them  to  become  cuul,  which  will  be  in  alniut 
baJf-an-huur,  place  them  beneath  wnter,  and  if,  in  the  course  of 
a  day  or  two,  they  have  become  hard  inside  and  out,  the  cement 
our  be  pronounced  good.  If  they  do  not  set,  the  cement  is 
either  stale  or  adulterated,  and  in  England  both  may  be  re- 
jected; but  if  abroad,  it  may  probably  be  wurth  while  to  reburn 
tite  cement,  in  a  tiinall  crucible,  in  the  miinncr  before  dtHcribed 
at  page  002,  Vol.  XI  I.;  if,  after  this  process,  it  will  not  set,  it  is 
adulterated,  and  worthless. 

CoMOKcrE. — For  fuundatiuns  and  aimilar  work  the  uae  of  con- 
crete, as  a  substratum  in  dangerous  soils,  has  almost  entirely 
superueded  every  other  melhud;  ami  as  it  offers  su  valuable 
s  resource  in  so  many  different  situations,  I  shall  here  give  the 
rules  for  its  composition  and  prepuration,  and  in  the  cItapCer  on 
Foundations  give  as  many  exniuples  as  will  be  useful  of  ita  suc- 
OSMful  ado|ttiun.  <.'onereto  is  a  compoitition  of  clean  gntvel 
itonea  or  rubble,  nnd  sand,  with  fresh-burneiL  stone-lime  ground 
til  powder  witbdut  slaking.  The  stones  may  be  ronsidered  as 
the  substance  of  the  mass:  the  sand  answers  the  double  purpose 
of  lilling-in  the  interstices  between  the  stones  and  uniting  with 
the  lime  to  furm  mortar;  the  quantity  of  sand  should  therefore 
be  proportioned  to  the  quality  of  the  lime,  as  in  ordinary  mor- 
tar, and  to  the  size  and  shape  of  the  stonct).  Fur  Durking, 
.Mersiham,  lUlling,  or  limes  of  such  quality,  3  measures  of  sand 
to  1  of  lime  is,  as  I  have  before  stuted,  the  general  proportion 
usoil  fur  nuirtar;  and  suppose  we  had  to  make  concrete  with 
this  lime  and  the  black  '1  hamea  ballati-t,  from  between  London 
and  U'estmiuster  bridges,  which  runsists  of  "i  uf  atones  to  1  of 
sand,  it  would  seem  that  the  proper  proportions  for  concrete 
would  he  6  btone.  S  sand,  1  lime;  any  excess  of  lime  must 
remain  i're^,  and  aa  soft,  useleN^  inntter.  When  broken  stone 
ia  used,  the  i^ize  uf  the  stones  should  be  aa  various  as  possible, 
and  none  larger  than  a  hen's  egg;  and  coarse  sand  abould  be 


added,  to  make  »•  nearly  aa  possible  artificial  Tbamea  ballast. 
Angular  stonea  are  better  than  rounded  atones,  for  the  same 
reaiHin  that  shiirp  sand  makes  the  beut  mortar.  Ordinary  pit 
gravel  must  be  washed,  if  at  all  mixed  with  clay,  &c.,  but  nut 
screened.  If  perfectly  incorporated  the  propnrtioaa  for  cun- 
crete  may  be — 

Brakvn  atoBV.  Sand  tihn«. 

6     S    1  for  Dorking  or  aimilar  Uate. 

4    9    1  for  Uafl  ]imai. 

But  the  difficulty  of  incor|>orating  these  ingfedienta  remlert 
it  advisable  to  increase  the  proportion  of  lime,  not  more  how. 
ever  than  about  35  per  cent.  These  ingredients  should  be 
placed  tngether  drtf  upon  a  platform,  as  small  a  quantity  of 
water  added  im  possible,  and  the  mixture  being  turned  over  two 
or  three  times  with  a  shovel,  it  must  be  put  into  barrows  and 
thrown  into  the  -tituatiun  it  has  finally  to  occupy  aa  speedily  as 
possible  from  a  height  of  8  or  10  feet.  It  aeta  rerr  quickly,  to 
that  it  is  desirable  that  the  mixture  should  be  made  at  or  close 
to  the  place  from  whence  it  is  thrown,  and  after  being  expe- 
ditiously spread  and  brought  to  a  level,  it  must  not  be  again 
touched.  The  whole  surface  to  be  concreted  should  be  got  to 
ita  proper  depth  in  untfurm  layers  of  about  13  inches  in  thick- 
ness. In  setting  it  expands  in  the  same  manner  as  hydraulic 
lime,  which  renders  it  very  valuable  for  under-aetting  walls 
and  similar  purposee.  This  increase  of  dimensions  amounts  to 
^-inch  in  a  foot  in  height  on  the  first  aetting  of  the  concrete, 
and  it  continues  to  expand  imiensibly  for  a  month  or  two  after- 
wards, the  time  of  course  depending  upon  the  weather  or  upon 
its  position.  This  expsuHion  fntlowi^  a  previous  cundenHatinii  of 
about  orie^fifth  iu  bulk  by  which  the  ballast  and  lime  are  Cmiud 
to  be  coatracted  after  being  iucurpurated  together. 


GOTHIC   ARCHITECTURE. 
{With  Engraringg,  Platta  VIU.  and  IX.) 

DttaiU  of  GitUiic  Arcfiiteclurt.  Meatured and  Drrnm/rom  £.rv<- 

tju/ ExnmpiM.     Oy  Jajikd  K.  Coixino,  Arohitect.     London: 

David  Bugue.     Parts  II.  III.  and  IV. 

Wbeln-  the  first  number  uf  this  work  was  produced,  we  felt  it 
our  duty  to  point  oitl  its  great  value,  aa  furnishing  the  amhiteot 
witb  examples  on  those  details  which,  being  now  brought  within 
his  domain,  are  expected  to  receive  special  attention  from  him. 
I'utroiis  are  more  exacting  now,  and  are  not  contented  without 
their  buildings  are  carefully  tiuishod  within  and  wjUuiut.  A 
chance  font  or  pulpit  will  not  pass  muetcr  with  a  public  as  well 
read  in  mediirval  lure  as  the  architect  himself.  This  ia  all  the 
better,  for  the  architect  is  nuw  more  appreciated,  and  bus  gained 
in  dignity  by  the  extension  of  his  functions  to  smaller  laboars. 
For  assistance  in  these  studies  the  works  of  Mr.  Colling,  ealled 
^Gothic  Ornaments,' and  that  now  in  progreMi,  will  be  fuuiKl 
most  valuable.  Mr.  Collimc  has  taken  as  his  basis  the  reproduc- 
tion, accurately,  and  in  all  tlieir  particulars,  whether  of  form, 
eonstnictiun,  or  measurement,  of  existing  examples  of  the 
several  mediaeval  styles.  The  churches  from  which  they  are 
derived  are  clionen  with  judgment  and  diicriminntion,  as  afford- 
ing goud  exainplca,  and  therefore  the  value  of  individnal 
drawing!^  is  enhanced.  These  are  not  chance  sketches  made 
here  and  there,  an  omnium  gatherum,  ot  an  archvological  album, 
but  »  collection  of  practiu&l  works  citlculated  to  be  of  use  to  the 
architect. 

\Ve  have  availed  ourselves  of  the  opportunity  to  give  two 
platea,  each  referring  to  West  W"aIton  Church,  in  Norfolk.  One 
of  these  (Plate  Viil.)  shows  tho  exterior  of  the  clerestory;  and 
the  other  (Plate  IX.}  the  nave,  piers,  and  clerestory.  Theiie 
satiiifHctorily  exhibit  Mr.  (Nrlliug's  arrangement  of  his  work. 
The  plates  arc  produced  by  Mr.  Jubbiris,  the  lithographer,  and 
are  fine  specimens  of  the  art. 

Table*  of  UiMcmmt  on  Simple  Iitierett.  By  T.  Goubbsau* 
Eighth  Edition,  London:  Effingham  Wilson.  lUSfi. 
Altiiouoii  there  are  several  intere!«t  tables,  yet  much  ii  still 
wanted  to  supply  all  the  detaiU  of  calculation  required  by  the 
public.  The  present  book  is  one  which  will  be  found  very 
uKcful,  bccanse  it  has  exclusive  features  which  are  likely  to 
make  it  popular,  while  great  care  baa  been  bestowed  on  the 
rnrrecliiui  uf  the  ^gures.  Each  page  is  complete  in  itttelf,  and 
the  discount  of  any    amount,  from  one  pound  up  to  twenty 

I  thousand,  for  any  number  uf  days,  may  be  obtained  by  simple 

I   addition. 
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COXSTRUCTION  OF  THE  BUILDING   FOR  THE 

GREAT   EXHIBITION   OF    1851. 

By  Matthew  Uiobt  Wyatt,  Auoc.  Inst.  C.E. 

(^Abridged  Paper  read  at  the  Tntlitutkm  qf  Civit  Engineers.) 

[Alth<>i'uh  the  more  immedinte  events  connected  with  the 
Great  Exhthition  have  pavwil  Hway,  and  Hllholl^h  we  have  nt 
different  times  described  the  mode  of  construction  of  separate 
porttonti  of  the  Building,  yet  the  many  clever  inx'entions  and 
appliances  brought  to  bear  in  it^  erection  are  so  valuable  to  the 
profetwion,  that  we  may  be  excumed  giving  a  more  authentic  and 
continuonH  acrount  of  them, — rendered  the  more  valuable  as 
ooming  fntm  the  pen  of  Mr.  Digby  Wyatt,  (he  indefatigable 
Secratary  to  the  Commiesionera,  prepared  by  him  during  the 
proyreifc  of  conntruction  of  the  Building,  and  read  at  the  Insti- 
iation  of  Civil  Eogineers.] 

7^  Ana  Covered. — The  building^  as  notr  erected,  pmvid.es  an 
area,  upon  the  ground-floor,  equal  to  77v;,784  ttquarc  feet,  and 
DpoQ  the  level  of  the  gallenea,  93  feet  from  the  floor,  an  area 
equal  to  S17,100  square  feet,  making  a  total  area  of  available 
^>aoe  of  9H9,HH4  square  feet. 

Tlr  General  Feature*  uf  the  Detiffn. — The  combination  upon 
■>  vast  a  scale  of  the  materials,  ffleiss,  wood,  and  iron,  of  trliii^h 
aloDu  the  building  is  constructed,  and  the  care  which  has  been 
taken  not  to  exaggerate  the  proportiomt  of  form  in  which  thntte 
materials  may  be  best  and  most  economically  used,  will  probably 
tend  to  counteract  couventifmality  of  style  in  architecture,  anil 
may  be  expected  to  produce,  hereafter,  important  changes,  alike 
in  the  construction  and  appearance,  of  manv  extensive  build- 
ings throughout  the  oountr^'.  The  general  distribution  of  the 
design  recallH  the  Hytttem  of  a  cathedral  structure — a  vant  nave, 
79  feet  wide,  rises  to  a  height  of  6i  feet  abuve  the  soil.  This 
u  oroesed  by  a  transept  40S  feet  long,  ei|uallr  wide  and  lofty, 
bat  with  the  difl'erence  that  it  is  crowned  by  a  wauxm  vault, 
increasing  it»  height  to  lOi  feet  at  the  centre.  On  each  wdc  of 
the  nave  and  transept  a  series  of  ai«le^  'H  feet  wide  by  i-i  feet 
and  £i  feet  high,  Kpread  nut  to  a  total  width  of  i5G  feet,  f^ome 
idea  may  be  formed  of  the  leading  peculiarities  uf  the  building, 
by  recalling  the  fact,  that  its  main  avenue,  between  the  co- 
lumns la  nearly  double  the  width  uf  nave  nf  St.  Paul's  Cathe- 
dral; while  its  length  is  more  than  four  limes  ~i  great.  The 
walls  of  St.  Paul'H  are  \i  feet  thick:  those  o'  the  Hydo-park 
building  are  f<  inchex.  St.  Paul's  required  thirtv-flve  years  to 
erect;  the  building  will  be  finished  in  about  half  that  number 
of  weeks. 

7*Ac  Drainage. — It  may  be  conceived  that  the  arraofrements 
for  carrying  off,  rapidly,  the  entire  roof-water  of  17^  acres, 
involved  considerable  preparation.  Six  rows  of  cast-iron  pipes, 
each  6  inches  diameter,  communicating  with  the  hollow  columns 
supporting  the  roof,  follow  the  fall  of  the  ground  from  west  to 
out.  and  convey  the  water  to  three  dlrains  running  north  and 
eouth.  The  latter,  communicating  with  sewers  running  cast 
and  west  outside  the  building,  convey  the  water  to  the  lowest 
points,  at  the  east  end  of  the  site,  from  which  it  is  discharged 
into  the  main  sewer  in  the  Kensington- road,  by  an  egg-shaped 
culvert  of  i  ft.  m  in.  sectional  area.  A  datum  line  having  beea 
assumed,  the  level  of  the  flooring  of  the  whole  aren  wae  ar- 
ranged to  incline  I  inch  in  Si  feet,  a]iproximating  to  the  full  of 
the  ground. 

TV  Flooring. — The  floor  was  arranged  to  consist  of  hoards 
lA  inch  thick,  laid  half-an-inch  apart,  upon  joists  7  inches  by 
S}  inches,  hearing  upon  steppers  13  incheK  by  3\  inchc-j,  .it 
internals  of  B  feet  apart.  The  interatices  were  left  between 
the  hourdji  to  permit  the  passage  of  dust  and  dirt.  This  method 
of  flooring  hati  been  found  to  answer  well  at  Chatswortb  and  in 
other  locuUticii. 

The  Foundation  and  BaJie-Plate*  (Figs.  I,  &  S).— It  would 
have  been  diHiciilt  to  have  found  a  better  foundation  than  that 
which  exteniLs  over  the  whole  area  of  the  building,  with  the 
exceiition  of  a  few  **fault«"  here  and  there.  Good  gravel  is 
reached  at  a  depth  of  about  3  feet  below  the  surface  of  the 
ground,  and  excavations  have  been  made,  in  all  caites,  sufii- 
ciently  deep  to  lay  bare  the  gravel.  The  extent  of  the  hori- 
zontal area  of  the  excavation  has  been  determined  by  a  rule, 
that,  moking  allowance  for  possible  contingencies,  the  grave) 
cannut  be  exposed  to  a  greater  load  than  ^Jj  tons  per  Huperticial 
foot.  The  cavities  thus  formed  have  heeu,  in  all  cases,  filled 
Bp  with  solid  concrete,  finished  with  fine  mortar.      On  the 


surface  of  this  mortar  are  bedded  "base^platee,"  or  foundation 
pieces,  consisting  of  a  horizontal  bod-plate,  at  right  angles  to 
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Tia.  3.— Ptkn  al  Bur-FI«lc. 

the  vertical  lines  of  the  building,  strengthened  by  shoulders, 
uniting  the  horizontal  plates  to  the  portion  of  the  base-plate 
the  section  of  which  corresponds  with  that  of  the  columns. 
The  exact  height,  from  the  top  of  the  concrete  foundation  to 
the  plsue  of  the  junction  between  the  baso-plntc  and  the 
column,  has  been  so  precisely  calculated,  nnd  the  carting  of  the 
baseplate  has  been,  in  nil  cases,  so  perfectly  performed,  that 
tlie  snugs,  cast  on  the  upiier  portion  of  the  baseplates,  have 
exactly  met  and  corresponded  with  those  oA  the  lower  portion 
of  the  Kuperincumbent  columns,  without  leaving  any  intervitice, 
or  requiring  any  parking.  From  the  vertical  portion  of  the 
foundation  pieces,  which  carry  culumna,  throu^th  which  the 
ruof-wnter  passes,  Hucketfi  branch  out,  into  which  are  flxed  the 
ends  of  the  cast-iron  pipes,  fur  cunveying  the  water  descending 
from  the  roofs  to  the  transverse  drains. 


Pia.  1— RknUra  of  Ilp^r  Portion  at  CoaatxUng  Flee*,  Ac. 


Via.  i. 


Kltrallnn  nf  Lnwrr  Pnrtion  of  CanMrtlrt*  P\*et,  ihiMHng  lU  UUchsMBt  to 
a  CDluran  l>*)air,  uiil  lo  tb«  Glrdrn  at  Um  Rklva. 

The  Coiumnn  nnd  Connecting  Piece*  (Figs.  3,4,  &  5). — The 
form  of  the  supporting  ctdumns  bearing  upon  the  upper  face  of 
the  base-plates  was  suggested  by  Mr,  Barry.  The  horizontal 
HKction  is  a  ring,  of  which  the  external  diameter  is  uniformly 
S  inches;  and  the  substance  of  metal  is  proportiuned  tu  the 
varioos  areas  of  rooHng,  &c^  to  be  supported  at  each  point  on 

ft 
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the  plan.  The  Tntnimnm  thickneas  of  the  oolumns  thus  varies 
ftom^-inch  to  IjL  inch,-  but  the  secttonal  area  is  increased  br 
the  addition  of  whnt  would  be  LM|(>ivAleiit  to  four  filletti  3g  inches 
hjr  V^inch,  catit  upon  the  nppo»ite  |)urtion«  iif  the  riii^,  and 
faotnff,  triicn  fixed  in  n'fu,  nurth,  south,  east,  and  west.  Four 
snu^  are  cast  on  the  top  and  four  on  the  huttom  of  the  columnii, 
between  theve  fillets.  Correspunding  Hnitgs  are  cast  on  to  con- 
nectiofC  pieces,  the  itnugv  altprn:iting  upon  the  same  pliine,  with 
the  projections  nn  the  cotiiipi'tin(f  piece  which  serve  to  carry 
the  girdppB.  Kolt-htdes  are  cnat  in  the  snugs  of  the  columns 
and  in  ihoM  of  the  citnnectintr  niece*.  Alfthe  bedditiff  mir- 
facen  are  accurately  fat-ed  in  n  l:ithe,  and  are  then  fitted  tOfce- 
ther,  so  lut  to  cniihte  four  bultH  to  yata  thronfrh  the  hole^  In  the 
niug^  of  the  columns  and  connecting  piere9,  which  ex:ictly 
correspond  to  one  another.  Nutx  tlien  ^teuuru  ilie  Uulu  in  their 
places.  By  these  arran^menlt^  connectioK  pieces  mny  be 
plneed  on,  and  attached  to  culumni;  nnd  columns  may,  in  turn, 
be  placed  on  and  uttAched  to  connoi-tinig  pieceo,  the  rij^idily  of 
the  whole  bein^  secured  by  fixing  girdersi,  at  ritfht  an«Ie*  to 
one  another,  on  to  the  projections  casi  on  the  connecting  pteoea. 
The  detail  of  the^e  projections  will  be  described  in  connection 
with  the  roof-trussfii,  which  they  serve  ntJiiuly  to  keep  in  their 
pitices.  The  largest  number  of*  culumiw  fixed  in  one  week  woa 
three  hundred  and  ten. 


PIO.S. — PUa  ot  CoonMtlnir  PImt,  with  CIrdtr*,  tec. 

Viiriou*  Ilriahtu  of  ftortioim  of  thf  Bn'tUt'utg. — Facilitiei  are 
thu«  obtained  for  varying  tlie  dimensions  in  height  of  portions 
uf  the  building,  and  at  the  aanie  time  for  [irer^erving  lateral 
BtifTncBs.  The  main  armn  of  the  crosn  oti  plan — that  is,  the 
avenues  73  feet  in  width,  or  the  nave  and  tr;tnsept,  together 
with  their  ai^le-)  V4  feet  wide — rma  three  storieA  in  liHight;  nn 
avenue  48  feet  wide,  and  an  ai^le  31  feet  wide,  on  e.ich  side  of 
the  three-story  building,  rises  two  stories  in  height,  and  the 
whole  of  the  remainder  of  the  covered  area  \»  one  htory  only  in 
height.  The  gutter  level  of  the  three-story  portion  is  6^  ft.  3  in. 
from  the  floor;  that  of  the  two-story,  Virt.  2  in.;  and  tliat  of 
the  one-story,  39  ft.  2  in.  Ak  a  description  uf  the  vanetieit  of 
structure,  induced  by  these  several  jiltitude^,  necessarily  in- 
volves an  outline  of  the  whole  skeleton  of  the  buildincr,  it  will 
be  well  to  consider  each  separately.  Tlio  horizontal  planes,  or 
strata  of  the  building,  from  the  ground-floor  upwards  to  the 
roof,  in  the  three-story  work,  will  oe  found  to  consist — first,  of 
ba»e-plates,  the  upper  bearing  surface  »!  which  rit^es  3^  inches 
above  the  ground-tloor;  Kccondly,  of  columns  18  ft.  5|  in.  long, 
fixed  on  the  bane-plates;  thirdly,  of  connecting  pieces  3  ft.  ij  in. 
det*p,  to  which  are  attached  cast-iron  girders,  2-1  feet  long, 
serving  to  support  n  gallery-floor,  at  the  height  of  23  feet  from 
the  ground-noor;  fourthly,  of  columns  Itift.  7|in.  long;  fifthly, 
of  connecting  pieces  3  ft. -t^  in.  deep,  to  which  are  attached, 
transversely  in  one  direction,  and  longitudinally  in  two  direc- 
tions, CBst-iroD  girders  2(  feet  long,  of  similar  form  and  scant- 
ling to  the  roof-girderx,  in  order  to  retain  all  the  columiu  in 
their  places;  sixthly,  of  columns  16  ft.  T|  in.  long;  and  Instly, 
of  connecting  piece^t  3  ft.  tjf  in.  deep,  to  which  are  iitttached  the 
roof-trusses  and  girders.  Che  corresponding  horizontal  strata 
of  the  two-story  portion  of  the  building  consist — fir^t,  of  bat^e- 
plutes,  the  upper  bearing  surface  of  which  rises  3^  inches  above 
the  ground-floor;  secondly,  uf  c^ilumus  l^ft.  .^^  in,  long,  fixed 
on  the  b»s4>-p|iileH;  thirdly,  of  connecting  pieces  3  ft.  tj^  in. 
deep,  to  which  are  attached  cAst-iron  cirders,  2i  feet  lung, 
serving  to  Hupport  n  gallery-floor,  at  the  height  of  2:1  feut  from 
the  ground-floor;  fourthly,  of  columns  16  ft.  7]  in.  long;  and 
fifthly,  of  connecting  pieces  3  ft.  4|  in.  deep,  tu  which  are  at- 
tached the  roof-trusses  and  girders.  The  liorizontal  strata  of 
the  one  story-portion  cousiat — first,  of  base-plates,  the  upper 
bearing  surface  of  which  rises  3;^  inches  above  the  ground^fluor; 
secondly,  of  columns  18  ft.  3.J  in.  long,  fixed  on  the  hast^plates; 
and  lastly,  of  connecting  pieces  3  ft.  4^  in,  deep,  to  which  are 
attached  the  roof-trusses  aiid  girders, 

Thf.  GtiUeriea  (Figs,  6,  7,  ti,  &  9), — From  these  dimensions  it 
will  be  apparent,  that  at  ^  feet  above  the  flour  Itn'el,  galleries 


are  inserted,  which  form  striking  features  of  both  the  two  and 
the  three  attvy  liutldtng«.  These  galleries,  in  two  widths  of 
Si  feet  each,  with  frefjueat  connecting  gallerie*,  extend  entirely 
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Vta.  fi^Ftan  or  tuitafa,  St.frpt  B*j  ot  ili*  GaUht  Ploof. 

round  the  upper  portion  of  the  building,  and  are  supported  by 
cast-in^n  girders  23  feet  long,  similar  in  form  to  tliinti!  which 
support  the  roof,  but  of  somewhat  heavier  scantling.     These 

single  castings,  3  feel  deep,  are 
divided  into  three  parallelo- 
grams of  3  feet  by  s  feet,  by 
vertical  strutM  connected  at  the 
top  and  the  bottom  by  diagonal 
ties  and  btruts.  'Die  sectional 
areas  of  their  top  and  bottom 
flanges.  In  the  centre  of  the 
length  of  the  girder,  eijual  le- 
speclively  3'3I  inchest,  and  7*C4. 
inches  i  tlioiH:  of  the  diagonal 
Ktruts  and  ties  average  3*50  inches.  All  these  girders  are 
proved,  in  the  building,  to  a  strain  of  1.5  tons,  and  in  excep- 
tional cases,  with  extra  scantlings,  to  22  tons.  Their  breaking 
weight  is  calculated,  and  has  been  proved  by  experiment,  to  be 
nut  less  than  30  tons.     The  binders,  which  serve  to  support  tlte 

rta.  H.— arcliom  ot  lh«  Truu. 


Tta.  7.— D«tiTI«  or  ClentlOD  of  Truu 
Of  GHlleiy  rioor. 
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floor  of  ihe^e  galleries,  have  been  so  arranged  by  undcr-truas- 
ing,  by  me.ins  of  cast-iron  shoes,  rods,  and  struts,  as  to  take 
their  heiirini;  upon  four,  instead  of  upon  two  girders;  and  thus 
anv  possible  accumulated  loud  or  vibration  tin  a  portion  of  the 
gallery  will  be  tranitferred  to  double  the  number  of  points  of 
support  that  would  have  been  available,  had  it  been  constructed 
in  the  urdinary  miinner.  Joisl-i  uf  7  ft.  9  in.  clear  bearing, 
bridge  these  binders;  and  on  them  is  laid  a  floor  of  boarda 
l\  inch  thick,  with  iron  tongues,  tu  prevent  the  poHsage  of  dust, 
&c.  Ten  double  stairctisei^,  unch  8  feet  wide,  inclosed  by  an 
iron  railing,  designed  by  Mr.  Owen  Jones,  afl^ord  access  to  these 
galleries. 

TVte  Ftwework  (Figs.  10,  II,  12,  &  13).— Next  to  the  internal 
supports  of  the  building,  the  external  inclosures  present  them- 
selves for  consideration.  It  is  obvious,  from  the  widths  and 
heighla  given,  that  the  north  and  south  elcvation<^  with  the 
exception  of  the  transept  front,  must  consist  of  three  storiea, 
set  back  at  various  distances  from  each  oLber,  Thetie  three 
stories  are,  the  first,  or  ground-floor;  the  iecond,  or  galler)-- 
floor;  and  the  third,  or  clerestory-floor.  On  the  ground-floor, 
the  caet-iron  colunuis  which  carry  the  tnmsverse  roof-girdera 
of  the  one-story  building,  constitute  vertical  divisions,  at  2ifeet 
from  centre  to  centre;  two  wooden  columns  of  precisely  similar 
form,  placed  between  the  cast-iron  ones,  divide  the  2t  feet  space 
iutu  three  bays  uf  A  feet  each.  The  first  horizontal  line  above 
the  ground  is  a  cill  9  inches  by  3  inches,  and  1^  inch  abuve  the 
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floor  level;  beueaUi  tUis  cill  an  indoKure  of  tioardi*  famtH  a 
plinth,  against  wliich  rc^ts  a  elope  of  turf,  ut  nn  average  level 
of  3  feet  sbuve  that  of  the  adjacent  ^uund  litie.  A  BecunU 
eiil,  9  inches  hy  -i  inches,  is  placed  at  a  clear  height  of  4  ft.  3.^  iu. 

PlO.  IV. 
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Bxtcrry  SknOoo  of  an  il-An  Hay  of  th«  Facvnork  uf 
the  Lo«»  Tier. 


from  the  loner  one,  the  space  between  forminp  a  kind  of  dado, 
and  beiiiff  filled  in  with  louvres,  which  n  ill  be  dewrribed  under 
the  head  of  veiitilatinn.  At  10ft.  tiin.  from  the  upijer  aurfnce 
of  the  second  cill  is  the  ipringinff  line  uf  a  light  cfl*t-iron  arch, 
which  •tpiioM  frntn  column  to  coiuniri,  and  nssisiH  in  Atipporting 
the  *"fillintf-in  friimes."  These  frame*,  Mifficiently  deep  to  sup- 
ply the  idea  of  an  entablature,  and  yet  so  lic;ht  arid  open  oa  not 
to  appear  to  (iverload  the  slender  prnportluns  of  the  culutnntt, 
are  3  feet  high,  and  are  hnckwl  with  louxTes  similar  to  those  in 
the  plinth.  The  pnmllclogmm.  hounded  by  the  side^  of  the 
oulumas,  the  top  i>l  the  d.idn,  and  the  nnden^ide  of  the  filling- 
io  frame,  is  filled  in,  on  an  inner  phme,  behind  the  arch  pieces, 
with  ploughed,  ton^ed,  and  bended  boarding,  i<tifTened  hy  ^tuiit 
leifnt-on  the  inside.  Small  caslint's,  epnnninfr  the  inner  face  of 
the  column,  screwed  to  tbo«e  ledges,  connect  them  together; 
and  are  themselves  fixed  to  the  columns  hy  bolts,  pawuij;  com- 


jiletety  throufch.  On  the  top  of  the  iillinji-iti  frame  runs  a 
honing,  with  external  mouldings,  and  behind  the  boxing  is  a 
small  irulter,  The  whole  is  surmounted  by  a  cast-iruu  orna- 
mental cresting,  I  ft.  6  in.  high,  attaclie«l  to  the  boxing. 

On  the  gnllery-floor  the  upper  parts  of  the 
columns  supporting  the  two-story  roof,  consti- 
tute  the  main  vL>rtical  lines.  The  space  between 
is  divided  and  filled  up  in  a  siDular  manner  to 
that  of  the  ground-floor,  with  two  exceptions — 
first,  that  there  in  no  dado,  and  secondly,  that 
for  the  vertical  boarding  of  the  ground-floor  a 
gluxed  saith  is  suh^tituted.  The  frame  of  the 
sash  is  fixed  to  the  columus  by  castings,  simil.ir 
to  those  which  secure  the  ledges.  As  the^e 
sashes  form  nn  important  portion  of  the  build- 
ing, no  fewer  than  1.51K)  of  them  being  required, 
a  short  description  of  them  may  he  given.  The 
SBsh-franifH  are  3^  inches  thick,  with  seven  bars 
in  their  width;  the  sash-bara  are  V|  inches  deep, 
double-grooved  fur  the  tflass;  three  bolls,  ^-inch 
diameter,  pass  complet«'ly  through  the  bars  and 
frames,  at  the  points  where  they  are  attached  to 
the  columns,  and  thus  u  chain  tie  is  kept  up  oil 
round  the  building,  in  order  to  prevent  the  dis- 
placement of  the  sashes,  either  bodily  or  in  por- 
tions, by  tlie  presiiure  of  the  wind.  To  further 
guiird  against  the  same  action,  tjmber  bridges, 
3^  inches  by  U  inch,  in  the  centre,  are  fixed 
noio«8  the  middle  of  the  length  uf  the  sanh;  and 
at  the  internal  angU'K,  where  the  wind  will  exert 
its  greatest  force,  iron  rods,  ^-inch  diameter,  are 
fastened  from  column  to  column,  p^ctu^i^g  against 
the  wooden  bridge,  and  converting  it  into  a 
cuntinuDua  strut,  bearing  up  against  any  force 
aiiplied  to  the  exterior  of  the  sash.  In  order  to 
glHze  the  satthes,  the  glass  is  slipped  down  be- 
tween the  bars,  and  provision  is  made  for  the 
repairs  by  cuutiing  one  groove  to  be  cut  deeper 
th.tn  the  other,  so  that  the  glass  may  bo  slipped 
in  from  either  side,  and  puttied  into  its  exiict 
place.  Similar  provision  is  made  for  mending 
the  roof-glass. 

On  the  third,  or  clerestory-floor,  the  external 
main  vertical  divisions  are  formed  by  the  upper 
portion  of  the  three-story  columns,  and  the  fiU- 
ing-in  between  them  corresponds  exactly  with 
that  of  the  gallery-floor. 

The  eatit  and  we»>t  elevations  are  simply  ver- 
tical sections  through  the  main  building,  fllled- 
in  with  facework  simitar  to,  and  ranging  with 
that  of  the  three  stories  of  the  north  and  south 
elevations.  The  elevations  of  the  transept  ends 
correspond  with  those  of  the  eaist  and  west,  with 
the  exception  of  the  addition  of  a  semicircular 
head  lillcd-in  with  concentric  and  radiating  tra- 
cery. 

The  Esiis. — In  the  circuit  of  the  whole  build- 
ing there  are  fifteen  exits,  symmetrically  dis- 
posed; wherever  they  occur,  a  pair  of  doors, 
8  feet  in  width,  occupy  the  centre  of  the  space, 
and  the  two  bays  of  ft  feet  each,  on  eitlior 
side  uf  the  doors,  arc  glazed  instead  of  being 
boarded. 

The  Roof-Girder*  and  Trxutes  (Figs.  14,  li,  16,  17,  18,  19^  Sc 
Hi), — The  net-work  of  girders  and  trusses  im- 
mediately supporting  the  roof  next  demands 
attention.  The  main  gutters,  run  trans- 
rernely,  ttpanning  the  various  avenues  lead- 
ing from  end  to  end  of  the  building,  except 
where  it  is  crossed  hy  the  transept.  These 
avenues  are  nil  either  2t  feet,  m  feet,  or  79 
feet  wide;  of  these  avenues  there  are  six  24 
feet  wide,  five  W  feet  wide,  and  one  (the 
central)  7'^  fM^t  wide.  To  span  the-ie  widths 
at  least  threq  kinds  of  trusses  are  necessary. 
.Ml  the  trusses,  with  the  exception  of  four, 
are  3  feet  deep,  and  have  per[iendicular  struts  of  cast-iron,  flxe^ 
at  distiincea  of  h  feel  from  cetitre  tu  centre,  connecting  the  top 
and  bottom  bars.   The  whole  parallelogram,  formed  by  the  lengtn 

9* 


Half  liiurnal  RlerUlOfl 
uf  tkr  tame. 


Tio.  R 


S«nioa  df  lw«- 
(utlcf  wn  Ttum, 


THE  CIVIL  ENGINEER  AND  ARCHITECTS 


and  width  of  the  trusses,  U  thus  divided  into  smaller  parallplo- 
grama  of  8  fl.  by  3  ft.,  tlie  four  angles  of  which  are  diagonoliy 
connected  by  varioas  materials,  but  of  unifonn  width  on  the  face, 
and  thus  regularity  of  form  is  obtained.  The  trusses  of  7S  feet 
and  48  feet  span  consist  of  cast-iron  standards  and  verticfil 
struts,  an  upper  portion  formed  of  two  pieces  of  angle-iron,  set 
1  inch  apart:,  a  bottom  portion  of  two  bars,  increaiung  in  sec- 
tional area  as  they  approach  the  centre  of  the  bearing,  and  tic- 
hars  which,  passing  diagonally  between  the  two  piecee  of  angle- 
iron  in  the  upper  portion  and  the  two  bats  in  the  lower,  are 
riretted  to  them,  and  form  »  complete  suspension  truss.    The 


remunlng  diagonals  in  the  opposite  direction,  which  would,  if 
in  action,  be  under  compression,  are  constructed  of  wood,  and 
are  only  inserted  for  appearance,  it  being  thnughl  better  to 
reust  the  diagonal  strains  by  tension  bars  alone,  rather  than 
partly  by  diagonal  stigpension  bars,  and  partly  by  diagonal 
struts.  The  girders  of  SI  feet  long  are  single  castings,  corre- 
sponding in  form  to  those  which  support  the  galleries,  the 
arrangement  and  scantlings  of  the  various  parts  of  which  have 
been  elaborately  studied  and  balanced.  Every  one  of  these 
trusses  haa  been  proved.  In  the  building,  with  a  strain  of  nine 
tons. 
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Pic.  15.— BlntttaHi  at  orAnry  tf-tot  Tnoi. 
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Pio.  91.— BInatloo  «f  Bztim-alrang  Ti  tet  Truu. 
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FfO*.  33, 3t.  ft  U.— »d«.  Front.  *Dd  Back  Elention*  of  Uw  End  Sundard  la  Kitnitrvng  73  fMt  Truu. 
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Pies.  2a  A  28.— Front  ud  mi*  Etevstloiu,  with  Plan  at  tht  cuS'lnm  Vartletl  Strata,  oc  lotatsMitUU  Studnrda,  to  ExUV'fltroaK  7'i  Tcvt  Tnt«a> 
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Pios.  37  &  28.— Eltnttooa  of  «roitg:bt.1raa  VcrUcal  Slnita,  or  1ot«niw4laU  Stindards,  to  Ejtvs-imnir  77  fnt  Traaa. 


Tkf  Extra-strong  rru*««  {Kig8.91,'22,23,3i,2A,96,97,&98). 
The  four  73-fect  trusscH  which  have  been  alluded  to,  us  differ- 
ing from  the  uthem  in  depth,  perform  such  important  functions, 
and  are  consequently  so  different  Is  form,  aa  to  warrant  a  sepa- 


rate notice.  They  support  the  lead  flat,  covering  twoha}Ti  (each 
34  feet  by  Ti  feet)  of  the  main  avenue,  where  it  abuts  upon  the 
eastern  and  western  sides  of  the  transept,  and  n  pair  of  them 
carry,  in  addition,  the  two  semicircular  ribs,  which,  at  *t  feet 
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from  centre  to  centre,  form  tbe  main  beams  on  which  the  semi- 
cylindricsJ  roofini;  rents,  over  the  iH(uiire  where  the  transept 
roof  Crowe*  the  mnin  lontritu<linal  nvenuc.  These  trusses  are 
Bude  twice  the  depth  of  oil  the  others,  and  the  tJcaritlinKs  are 
widerHbly  increased.  In  thii  extra  depth  the  vertical  atruta 
nmunipK  at  ri  feet  from  centre  to  centre,  and  the  tension  ban 
Gontinuinp  the  lame  in  numher,  and  Itein^  net  at  the  »ame  angle 
MS  tho«?  in  the  ordinHry  truHxes  of  72  feet  Bpan,  the  lines  arrange 
Uiemitelveft  into  a  lattice-form  two  diamonad  in  depth,  the  inter- 
aecUng  diagonal  han  pitit«ing  through  slots  cAKt  for  them  in  the 
middle  of  the  cast-iron  utruts.  Although  the  form  would  appear 
to  b«  that  of  a  compound  truss,  the  strength  of  all  the  pajrU  is 
calculated  so  ac  to  render  these  trusses  suspension  trusses  only. 
In  order  to  relieve  the  ordinary  wjlumnji  it(  much  of  the  weight 
which  i»  Kupported  by  these  trusNO!),  additional  columns  are 
plac«d  beneath  their  two  end&,  Kecured.  at  frequent  intervals,  to 
the  ordinary  columns  by  wrought-irun  dip^ 


Pn).  S.— Bklf-SecUoo  of  Arclwd  lUxif  t«  TrasMpt,  iriib  the  \ttd  FUu 

7^  Stmicircttlar  RiU  (Figs.  S»^  30,  &  31).— In  order  to  form 
an  idea  of  the  nature  of  the  work  the  extra-strong  trusses  have 
to  perform,  the  structure  of  the  semicircular  ribn  must  now  be 
denned.  They  are  made  in  three  thickneswes  of  timber,  each 
9  ft.  ti  in.  long,  cut  into  segment!*  of  a  circle  7*  feet  extreme 
diameter,  the  central  thickness  being  4  in.  hy  13^  in.,  and  the 
outer  fiitches,  breaking  joint  with  Uie  centre,    being  2  in.  by 


ru.  M^DMftl)  of  Ifac  Pdm  of  Arcbed 

ILIb  on  ColniDD,  Ksd  xUo'nloi  p<uts. 


Pto.  SI.— Sfdlaii  of  Arctawl  Rib.  show* 

lug  ■tUchnvnl  o(  Ibe  purltas,  &c. 


13^  in.  The  flitchei^  are  nailed  to  the  centre  thickness,  and 
bofts  |-inch  diameter,  and  about  \  feet  apart,  iraverAe  uud  biud 
tt^etner  tbe  three  thicknesses;  on  the  extrados  of  the  wooden 
arch  tJiuK  formed,  two  planks^  serving  rnt  the  gutter-board,  each 
II  in.  by  I  in,,  and  u  bar  of  iron  3  in.  bv  ^-in.,  are  bent  to  the 
curve;    and  on  the  intradua  a  piece  o^  timber  7  In.  by  3  in. 


moulded  to  correspond  with  the  form  of  the  columns,  and  a  bar 
of  iron  3\  in.  by  9-in.,  are  also  bent  to  tbe  curve;  bolts  passed 
through  the  depth  of  the  rib,  at  intervals  of  'i  feet  from  centre 
to  centre,  unite  these  additions  to  each  other  and  to  the  main 
rib,  which  thus  increased  in  scantling,  measures  when  complete 
Sin.  by  1  ft.  6  in.  The  ends  are  stepped  down  upon  a  plat« 
9  in.  by  6  in.,  bearing  on  the  top  of  the  two  trusses,  on  each 
aide  of  tbe  tranoept. 


u  u — u        u 

Pia.  33.— Uftir  riu  or  t  M  rK4  Bar  or  the  Tmurpt  KooT. 
Tht  Tramept  Ronfing  (Fig.  .S2).— In  order  to  frteady  the  ribs, 
purlins  lA  inches  by  9  inches  to  13  inchcx,  and  9  ft.  -i  in.  apart, 
are  introduced  between  them;  and  on  the  top,  from  end  to  end, 
a  narrow  path  of  lead  flat  nina  the  whole  length  of  the  transept, 
for  the  purpose  of  alTording  convenient  accests  fur  any  repairs 
which  mav  be  necessary.  Diagonal  rods,  intersecting  each 
other  in  planes  parallel  to  a  tangent  to  the  curve,  also  connect 
the  ribs,  and  nerve  to  bind  every  portion  together;  while,  at  the 
same  time,  their  lines  form  reticumtiuns  over  the  surface  of  the 
vault,  producing  an  agreeable  effect  in  perspective. 

TTie  Erpfrimaitt  tried  on  the  Roof-Trttg»e»  and  Girdm. — Pre- 
vious to  deciding  upon  the  scantling  of  the  trusses  to  be  used  la 
the  building,  .Mr.  C  II.  H'ild  and  the  contractor?!  entered  into 
an  eintionite  series  of  calculations,  &»  to  the  adjustment  and 
proportions  of  the  various  parts.  These  calculations  were  sub- 
mitted to  the  Prraldciit  of  ihe  Institution  of  Civil  Engineers, 
and  their  correctness  was  so  completely  justified  by  the  results 
of  some  experiments  on  tbe  truHseM  and  girders,  made  in  his 
presence  and  in  that  of  the  author,  tliat  a  summar}-  must  be 
interesting. 

A  T3-feet  truss,  cambered  -tj  tnclica,  and  weighing  complete 
about  35  cwt., 

The  maximum  sectional  area  of  the  two  top 

angle-irons  being 5*71  inches. 

The  maximum  sectional  area  of  the  two  bot- 
tom ban  being 6*75        „ 

The  maximum  sectional  area  of  the  princt- 

nal  diagoniil  tie  being        ....  3-3S        ,, 
when  loaded  with  a  weight  of  t  tons,  deflected  1^  inch;  6  tonit, 
•i\   inches;    H  tons,  3g  inches;    10  tons,  ^  inches;    13  tons,  b 
inches;  U  tons,  S^  inches;  1^  tons,  6j^  inches. 

A  i8-feet  truss,  cambered  4  inches,  and  weighing  complete 
about  13  cwt., 

The  maximum  sectional  area  of  the  two  top 

angle-irons  being 3'0     inches. 

The  maximum  sectional  area  of  the  bottom 

bars  being 3*39         „ 

The  maximum  sectional  area  of  the  prinoi- 

pnl  diagonal  tie  being        ....  S'75         „ 
when  loaded  witli  a  weight  of  !2^  tons  deflected  ^-inch;  S  tons, 
1^  inch;    7^  tons,  S^  inches;    Bj  tons,  S§  inches;    10  tons,  3 
inches. 

A  S4-feet  girder,  weighing  complete  Ucwt.  3qrs.,  exactly 
similar  in  construction  to  the  ^4-leet  roof-girders,  but  being 
«cwt.  1  qr.  heavier,  bore  30  tons,  but  broke  down  with  30^  tons, 
flying  so  cnmptctety  tn  pieces  that  doubts  existed  as  to  the 
point  at  which  fracture  commenced. 

The  Connet'iiom  of  the  Roof-Trtuuet,  ^. — Having  indicated 
the  general  construction  of  the  roof-trusses,  there  remain  to  be 
noticed  the  arrangements  for  fixing  and  for  steadying  them 
longitudinally.  In  the  72-feet  and  ♦w-feet  trusses,  respectively, 
the  standards  forming  their  ends  are  cast  with  a  projection  on 
their  top  and  bottom  faces,  and  with  a  bolt-hole  thriiugh  the 
upjier  portion  of  their  length;  a  hollow  '^conneutiiig  piece," 
corresponding  in  tbe  form  of  its  section  to  that  of  tbe  columns, 
and  -Ijf  inches  longer  than  the  height  of  the  truss,  pierced 
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throu^t  with  a  Imlt-Iiole  tu  apreo  witli  tlmt  of  the  truss 
ttandnrd,  ban  cawt  upon  its  upper  and  lower  ends  a  projcctioD 
corresponding  with  tJiuse  cii&t  on  the  Inn  and  bottom  fnces  of 
the  tms8  standards.  Tiietru^s  being  huii^ted  atxive  it<)  uttimute 
potiition,  18  lowered  d(»wn  until  it  can  be  slipped  between  the 
projections  on  the  connectin);  piece,  when  the  projections  on 
the  hottom  faces  of  it*  two  AtRnuards  take  n  beRrinf;,  nnd  clutch 
on  to  those  cast  on  the  lover  ends  of  the  connecting  pieces.  A 
ttcrcu-  holt,  I  inch  in  diameter,  piiHsed  through  the  bolt-hole  of 
the  xtandiird,  and  completely  through  the  corinecttiiK  piece, 
secures  the  upper  p;irt  of  the  truss  from  tatcrul  motion,  and, 
together  with  the  Btifruniiij;  uf  the  "Paxton-giitter*,"  coiintflr- 
BCts  any  tendency  to  buckle.  The  means  provided  for  fixing 
the  cast-iron  roof-girders  of  '2i-fect  span  into  the  connecting 
pierefi,  are  precisely  similar  to  those  aoovo  desprihed;  hut  the 
mode  of  securing  them  from  laternl  movenienl  i»  somewhat 
different.  Instead  of  the  bolt-fnstening  of  the  trusses  of  73>fect 
and  4K.reet  Fpans,  a  groove  is  xunk  in  the  middle  of  the  top  and. 
bottom  projections  of  the  connecting  piece,  and  a  corresponding 
tenon  Is  cast  on  the  bottom  of  the  standard  of  the  'Ji-feet 

S'rder.  The  bottom  of  the  truKS  is  thus  held  in  its  place,  hy 
e  fitting  of  its  tenon  into  the  lower  eroovo  of  the  connecting 
piece;  Mhile  the  upptT  projection  of  tlie  truss  having  a  groove 
out  in  it,  to  corresjiond  with  that  on  the  underside  of  the  upper 
prujecttun  of  the  connecting  piece,  is  secured  by  the  ini^rUon 
of  a  wrought-iron  key,  which  actt  an  a  duwell,  and  prevents  the 
surfaces  from  sliding  laterally  upon  one  another. 

The  Prorigioiia  for  SiiffenSng  the  Building. — In  order  to  mnln- 
tain  the  Ntiffiiesn  and  ^teadiiiewt  of  the  building  longitudinally, 
girders  "i^  feet  long  are  in!>erted  between  the  connecting  piece's, 
in  the  direction  from  ea^t  to  vqhX,  and  arc  attached  to  them  in 
%  similar  manner  to  the  utlier  girders.  Of  these  there  are 
eighteen  rows  on  the  varioug  levels  of  the  building.  'I'he  inHu- 
ence  of  the  "-Paxton-guttent,"  and  of  the  facework  giving  addi- 
tional xtiffening  to  the  whole,  addK  conKiderably  to  the  good 
results  obtained  by  the  initertion  of  thei^e  longitudinal  girders, 
in  thus  providing  for  the  rigidity  of  the  connections  of  the 
various  portions  of  the  building,  care  has  been  taken,  by  the 
ftubi^titution,  in  certain  places^  of  oak  fur  iron  keys,  to  provide 
for  the  play  of  the  metal,  incident  to  any  sudden  varifttion 
of  temperntore.  In  the  transverse  direction,  it  was  determined 
that  the  wliule  uf  the  keyn  sliould  be  of  iron,  for  two  ruiuions — 
first,  because  the  leugtb,  divided  into  two  portions  by  the  nave, 
wvs  nut  sufficiently  great  to  render  the  probable  amount  of 
expansion  or  cimtractlon  of  any  practical  importance;  and 
secondly,  because  it  was  upon  the  side  of  the  builfLino:  that  the 
currents  of  wind  would  impinge  with  the  greateKl  force.  In 
the  longitudinal  direction,  iron  keys  are  intierted  fur  six  hnya 
from  the  extreme  ea!>t  and  west  cndit,  and  for  six  bays  east  and 
wect  of  the  trauf^ept,  the  intervening  girders  being  keyed-up 
witb  ouk  keys:  and  tliUH  rigidity  wnit  maintained  in  thoHe  ]mrtH 
exposed  to  strain,  whili«t  elai^ticity  was  provided  in  the  portions 
of  the  building  least  subject  to  strain  from  without.  'I'wenty- 
two  Mta  of  horizontal,  nnd  two  hundred  anU  twenty  sets  of 
vertical  diagonal  hntring,  consisting  of  wrought-iron  rods 
secured  by  wrought-irun  tinkii  to  the  columns  and  connecting 
pieces,  and  meeting  in  adjuetment-plales,  are  inaerted  as  a 
raeaxure  of  extra  precaution,  tying  the  main  masses  of  the 
structure  together. 

VVjr  "/"oj-Zm/  R<v>fing  (Figs.  33,  3*,  35,  36,  37,  3B,  &  39).— 
The  roof  of  the  building  is  perhaps  the  most  novel  and  inte- 
resting portion  nf  the  whole  structure,  and  exhibits  in  a  remark- 
able manner  the  ingenuity  of  Mr.  Paxton's  design.  In  order 
to  convey  the  rain-water  to  the  hollow  columns,  transverse 
gutters  24  feet  apart  extend  the  entire  width  of  the  hnllding. 
These  transverse  gutters  are  capacioun  wooden  boxeu,  strungly 
framed  and  attached  to  the  upper  flange  of  the  main  trusses, 
which  cross  the  building,  false  bottoms  being,  in  Nome  cases, 
inserted  to  aiwist  the  flow  of  the  water.  At  intervals  of  8  feet 
from  centre  to  centre,  with  their  ends  resting  on  the  hox- 
gulteni,  are  fixed  those  ingenious  contrivances  known  a«  ''Pax- 
ton-gutterft"  for  cciiiveying  away  ainju!taneoui»ly  the  ntiii-water 
falling  on  the  roof,  and  the  coiuk>ni^e<l  vapour  formed  inside  the 
building,  and  of  them  a  length  of  21  miles  is  required.  Each 
nne  of  these  consists  of  a  piece  of  the  best  crown  timber,  H  in. 
by  tiin.  and  24  feet  long.  The  form  Is  given  by  passing  it 
through  an  ingenious  machine,  worked  by  JMr.  Birch,  of  the 
Phtenix  Saw-mill^,  Camden-town.  At  one  nperatiun,  this  ma- 
chine scoops  from  the  middle  of  the  upper  surface  of  the  timber, 


and  throughout  its  whole  length,  a  nearl;^'  semicircular  groove 
about  1^  iiicli  radius,  and  at  the  same  time  cutai  two  smiiUer, 
grooves  downwardn  at  an  oblique  angle  to  its  tfide*;  the  uhjuct 
of  the  larger  groove  being  to  receive  and  convey  to  the  boi- 


Tio.  S3.-  Iioncblnl  View  of  one  24  (kct  Bay  of  Hoofing,  parilr  f  la*r4. 

gutters  the  roof-waler.  nnd  that  of  the  smaller  grooves  to 
receive  the  moisture,  which,  cundensing  upon  the  inside  of  the 
roof,  would  trickle  down,  adhering  by  rapill^ry  nttrnction,  and 
finally  deposit  Itself  In  the  smaller  groove«t,  by  which  it  would 
l>e  conduiued  to  the  box-giitler<.  t>n  leaving  the  machine,  the 
'*  I'axt«n-gutter"  is  too  alight  fur  a  hearing  of  •2^  feet,  and  is 
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Fio.  54.— Bhvrtlon  «f  p'>fU(hi«  of  ■  "  Pu  Ion- Out  In." 

straight,  so  that  the  water  in  it  would  not  have  any  fall:  hoth 
these  defects  are  remedied  by  trutKitig  it  into  n  curve,  by  meana 
of  a  wrought-ir4m  bolt,  fg-inch  diameter,  threailed  at  both  ends, 
and  bent  mi  ait  to  pass  under  and  press  up,  tu  the  underside 
of  the  wood,  two  caNt-iron  struts  D  Inches  huig,  the  ends  uf  the 
holt  being  jiussed  through  holes  in  the  two  cast-iron  shoes, 
fixed  at  the  end^  of  the  gutters,  and  the  nuts  on  the  ends  of 
the  bolts  being  scrcwed-up,  the  lK>lt  Is  tightenetl,  and  a  camber 
of  9^  inches  is  given  to  the  gutter,  so  that  the  whole  becomea  % 
truss,  requiring  a  weight  of  1^  ton  tu  break  it.     A  semicircular 


PlcW.— S«cUoa 
of  Uii  RMye. 


Fio.  3 ('.—Section  ot 
UinMgb  CcnbT. 


Flo,  38.— Smion  of  "Pixlflo- 
f  nttn  "  U  the  Snd. 


cut  is  then  given  through  the  depth  of  the  gutter  at  both  enda, 
so  that  when  two  are  pinced  cml  to  end  the  water  will  How 
down  into  the  box-gutter  through  a  circular  cavity,  two  obliuue 
cuts  being  also  made,  to  connect  the  condensed  water  with  tuis 
cavity,  and  twenty-seven  notches  are  marked  from  a  template, 
and  worked  on  each  side  of  the  upper  edge  of  the  ^*Paxton- 
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gvltera,*  whose  ends  are  then  attacbed  to  a  flanged  plwte  bulted 
on  to  the  Hires  of  the  box-pitters.  Of  the  notches  on  euch 
^iSe  of  til*;  "Piixton-pitter,"  three  are  lartjer  than  the  (tther*; 
and  on  tlicm  Ii*m  of  wmid  a  in.  by  lijtn.,  pr<M)veil  for  y'ls**  on 
both  *idc"s  nrc  notrlied  don'n;  theiio  bam  form  principal  ruftera, 
nnii  beiiif^  wt  at  »  pitch  of  two  nnd  ii-hulf  to  nne,  are  llxed  to  a 
ridtfc  3  in.  by  3  to.  fftouvetl  fur  gU>in  nn  bnth  Kiiles:  the  lonfi; 
edge  of  B  shi'et  of  fthis^  i  ft.  1  in.  by  10  in.  is  then  inserted  into 
tfa«  gitiove  i>f  the  principal  rafter,  and  h  tuibh-bnr  I  in.  by  1^  in., 
also  di>u  bled -Iff  nor  ed,  is  then  put  on  ti>  the  other  lung  edge  of 
the  f;Ina8;  the  sash-bar  U  then  brought  down,  and  secured  tu 
the  ridgi',  and  ti>  the  edge  nf  the  giittur;  the  lnwer  edge  of  tlie 
gUa&,  bedding  on  putty  about  ^-inoh  wide,  a  little  fori:e  applied 
At  the  lower  end  brings  the  upper  edge  of  the  gliiKH  home  into 
the  groove  iu  the  ridge.  The  gLma  being  then  preiiMd  down, 
tfa«  putty  is  mndo  good  in  the  gniovep  esternally,  nnd  tbui^ 
•imply  Ik  tbix  syxtem  uf  routing  put  together.  It-i  lightness 
is  one  of  it*  remarkable  qualities  since  the  entire  weittlit  of  one 
capcrficiol  foul  avemgcii  only  31  lb.  The  largettt  quantity  nf 
*'l*iixti)n-gulter,"  each  Vi  feet  in  length,  planed  and  grooved  by 
one  maclinie  in  one  week,  was  four  hundred  and  forty-two. 

Ifte  ^'Pnjrtoti'  Roofing  <ntr  the  Tratturpt.— The  area  of  29,376 
iMt,  forming  the  transept,  is  covered  with  roofing,  similar  in 
muny  partleulan)  t<i  that  mlopted  by  Mr.  T.ixton  in  the  greiit 
ewnscrvntor)'  lit  Chatsworth.  The  width  whii-b  i;*  Kpanned  by 
the  semicircHltir  ribm,  nt  intervals  of  Si  feet  from  centre  to  cen- 
tre, iJ*  Ti  feet.  Piirtinii  9  ft.  "i  in.  apart  connect  the  -lemicircular 
ribe,  and  between  them,  ut  distunres  of  H  feet  from  centre  to 
oentrr,  nre  frnmrd  ttmaller  ribs,  the  hacks  of  which,  att  well  as 
tbtwe  u(  ibe  niniri  ribs,  form  water- runr«e«,  and  convey  the  rain 
mt  to  the  lead  fl»t  running  34  feet  in  width,  on  each  si'de,  at  the 
base  of  the  i>emic:ircuUr  ribs  of  the  roof.  These  latter,  wliicli 
<tAnd  at  H  feel  apart,  are  then  connected  by  ridge-and-furrow 
roofing,  the  cun>«tniction  of  which  in  nearly  identical  with  that 
previuiikly  described  an  employed  in  the  smaller  roofs.  Beneath 
the  Iriul  iiiii  is  cunbtructed  a.  horizontal  truss  conaisting  of  bars, 
cftlcubtted  to  transfer  the  strain  to  the  points  most  secnrely 
tied  and  abutted,  a,nd  thus  to  counteract  any  tendency  of  the 
ribs  to  spre;»d.  or  to  shift  under  the  action  of  wind. 

In  cimniTtioii  nith  the  deiiign  for  tbe  building,  there  are  9till 
three  imporUnt  itema  to  he  i'niii,idered: — the  mtwle  to  be  adopted 
of  tempering  the  intensity  uf  the  flun'a  ray!*,  the  ventilatiim,  and 
the  supply  of  water  immediately  available  for  the  extinction 
of  fire. 

Tlte  Cantujt  Cir>rriutf.~~'ln  order  to  diminish  the  intensity  of 
the  light  and  heiit  of  the  foin's  rayv,  tt  is  proposed  to  cover  tbe 
whole  of  t)ie  nuif  and  of  the  <4iHitti  nide  of  tbe  building  with 
canxas  which  will  be  attached  to  the  sashes  on  the  side,  and 
span  friim  ridge  to  ridge  on  the  roof,  tbe  seam  being  arranged 
to  occur  directly  over  the  gultenf. 

The  Vi-uliltUinn  (Figa.  W,  &  K\\  i«  obtaineil  by  mennx  of 
louvres  set  iu  boxingA,  innerted  benind  the  "'fiUiDg-in"  frames 


Via.  -in.— Firt  EUntlon  of  tonvn  Vnta*. 

of  each  of  the  three  storiex  of  the  building, — and  in  the  dado, 
between  the  upper  and  lower  cills  on  tbe  grouod-tloor.  At  the 
ipringing  of  the  transept  ruof,  a  Hoe  of  louvres  is  inserted  on 
lM>tb  MdeA,  3  ft.  S  in.  high,  running  the  whole  lent^th  of  the 
transept;  and  at  the  very  tiummit  of  the  curved  roof,  ventila- 
tion is  uhtiiined  in  the  gables  of  the  roofing,  where  it  is  inter- 
rupted by  the  narrow  paUi  of  upper  lead  flat.  The  total  quan- 
tity of  ventilating  area  in  the  luuvreii  equals  about  4.^,000  feet. 
In  addition  to  which,  large  volumes  of  air  will  necessarily  bo 


Fin.  41.— s«. 
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introduced  at  the  numerous  doorways.    The  lonvre-frames  on 
the  ground-floor  consist  of  boxes,  in  which  eight 
louvrc-hlades  of  gtilvani^t'd-iron,  6i^  inches  wide, 
are   fixed  on  pivot»  nt  G  indies  from  centre  to 
^^    j       centre,  and  so  curved  as  to  offer  the  minimum 
t-"""^  1   •       interruption    to   the    ingress   or    egreu   of   air 
when  open,  cuinpatible  with  keeping  them  wea- 
yf^    I        tber-ttghl.      Small    iron    hrncketti    att-iiched    to 
f       i,  i        the  centre  of    each   blade,   are   furnished    with 
eyes,    through    which    are    im^erted    piniit.    piisft- 
ing  also  through  holes  bored  at  equal  distances 
fr*mi  one  another,  in  a  species  of  rack;    by  draw- 
_^    I        ing  these  racks  up  and  duwo,  the  opening  and 
y*^  K    \        cloning  of  the  ventilators  is  effected.     A  number 
I        thene  nickH  will,  of  rourse,  he  attached  to  levers, 
-^  and  set  in  motion  by  roda  and  cranks;  Mr.  Fox 

f^l  J,  has  designed  an  ingenious  method  of  producing 
simultaneous  action  of  a  considerable  number, 
and  at  the  same  time  nf  securing  the  uniform 
position  of  the  louvre-blades  at  any  desired 
antrle.  Should  it  ever  be  found  noccssary  to 
reduce.,  by  artificial  means,  the  internal  tempera- 
ture of  tke  building  below  that  uf  the  exterior,  Mr.  Paxtoa  has 
proposed  a  sjifteni  of  cooling,  applicable  to  these  ventilators, 
somewhat  on  the  princijde  of  the  Indian  "tatties." 

The  Ifa/er  Snppiif. — The  water  is  supplied  by  the  Chelsea 
Waterworks  (.'ompanv,  through  a  main-pipe  9  inches  in  dia- 
meter, bracing  into  three  pipes  6  inches  in  diameter,  at  the 
centre  of  the  building,  un  tne  south  side,  at  about  3.^  feet  from 
the  entrance.  'I'heso  latter  pipes  go  entirely  rouud  the  build- 
ing, and  across  the  centre;  twenty  cocks  of  3  inches  diameter 
are  attached  to  tbeite  pipes  externally;  eight  pipes,  4  inches 
diametur,  branch  from  the  pipo  of  6  inches  diameter,  at  eight 
puints  <fn  each  side  of  tbe  building,  and  run  inwards  to  a  dis- 
tance equal  tu  one-fourth  the  width  of  the  building.  On  the 
endu  of  these  pipes  fire-cocks,  with  waterways  3  inches  dia- 
meter, arc  fixed  in  such  liitiiations,  that  circles  drawn  from 
them  ns  centres,  with  a  radius  of  I'20  feet,  would  intersect  one 
anuther,  and  pass  considerably  uilbuut  the  limits  of  the  build- 
ing. From  the  pipes,  0  inches  in  diameter,  crossing  the  building, 
it  is  projM>ised  t<i  draw  the  principal  supply  for  the  fountains, 
which  will  probably  be  distributed  along  the  central  nave  and 
line  of  the  tninsept.  An  ample  supply  of  water,  connected 
with  efficient  drainage,  will  he  provided  for  tbe  steam. boilers, 
which  will  be  fixed  in  a  detached  building  at  the  north-west 
angle,  and  fur  the  refreshment-rooms,  itc,  which  will  be  placed 
ill  immediate  proximity  to  the  treos  beneath  the  transept. 

The  XCxtcutvm  of  the  Worhn. — In  proceeding  to  the  third  part 
of  the  subject,  the  power  and  dexterity  with  which  tbe  design 
has  been  realised,  or,  in  other  words,  the  feature  that  firait 
claims  attention  is  the  celerity  with  which  the  various  opera- 
tion!! have  proceeded.  When  it  in  remembered  that  Mesftrs. 
Fox,  Hendersun,  nnd  Co.'s  tender  uas  only  verbally  accepted 
on  the  26th  of  July,  18^0 — that  possession  of  the  site  was  only 
given  on  the  3(>th*  of  the  same  month — that  the  first  ctdumn 
was  fixed  un  September  ^th.  exactly  two  months  after  the 
Oi-ecptauce  of  the  t«niler — and  that  at  the  present  moment  but 
little  of  this  vuht  building  remains  to  W.  finished — it  must  be 
felt,  that  Kngla;id  ptisse.siies  mechanical  appUaijccs  and  physical 
energies,  f^r  exceeding  those  which  f^ve  form  and  being  to  the 
must  celebrated  mouuinetits  uf  antiquity.  The  t^itid  number  of 
men  employed  in  each  week  varied  from  thirty  in  the  we«k 
ending  August  the  3rd,  to  two  thoui^nd  two  hundred  and  sixty 
in  the  week  ending  December  tbe  6th. 

The  Proving  nf  the  Girdere  (Figs.  42,  +3,  &  4*).— To  prove 
the  girders,  a  very  ingenitnis  appanitus,  cunnfcted  with  an  hy- 
draulic press  and  register,  was  contrived  by  Mr.  Wild,  by  mcAns 
uf  which  the  girders  are  perfectly  gauged,  anil  in  which  they 
are  retJiined  in  on  inverted  iK>sition.  Pressure  is  then  applied 
upwards^  from  two  pistons,  at  the  points  in  the  upper  talile  of 
the  girders  upon  wlitch,  in  the  roof-gitders,  the  *'l'axton- 
gutters"  will  hear,  and  in  the  gjillery-girders,  the  binders,  and 
thus  tbe  proof  is  applied  in  a  similar  manner  to  that  in  which 
the  girders  wilt  be  eventually  loadexl.  One  of  Mr.  Henderson's 
patent  cranes,  and  a  weighing-machine,  have  been  so  conve- 
niently aiTanged.  in  cunneclion  with  this  apparatus,  that  a 
girder  has  been  lifted  from  the  wagon,  deposited  for  weighing, 
weighed,  lifted  up  again,  conveyed  to  the  proving  machine, 
slipped  into  its  place,  and  secured, — proved,  released,  token  up 


fi4 


THE  CIVIL  ENGmEEll  AND  ARCIIITECrS  JOURNAL. 


a^ain,  ilejioiiited  on  the  frrnund,  and  stBcked.  in  Ihs  thnn  four 
minutes.  The  whole  of  the  light  iron-work,  with  the  exception 
of  some  of  the  fcnllery  railinf;.  faaa  been  cast  by  Mpwini.  Kot, 
HtnderMiii,  and  (^o.,  at  tlieir  workn,  near  Birminfihum;  and  the 
principal  castitif^,  coniListintf  of  the  columns^  girders,  &'r.,  were 
fluppliedf  oU  ready  turned  and  fitted,  from  the  works  of  >Ie88r8. 


Cochrane  and  Co.,  of  Woodside,   nnd  Mr.  Jobson,  of   HoUy- 
hall,  both  nenr  Dudley.     The  wrought-iron  has  beeu  principaUi' ' 
supplied  by  Me-t!*rK.  "Fothergill  and  Co.;  the  plass  bv  Me«ra»] 
Chnnce,  Ilrotherton,andCo.,of  Oldbury;  the  timber  by  Messrs. 
DnwBvn  and  Co.;  and  the  machine  cutting  of  the  '*Paxton- 
gutlem"  at  Mesara.  Fox,  Henderson,  and  Co.'s  mills  at  CheUea. 
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Tio*.  42.  4.%  ft  .U.— Plan,  Rlvntlon,  and  fl«etlan  of  the  Pninc  In  vbtcb  the  CMt-lron  OlnJerm  nvre  ind  for  Proring  bf  the  Hjrilnallc  Pnit. 


77k  Setting  Out  and  Prepress  of  the  Work,— The  perfection 
with  which  the  lines  of  the  hiiihlintr  were  set  out  bv  Air.  Krown- 
gcr  will  be  easilv  teated  in  the  building,  by  remarking  tho  pre- 
cision with  which  the  columns  range  and  cover  one  another 
diagonally  as  well  aa  rectangularly.  To  thiit  currectneN^,  imd 
to  the  careful  setting  of  the  buse-ulates  fof  vhich  one  thou- 
saod  and  seventy-four  were  icquired),  may  be  attributed,  in  a 
great  mea»ire,  the  uniformity  of  the  tines  exhibited  by  the 
columns  from  whatever  points  they  are  viewed.  One  of  the 
most  striking  peculiarities  of  this  building  is  the  ttkill  with 
which  it  has  been  nrmnged,  mi  as  to  form  the  Ncaffulding  fur  itN 
own  construction.  The  columns  were  raittcd  by  a  fall  descend- 
ing from  Hhenr-lega,  steadied  by  giiy-n)peH;  so  soon  as  two 
columns  were  fixed,  two  falls,  descending  from  two  pairs  of 
shear-legs,  raised  n  girder  with  the  connecting  piece  atlJiched; 
then,  when  four  columns,  four  connecting  pieces,  and  four  gir- 
ders had  been  raiiicc],  the  whole  became  ^elf-^upporting,  nnd  the 
tackle  and  nppnratiiH,  Ui!ed  to  erect  it,  could  be  moved  off  to  do 
its  work  in  cunstructing  a  similar  bay  elsewhere.  The  raising 
of  much  of  the  upper  tiers  was  effected  by  suspending  falls 
from  poles  laahed  to  columns.     The  trusses  of  i8-feet  and  79- 

fto.  4k— Ttuntuns  t^ios  roa  Ouznio  raa  Roors. 


feet  spans  wore  raised  by  means  of  derricks,  steadied  by  guy^ 
ropes,  the  derricks  being  moved  on  from  ^pot  to  spot  in  a  per- 
pendicular position.  The  way  in  which  the  men  managed  to 
retain  the  derrickt<  in  a  perpendinular  ponition,  by  alternately 
tiglitening,  sliickcning,  and  shifting  the  guys,  was  really  admi- 
rable. By  this  means  as  many  as  seven  of  the  ereat  trusses  of 
the  nave  nave  been  raised  in  one  day;  the  derricks  (for  one  was 
at  work  at  each  end  of  the  building)  thus  travelling  lfi8  feet. 
The  active  superintendence  and  direction  of  the  whole  of  the 
labimr  devolved  upon  Mr.  t'ohn  i'ochrane,  Mr.  Karee  acted  «8 
clerk  of  the  wurk^  to  the  CommiHsioners,  and  Mr.  llarwood  as 
tlieir  surveyor.  During  many  weeks  upwards  of  two  tbousimd 
mpn  were  constaiitty  emphiyed  upon  the  ground,  four  steam- 
engines  assisting  in  the  various  operations^  nnd  affording  motive 
power  to  a  vjiriety  of  machinery  for  facilitating  prtHluction, 
ingeninus  nrrnngerneiitA  of  circular  Haws,  and  revolving  gouges, 
^c,  cut  and  bored  different  portions  of  sash-bars,  ridges,  and 
"Paxtwi-gutterw."  Huge  shear>^,  and  mtnching  nnd  drillincT 
machines  combined  to  prepiire  the  truB*i-bars  for  being  rivetted^ 
and  portable  forges  supplied  the  means  of  heating  the  rivets 
for  the  three  hundred  and  seventy-two  wrought-iron  trusses. 

Fio.  4S.— Uachixi  n>a  FAivnao  raa  Simh-Baxs. 


A,  Bos  Tor  kUm.    B,  TruiKfl  Hlrdvr.    C,  Fnunv  to  lupvorl  lh«  ciwrHaf, 

The  Glazing  Maehiue*  (Fig.  \h'), — It  was  of  great  importnnce 
that  ammgements  should  be  made  for  carrying  on  the  giaxiug  of 


A.  I'ruu^li  lur  huid'us  Tiatnt.     B,  Tfat  bra  tin.    C.  Spont  for  nraaU  pafnt. 

the  roofs  independently  of  weather.     To  effect  this  purpose  a 
travelling  «tage  wiia  devised  by  Mr.  Fox,  which  superseded  the 
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■eoMiitT  of  any  scaffolding  for  grlnzinst  a"^  by  meAns  of  seventy- 
six  of  these  machines  nearly  the  whole  of  the  work  has  been 
cxecuteil.  The  >itaffe  ii  about  8  feet  sqiiare,  and  it  rests  on  four 
•raall  wheels,  nhicli  travel  in  th«  '^Paxtmi  guttHnt."  It  thus 
nnbrscesone  bay  of  a  span  of  8  feet  of  the  roof,  with  one  TidgB 
and  two  sluptiift -iitleH;  earh  bay  in  width  requiring'  a  Keparnte 
Mage.  The  stage,  occupied  by  two  workmen,  is  covered  by  an 
awning  of  canva*,  stretched  over  hoops  to  protect  them  in  bad 
weather,  and  is  provided  with  two  boxes  to  contain  a  store  of 
irlott.  The  sash-bars  and  otlier  materials  are  piled  upon  the 
ataj^e  it*elf,  the  centre  of  the  platform  being  left  open,  for  the 
convenience  of  hnistinif  up  materials.  Whilst  working,  the  men 
sit  at  one  end  of  the  platform  (the  ridf^c  having  hci-n  previously 
»Uced  in  position  by  means  of  the  extra-strong  snsh-uars),  and 
nx  the  gloaa  in  front  of  them,  pushing  the  sta^^  backwards  as 
they  eomplete  each  pane.  On  coming  to  the  strong  sash-bars 
previously  fixed,  they  temporarily  remove  them,  to  allow  the 
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stage  to  pass:  in  this  manner  each  sta^e  travels  uolnterroptedly 
from  the  transept  to  the  east  and  west  ends  of  the  building. 
The  average  amount  uf  gluxing  hitherto  done  by  one  man  per 
day  has  been  fifty-eight  squares,  or  about  200  superficial  feet, 
and  the  lari^est  amount  dune  by  any  one  man  in  a  working  day 
has  been  one  hundred  and  eight  squnres,  or  about  370  superficial 
feet.  The  lariat  amount  of  work  ilnne  in  one  week  was  by 
eighty  men,  wnose  time  amounted  to  3*i9  davs,  and  who  put  in 
I«,3!f2  fi(|u«reH,  containing  tt2..w4  superficial  feet.  The  machine 
for  glazing  the  tiaasept  roof  was  aUo  designed  by  Mr.  Fox.  It 
consists  of  n  kind  of  long  wooden  box,  with  wheels  running 
againiit  the  aemicircular  ridge.  In  each  of  these  boxes  eight 
guiziers  c-an  stand  at  their  work.  The  machine  is  lowered  and 
rained  by  means  of  ropes  attached  tu  the  purlins  at  the  summit 
of  the  roof.  A  platform,  with  wheels  also  travelling  upon  the 
ridges,  baa  been  contrived  for  the  performance  of  any  repairs 
that  may  be  necessary  after  the  flat  roofing  is  completed. 

The  Painting  MarMne  (Fig.  46). — An  ingenious  machine  has 
been  adopted  for  painting  the  sash-bars,  A  trough  being  HUed 
with  liquid  colour,  the  saHh-bara  are  dipped  into  it,  and  when 
taken  out  are  passed  through  a  series  of  brushes  set  at  Kuch 
angles  to  each  other  as  to  entirely  remove  the  supertluuua  paint, 
and  to  leave  the  aaah-bar  as  neatiy  finished  as  it  cuuld  have  been 
by  band. 
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PlO.  ^r.—IiKtlofi  tbruufh   Ibc  Tnn«f(il,  ahoirliiit  tbc  •rratirenMmU  for  Ucilatlaf 
Ibr  aanlelnuUf  Hlb*.    TLc  dotlMl  Uom  liMllctlo  Ui<  vi/laiu  pMdUuiia  uf  Ui«  IUb« 


Fia.  4&— Pluo/Cnlrv  oT  TyuMat,ftlKnr.  Fi0.4l».— End  Vinr  ttf  «  Pair 
Ing  Ui«PoilUM  of  tbfl  Crabs  Iter  Holttinf  of  HflM.  tnm»A  tofviltrr, 
ibr  Rib*.  prFVtoas  %o  twIaB  Hirlilrd. 


Mode  0/  Raising  the  Tranwpt  Ribs  (Figs.  47,  i8,  Sc  i9).— 
Th«  operation  about  wliich  most  anxiety  had  been  felt  was  the 
laUting  of  the  arched  ribs  of  the  transept.  These  ribs  were 
oonrtrurted  horizontally  on  the  ground,  and  when  completed 
with  all  their  bolts  two  of  them  were  reared  on  end,  and  main- 
tiiined  in  a  vertical  posltiim,  at  n  distance  of  24  feet  from  taic.h 
atber«  by  guy-rupes.  An  the  ribs  possessed  little  lateral  stiff- 
aess,  they  were  franiL-d  together  with  the  purlins,  intermediate 
email  ribs,  and  diagonal  tie-rods,  forming  a  complete  bay  of  the 
ruof,  54  feet  long.  Two  complete  nets  of  temporary  ties  were 
alao  introiluced,  to  provide  for  the  strains  incident  to  the  vnria- 
tion*  in  position  of  the  ribs  during  the  hoisting:  the  feet  of 
the  ribii  were  bolted  on  to  a  »tout  cill,  and  the  lower  purlins 
were  strutted  up  from  it.  The  whole  framework  was  then 
moved  on  rollers  to  the  centre  of  the  square  formed  by  the 
int«nactioo  of  the  transept  and  the  main  avenue,  whence  it 
*aa  hoisted:  all  the  rilis  were  landed  over  this  square,  and  were 
afttf^ards  moved  on  a  tramway  to  their  permanent  poHitiuns. 
This  tramway,  formed  of  half-balks,  was  constructed  over  the 
columns  on  each  side  of  the  transept,  at  a  height  of  about  4  feet 
above  the  lead  flat.  Tiie  hoixling  tackle  consisted  of  four  crahti, 
«uib  one  being  placed  on  the  side  of  the  transept  opposite  to 
tba  part  of  tlie  ribs  to  be  liAed  by  it,  oo  thnt  the  men  at  the 
crabs  might  watch  the  effect  of  their  exertions  with  greater 
convenience.  The  hoisting-nhears  were  placed  on  the  lead  flat, 
immediately  over  the  deep  truues  of  7V  feet  siwin;  each  set  con- 
•tsCed  of  three  stout  tioalfuld-polee,  lashed  together  at  the  top, 
bearing  on  planks  laid  across  the  flat,  and  secured  by  the  neces- 
sary guy-ropen.  The  hoisting  rope  passed  from  each  uf  the 
crabs,  across  the  transept  to  a  leading  block  attached  to  the 
foot  of  the  column  in  the  opposite  angle  of  the  square;  it  then 


passed  up  to  a  treble  block  attached  to  the  slicars,  and  from 
thence  down  to  a  double  block,  secured  by  chains,  to  the  bottom 
part  of  the  ribs.  The  extreme  width  of  the  framework  to  be 
hoisted  was  74  feet,  and  the  clear  width  apart  of  the  lruMe«, 
above  which  it  had  to  be  hoisted,  was  only  71  ft.  4  in.;  it  was 
therefore  necessary  to  raise  one  side  to  a  height  of  3&  feet, 
before  lifting  the  other,  ho  as  to  diminish  the  horiinntal  width. 
The  diameter  of  the  semicircle  being  maintained  at  this  angle, 
the  whole  was  then  hoisted,  until  the  highest  end  could  clear 
the  tramway.  The  foot  of  the  ribs  was  then  passed  over  the 
tramway,  high  enough  to  allow  the  other  side  of  the  rih-t  to 
clear  the  truss,  after  which  the  whole  was  hoisted  to  the  full 
height,  and  rested  on  rollers  and  hard  wood,  placed  between  the 
cills  attached  tu  the  framework  and  the  tramway,  by  menn^  of 
which  it  wiw  moved  to  it*  permanent  position.  There  it  was 
again  raised  by  another  set  oi  shears,  while  the  cill  and  tram- 
way were  removed,  and  the  riba  were  then  lowered  into  th« 
sockets  prepareil  for  them,  which,  in  fact,  formed  n  continuation 
of  the  columns  above  the  level  of  the  lead  flat.  Each  succes- 
sivo  pair  of  ribs  wus  fixed  at  a  distance  of  24  feet,  or  one  bay 
from  the  preceding  one,  and  the  purlins,  &c.,  were  placed  in  this 
space  by  means  of  juiuted  luddent,  which  were  ailjusted  to  the 
form  of^  the  roof,  and  thus  all  scaffolding  was  avoided.  The 
first  pair  of  ribs  was  hoiuted  the  4th  of  December,  18J0,  and 
the  eighth  pair  on  the  Wth  of  the  same  month.  It  took  nbont 
one  hour  to  raise  each  pair,  from  the  gronnd  to  the  level  of  the 
lead  flat,  and  the  whole  was  completed  without  the  occurrence 
of  any  accident.  About  sixty  men  were  employed  in  the  hoist- 
ing, there  being  eleven  men  to  each  crab,  and  the  remainder 
engaged  on  the  lead  flats- 
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VAU:e  of  an  EXTENDED  KNOWLEDGE  OF  MINE- 
RALOGY AND  THE  IMIOCESSES  OK  MINING. 
By  WAHKiyoTON  W.  Smvth,  M.A.,  F.G.S. 

[I/ttroductory  Lecture  to  the  Count  of  Minemlogy  aiui  Mining^ 
at  the  Muieum  q/*  Practicai  Geoloffy.] 

Ak  BXTCMIED  KKOWUEDOK  op  MmeKAIrfWT  AND  THE  PBOOESSES 
OP  MINl.ve  AEK  EMKNTIAL  TO  TUUSK  IKTERBSTISD  OB  ENQAOED  IN 
MIKINO. 

In  the  coTnmenceinent  of  an  inqairy  into  the  infinite  variet}' 
of  objects  surrounding  us  in  the  natural  world,  presented^  it 
would  appear,  for  the  purpose  of  inducing  the  motit  attractive 
and  holy  oxcrci9e  of  our  observinfr  and  reasoning  powers,  it  in 
ubviouft  that  three  principal  osscrablages  arc  tn  he  discrimi- 
nated. Theite  divisiuns  are  the  animal  and  vcgetuhle  kingdoms, 
characterised  by  organic  Htructure.  and  the  wondrous  pheno- 
mena of  life;  and  the  inorganic  or  mineral  kingdom,  comprising 
that  far  greater  proportion  of  the  materialH  nf  the  planet  in 
which  no  tracer  of  orgnnic  structure  are  obserrable.  This  last 
assemblage  of  objects  ban  been  generally  understood  to  form 
the  province  of  mineralogy,  which  thus  in  i\n  raoal  extended 
sense  would  include  all  t1it>  ai-riform  and  gaseous  bodieit  occur- 
ring in  nature,  and  could  hardly  venture  to  exclude  the  multi- 
fariuuti  subHtancen  produced  under  similar  chemical  lave  by  the 
agency  of  man. 

But  since,  amid  the  daily  increasing  accumulation  of  new  and 
unexpected  combination^  the  domain  of  the  inorganic  kingdom 
appears  unlimited,  and  many  of  its  phenomena  must  be  investi- 
gated by  special  dcpartmentd  of  science,  it  becomes  neiwjuiary 
to  draw  a  boundary  line  around  that  portiim  of  it  which  is  to  be 
embraced  in  modern  niiiieralugy ;  and  where  we  can  find  no 
logical  distinction  hetueen  the  actual  products  of  simiLiir  bodies 
and  similar  laws,  as  seen  in  nature  or  tn  art,  we  mu^t,  for  the 
*ake  of  convenience  and  utility,  rest  our  criterion  of  separation 
upon  the  dilTcrent  condition)*  of  their  origin. 

Under  this  point  of  view  mineralogy  has  for  its  object  the 
cunKideralion  of  the  natunti  inorj:p>nic  materials  of  our  glube, 
Huiil  and  solid;  the  physical  phenuniena  which  they  present, 
their  chemical  coiistitution,  their  modes  of  occurrence,  the 
mcthodB  by  which  they  are  distinguishable  from  each  other, 
their  classification,  and  the  uses  to  which  they  may  be  made 
subservient. 

Now  it  iB  evident  that,  as  the  characters  uf  minerals  are 
dependent  partly  on  their  form,  partly  on  their  chemical,  and 
partly  on  their  physical  properties,  mineralogy  must  be  based 
upon  geometry,  chemistry,  and  natural  phili>sop)iy;  and  the 
hiatory  of  the  science  affords  the  best  proof  that  no  branch  of 
knowledge  can  rise  towards  perfection  till  the  cxtnterniinous 
sciences  have^  after  due  cultivation,  been  brought  forward  to 
aid  in  its  development. 

It  may  at  first  sight  appear  trivial  and  unnecessary  to  insist 
on  the  definition  and  objects  of  mineralogy;  but,  in  addition  to 
the  importance  of  a  cicur  understanding  of  the  purport  of  any 
branch  of  education,  there  are  in  the  prceent  case  special  rea- 
sons for  adopting  xuch  a  course.  This  science  has  in  Britain,  for 
many  years  past,  been  cultivated  by  so  small  a  number  of  inves- 
tigators, that  by  the  puhJic  at  large  it  has  been  almost  lout  aight 
of,  and  is  not  unfrequenijy  confounded  with  chemistry,  geology, 
or  metallurgy.  Nay,  there  are  not  wanting  among  scientific 
men  thoflc  who  assert,  that  as  a  mere  department  of  chemistry 
it  can  hold  no  independent  place,  nor  offer  a  foundation  for  a 
special  course  of  study.  The  above  definition,  however,  may 
aid  in  fixing  its  true  position,  and  will  show,  that  whilst  we  con- 
tend with  Hucb  opinions  on  tlie  one  hand,  we  would  oppose  on 
the  other  the  vain  struggles  of  those  who  have  endeavoured  to 
disconnect  the  science  from  that  chemical  aid  which  has  ho 
much  advanced  its  progrcKH  and  heightened  its  interest. 

The  prime  and  grand  interest  attached  to  our  sttidiea  of  the 
products  of  the  earth  is  to  be  found  in  the  fact  that  the  mineral 
properties  of  different  lands,  in  conjunction  with  their  geogra- 
phical features,  have  determined  the  distribution,  the  physical 
and  social  character,  and  the  well-being  of  the  various  races  of 
man.  Whether  we  examine  the  vpstiges  left  by  the  peoples  of 
gray  antiquity,  or  t^tudy  the  modificationtj  produced  in  branches 
of  the  same  race  located  in  regiouK  of  different  aspect,  or  inr|uire 
into  the  origin  uf  the  chief  seats  of  modern  civili^ition,  we  shall 
be  assuied  that  most  of  theae  phenomena  are  dependent  imme- 
diately, or  through  the  medium  of  vegetation,  ou  mineral  pro- 


duce, and  the  particular  conditiuns  under  which  it  can  bft  mads 
available  to  human  convenience. 

In  the  remains  of  ancient  Egypt  we  learn  bow  ft  stupendous 
architecture  ariMe  by  the  aid  of  the  m) ft  yet  masflive  aandstonea 
piled  by  nature  on  the  banks  of  the  Nile,  and  how  monolith 
statues  and  obelisks  were  suggested  by  the  pre>«cncu  of  a  syenite 
rnpablc  of  taking  a  hi|;h  polii^h,  and  admitting  of  the  sharpett 
intaglio  tooling.  In  Attica  the  marble  of  Pentelicus  and  the 
silver  of  Liuirion  combined  to  develope  that  high  state  of  art 
which,  exemplified  in  the  Parthenon  and  the  sculpture*  of 
Phidias,  has  never  since  been  equalled;  whilst  the  abrupt  Lime- 
stone  ravines  of  Lycia  and  Arabia  Petrmagave  rise  to  a  descrip> 
tion  of  architecture  peculiar  to  itself. 

Aa  examples  of  the  second  point,  call  to  mind  the  different 
occupation  and  character  of  the  dwelleri-  in  the  Spanish  penin- 
sula,— the  active  mining  and  mercantile  population  of  GallicJa, 
Asturia,  and  the  l)Hsi)ues  on  one  hand,  the  indolent  Casttliaa 
and  Portuguene  on  the  other.*  Or  compare  the  torpid  millions 
of  the  Slavic  race  in  the  plains  of  Russia  with  their  industrioui 
relatives  and  co-religionists  in  Servia  and  Hulgaria.t 

Lastly,  in  furtherance  <if  the  third  inquiry,  we  need  only  to 
examine  the  beautiful  population  map  of  the  British  Islands  by 
Fetermann,  whirh  shows  at  a  glance  that  besides  the  conditions 
requisite  for  the  pnrpof^s  of  shipping,  it  is  coal  and  iron  and 
lead  and  copper  that  mainly  influence  the  increase  of  our  towns. 
Nor  can  we  omit  to  refer  to  the  amazing  process  by  wliich  the 
discovery  of  gold  is  at  this  day  pouring  a  new  tide  of  population 
over  parts  of  Siberia,  to  Western  America,  and  to  the  Aoti- 
podes.J 

Such  general  views  are,  however,  somewhat  foreign  to  my 
purpose,  for  the  main  question  which  lies  before  me  is  the  im- 
portance of  minernlogical  knowledge  to  t\ni»e  engaged  in  tecfa- 
nicul  avocution.x.  Enormous  as  is  the  interest  at  stake  in  coo- 
oection  with  this  science,  it  is  obvious  that  a  more  or  less 
profound  acqininlance  with  its  facts  must  be  prtnluctive  uf 
considerable  differences  jn  the  progressive  development  of  the 
national  wealth.  It  is  surely  patent  to  all  that  the  miner  ought  | 
to  be  thoroughly  acquainted  with  the  nature  cf  those  substances 
which  it  is  his  daily  task  to  seek  in  the  recesses  of  the  earth,  as 
well  as  with  those  which  exert  a  favourable  or  a  pernicious 
influence  either  on  the  abundanre  ur  quality  of  the  objects  of 
his  search.  No  less  should  he  be  prepared  to  recognise  those 
which,  although  unusual  in  the  spot  where  he  has  commenced 
his  career,  may  be  thrown  in  bis  way  either  in  another  part  of 
the  name  vein,  or  in  neighbouring  veins  of  the  same  diittrici,  or 
even  in  other  lands,  to  which,  by  the  varying  demands  for 
mining  skill,  he  may  so  probably  at  some  time  be  transplanted. 

SiippuMing  even  thnt  our  miner  had  perfected  himself  in  a 
science  requiring  far  more  close  application  to  books  and  in- 
door study;  supposing  that  he  were  an  expert  chemist,  I  venture 
to  assert,  that  although  in  many  cases  highly  serviceable  to  him, 
this  rare  acquisition  would  not  make  amends  for  au  ignorance 
of  mineralogy.  Were  he,  each  time  that  he  required  to  koow 
the  nature  of  a  substance,  obliged  to  enter  upon  its  chemical 
analysis,  his  days  and  years  would  be  passed  in  endless  labouni 
of^en  repeated  and  sometimPK  fruitless.  If  we  concede  that  after  i 
twice  or  thrice  analysing  the  same  ore,  for  example,  he  were  to  ' 
recognise  it  the  fourth  time  by  some  less  laborious  test,  weaUow, 
in  other  words,  that  he  has  acquired  a  mineralogiciil  knowledge 
of  that  single  Rubstance:  and  thus  we  arrive  at  the  conclusion, 
that  the  methods  of  mineralogy  are  those  which  a  man  must 
employ,  if,  in  relation  to  the  natural  inorganic  bodies,  ho  desire 
to  reap  the  advantages  offered  him  by  previous  investigations. 

There  exists,  it  is  true,  in  practice  a  .suurce  of  dilliculty  which 
has  probably  gtine  far  to  prevent  the  spread  of  our  science. 
Whilst  many  of  the  more  abundant  and  valuable  pn>duction8  of 
the  mineral  kingdom  are  met  with  in  such  a  state  of  impurity 
from  meclmnicu  Rggregatiuin  and  admixtures,  that  the  particu- 
lar minerals  of  which  they  are  composed  are  not  separable  by 
rihyeical  means,  others  occur  only  in  an  amorphous  or  irregtt* 
urly  shaped  condition.  Now  scientific  mineralogy  bases  its 
descriptions  on  the  mo-tt  perfect  individuals,  or  crystalu,  of  each 
species,  bodies  which  are  comparatively  rare;  aad  treats  with 
but  little  re^tpect  those  which  are  never  crystallised,  and  of 
which  the  diiitinguishing  characters  are  less  definite.     It  stands 

•  U  P\»i,  Add.  <1»  Mium,  ltU4. 
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t«  reason  that  in  an  institution  of  h  practical  tendency  the 
aUnetaees  of  such  ru1e«  must  be  relaxed,  and  that  greater  «  ei^ht 
miut  be  attached  to  those  siib^tanrcs,  chenticnily  impure  though 
they  may  be,  which  are  abundantly  ytehlvd  by  our  mines  and 
qaarrie«,  and  yet  ttcarcely  constitute  true  niineralogical  tipecies. 

U  e  flhall  thus,  for  example,  study  the  characters  uf  the  pure 
carbonate  of  iron  in  the  crysftnls  occasionally  tininff  the  cavities 
of  our  hxteti,  ia  the  mnaiteK  whtRh  exert  hd  puwprful  un  influence 
on  the  industry  of  Nassau  and  the  Aii>itriaa  Alpa,  and  again  in 
t}io»e  indelinite  tnixttires  which  as  nodules  and  continuous  beds 
have,  from  their  geological  pottition  and  abundance,  contributed 
ioa  high  degree  to  raiNe  tlreat  Uritain  ti>  her  pre»ent  pinnacle 
of  maoufacturing  power. 

But  the  c-auiie  of  such  n  preference  in  mineralogical  works  is 
at  ouce  eviileut,  on  cumpHriKon  of  the  objects  described  with 
those  of  the  other  clnssificaiury  sciencea. 

In  the  animal  and  vegetable  kingdoms  the  niituraHst  traces, 
in  stircessive  groups  of  animaU  and  phnts.  a  desirendirig  *ca\e  of 
lower  and  lower  organisation,  till  at  last,  in  the  most  tudimen- 
tary  form*  of  life,  individuality  Is  lost  in  an  assemblage;  yet 
down  to  this  point  each  species  presents  none  hut  forms  com- 
plete in  themselves,  and  almost  unvarying.  In  the  mineral 
Kingdom,  on  the  other  hand,  we  arc  obliged  to  seek  out  for 
description  the  mo*it  perfect  Mpecimen,  hec-autieit  is  not  a  succes- 
sion of  species,  but  the  same  spccii'ii  which  oflerit  a  never-ending 
direraity  of  abpect.  The  mineral  species  may  indeed  occur  in 
every  slate  «f  ilevelopment,  from  the  symmetric^il  crystal,  com- 
poeed  of  detinite  constituents,  passing  through  every  grade  uf 
IncomplcteneHS  of  form  or  admixture  with  foreign  substances, 
till  we  reach  the  lowest  step  of  the  scale,  where  the  individual 
b  so  merged  in  the  mass  thMt  form  is  destroyed,  and  the  other 
characteristics  are  no  longer  disccrnahjo  to  the  sense.  How 
striking  is  the  parallel  in  hiira.-in  wicieties,  where  the  develop- 
ment iif  mind  aud  resources  uniniHtakehbly  acuompuriies  such 
arrangements  as  lead  to  the  self-reliance  and  importance  of  the 
iodividuAl,  whilst  as  surely  the  crippled  freedom  of  action, 
onuaed  by  merging  individuality  in  the  crowd,  is  attended  by 
I  deterioration  and  destruction  of  all  healthful  prominences  of 

*  character! 
But  besides  the  miner,  there  are  hundreds  and  thousands 

mongitt  us  whose  purituits,  hearing  on  the  practical  purposes  of 
^•lEfe,  render  a  knowledge  of  minernlogy  an  element  of  success. 

*  The  geologist,  thi*  engineer,  and  the  architect  must  have  re- 
'  ctmrse  to  mineralogy  to  gain  actjuaintance  with   many  of  the 

nuterials  which  they  employ;  nor,  even  if  they  possessed  un- 
limited time  and  means  for  the  acquisition  of  chemical  analyses, 
could  they  afford  to  overlook  the  phytiical  properties  which  arc 
often  chierlv  iuctrumentiii  in  fitting  those  substances  to  their 
several  applir^tiuns.  The  agriculturist,  if  he  winh  to  modify 
and  improre  the  condition  of  his  soils,  must  become  familiar 
with  the  appearance  and  qualitiei  of  the  marls,  limestone,  gyp- 
sum, phosphorite,  and  other  minerals,  which  are  now  beginning 
to  exert  a  remarkable  iniluence  on  his  art.  The  antiquary, 
without  a  knowledge  of  the  stones  from  which  the  ancient 
inhabitants  of  the  earth  ttculptiired  their  idols,  reared  their  tetn- 
ple«,  or  faMhiuned  their  rude  implements,  and  of  the  ores  from 
which  they  produced  their  metiils  and  alloys,  can  draw  no  sound 
conclusions  as  to  the  comparative  civilisation  of  distant  epochs, 
nor  guard  him^lf  from  the  blunders  consequent  on  faulty 
observation  or  crude  description.  Who,  again,  that  is  not 
insensible  to  the  varied  beauties  of  the  brilliant  gem,  woultl 
Mhcettale  to  prefer  to  dptermine  itM  lutlurc  hy  the  methods  of 
[JBinenUory  instead  of  intrusting  it  to  the  chemist,  who,  with 
truthless  nand  and  devouring  ucidtt,  niuut  destroy  its  suhstauce 
ere  he  can  pronounce  upon  its  character? 

Other  and  numerous  mineral  productions  there  are  for  a 
decision  un  whose  value  we  are  dependent  on  the  aid  of  analysis. 
Among  the  irregularly  mingled  bodies  to  whictt  I  have  before 
alluded  are  many  wbich,  like  the  iron  ores  lately  discovered  in 
the  oolitic  formation,  can  only  be  determined  as  to  their  impor- 
tance by  accurate  as.-iay.  Few  anmng  the  crowds  who  at  the 
late  Industrial  Exhibition  swept  by  the  series  of  iron  ores 
brought  together  from  all  parts  of  Britain  by  Mr.  Blackwetl, 
could  have  prophesied  that  the  cuUectiun  of  half-a-dozen  of 
those  Minibre  stones  would  give  rise  within  a  few  months  to  an 
active  indu«try,  nhich  bid^  fair  to  develope  u  new  -phanv  in  the 
gigantic  phenomenon  of  the  British  iron  tnide.  An  example, 
this,  of  the  mutual  dependence  and  assistance  of  three  sister 
sciences,  where  geological  reaauuing  bad  to  point  out  the  tract 
;iA  which  a  given  formation   was  to  be  found,  minerulugicai 


observation  to  discover  the  actual  deposit,  and  chemical  analysis 
to  determine  the  value  of  the  ore. 

The  mining  districts  of  Great  Britain  are  so  utterly  destitute 
of  the  means  of  mineralogical  education,  whether  in  schools  or 
suitable  collections^  that  it  need  be  no  source  of  wonder  to  And 
the  moRt  intelligent  miner  acuuainted  only  with  some  two  or 
three  of  the  Kubstances  which  in  the  routine  of  his  employment 
have  been  brought  prominently  before  him,  and  often  neglecting 
others  from  ignurauce  of  their  nature,  or  dangerously  con- 
founding things  which  are  totally  distinct  from  each  other.  It 
is  matter  nf  history  that  the  copper  ores  of  Cornwall  were 
recognised  as  useful  only  at  a  comparatively  late  date,  the  miners 
having  concentrated  alftheir  attention  upon  the  tin  with  which 
that  county  was  so  plentifully  supplied.  More  wonderful  does 
it  appear,  that  even  at  the  commencement  nf  the  last  century, 
when  the  yellow  ore  or  pjTites  had  been  htng  appreciated,  the 
far  more  valuable  rednithite,  or  sulphide  of  copper,  was  thrown 
as  worthless  rubbish  over  the  clilfH  of  St.  Just  into  the  Atlantic; 
and  Pryce  informs  us,  that  "'many  thousand  pounds  worth  of 
the  rich  black  ore,  or  oxide  of  copper,  was  washed  into  the 
rivers  and  discharged  into  the  Nurth  Sea  from  the  old  Fool 
mine."* 

These  might  be  considered  as  the  errors  of  a  past  age,  but  we 
may  recollect  that  they  occurred  at  a  time  when  the  value  of 
the  same  substances  was  understood  in  other  countries;  and  by 
mere  accidental  rencontres  siroilar  cases  are  still  not  unfre- 
queiitly  brought  to  our  notice. 

louring  a  vifit,  three  or  four  years  since,  to  a  mine  which  was 
supported  chiefly  by  raising  blende,  the  sulphide  of  Kinc,  my 
attention  was  attracted  by  a  lump  of  white  mineral  lying  on  the 
window-cill  of  the  office,  a  single  glance  at  which  was  sufficient 
fur  recognition;  and  I  put  to  the  agent  a  fetv  questions  regard- 
ing its  nature  and  orrurrence.  lie  replied  that  it  was  nothing 
but  "spar,"  and  that  in  working  a  particular  part  of  the  lode 
they  had  met  with  many  tons  of  it,  which,  however,  had  been 
all,  except  thi«  accidentally  preserved  specimen,  irretrieveaWy 
mixed  with  the  rubbish  heaps.  The  surprise  of  my  informant 
was  not  small,  when  be  learned  that  the  so-called  "spar,"  con* 
founded  by  him  with  quartSE,  w&s  calamine,  an  ore  containing 
in  its  pure  state  above  60  per  cent,  of  oxide  of  zinc.  Nut  t« 
leave  the  same  metnl  and  its  ores,  which  put  on  a  great  variety 
of  characters,  I  have  known  zinc  blende  taken  for  lead  ore,  and 
honoured  witli  the  erection  of  a  smelting  furnace,  when,  to  the 
cliagrio  of  the  manager,  the  volatile  metal  flew  away  up  the 
chimney,  leaving  only  disappointment  and  lo$s  behind.  Again, 
from  a  faint  rest!inhlunce  which  some  of  the  vjirieties  hear  to 
certain  iron  ores,  a  resembluncc  which  would  at  once  disappear 
before  accurate  observation,  n  contiideiable  quantity  was  bought, 
not  long  wince,  by  one  uf  the  gre.-itest  inni-manters  in  this  country. 
It  was  carried  to  the  furnaces,  duty  mingled  with  fuel  and  flux, 
and  after  a  strenuous  effort  had  been  made  to  get  it  to  yield 
iron,  it  all,  as  the  proprietor  naively  remarked,  *^wcnc  off  in 
snmke." 

Blunders  of  this  kind  are  more  excusable  when  made  in  regnrd 
to  some  of  the  mineralu  of  comparatively  rare  occurrence.  An 
active  agent  of  my  acquaintance,  a  man  of  high  character,  was 
retiuested  by  a  couple  of  his  friends,  who  gave  themselves  credit 
for  uncommon  sagacity,  to  j<;)n  them  in  forming  a  company  to 
work  a  deposit  of  an  unusual  ore  whidi  they  liud  lately  found. 
Already  they  had  referred  it,  for  corroboration  of  their  opinion, 
to  u  person  at  Birmingham  styling  hin^elf  a  minenil  chemist, 
whose  report  set  forti>  that  the  specimen  tihowii  him  was,  as  the 
others  had  su>;pected,  an  ore  ol  molybdenum,  and  that  it  was 
worth  8/.  per  tun.  'I'his  was  sutficieiit  to  induce  the  agent  tu 
join  the  discoverers  In  a  journey  to  the  jdace  in  question,  and  at 
the  head  of  a  remote  valley,  embosomed  among  the  ruggid  hills 
of  Cumbria,  he  was  gratified  with  the  view  of  such  a  ma-ts  of  the 
same  sutistance  that  it  was  evident  that  thousands  of  tons  might 
be  quarried  at  a  mere  nominal  price.  Specimens  were  broken, 
the  party  returned  to  consider  the  prclimin<iries  of  their  adven* 
ture,  and  it  was  agreed  that  the  mineral  corresponded  pretty 
nearly  with  the  description  ui  siilphuret  of  molybdeuum  in  some 
book,  which  was  at  hand.  Still,  the  more  cautious  manager 
feared  that  the  prospect  was  too  bright  to  be  real,  aud  without 
consulting  the  utherni,  expended  n  fee  in  sending  for  a  good 
ariiilysis  to  a  si.'-ieatitic  chemist  in  London.  The  result  was, 
that  the  suhiitiiiice  in  question  proved  tu  be  a  shining,  black, 
slate-clay,  not  applicable  tu  any  use,  except  perhaps  to  make 
bricks. 


•  Fricv,  UUwnivgla  Conwtiltaalt,  .177b. 
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Within  a  gumhot  of  the  place  when  the  ibove-mentioned 
af^ent  relnted  this  anccdutc,  the  appearance  of  some  rather 
ferrupooua  Klate  rock  nttracted  tho  nttentinn  of  a  party  of  cre- 
dulous epeculntors,  who  believing  they  had  discovered  a  rich  iron 
ore,  actuilly  built  a  blast-furnace,  erected  the  necessary  ma- 
chinery, and  continued  for  wme  time  to  carry  out  their  vain 
attempt,  deluded  by  the  fraudulent  practices  of  the  w«irknaen. 
An  mi^ht,  however,  have  been  predicted,  the  undertaking  soon 
ended  in  ubandnnment  and  ruin. 

In  other  mining  districts  I  Iirvo  knou-n  persona,  who  although 
puBaeraed  of  oreat  general  intelligence,  have  collected  blue 
fltooes  (generally  ores  o(  copper)  for  cobalt,  ignorant  of  the  fact 
that  none  of  the  natural  combinations  of  tUa  valuable  metal 
poasess  a  blue  colour. 

The  Kttlphate  of  baryta  has  for  a  few  years  paiit  home  a  cer- 
tain value  for  manufacturing  purpo«eH;  and  an  ini^tance  waa 
brought  to  my  notice,  where  a  ship-load  of  what  waa  supposed 
to  be  this  miniTal  wan  nhtainod  by  Kurreptilious  means,  ana  «ent 
^m  a  distant  part  of  the  country  to  London.  But  the  hiter 
waa  bit,  for  his  observation  iras  faulty,  and  hia  cargo,  proving  to 
be  calcareous  spar,  was  wurthlei>s.  It  would  tire  out  your 
patience  to  enumerate  the  cases  in  which  mica  or  iron  pyrites 
have  been  mistaken  for  gold.  From  the  anxious  country  gentle- 
man in  our  own  land,  to  the  disappointed  Californian  gold 
seeker,  and  to  the  solemn  Turkish  Bey  mysteriously  unwrap- 
ping from  many  a  folded  rug  the  specimen  of  his  expected 
wealth,  such  victims  of  mineralogical  ignorance  are  frequently 
presented  to  those  whoiie  pursuits  bring  them  into  a  position  for 
advising  on  similar  points. 

Hut  there  is  another  and  a  wider  6eld  far  more  important 
than  the  correction  of  isolated  miHtakes,  tn  which  mineralogical 
research  has  yet  to  be  largely  employed,  and  in  which  the  con- 
nection of  this  subject  with  mining  is  no  less  grave  than  inti- 
mate. The  principles  by  which  the  accumulation  of  ore  in  Imies 
or  metalliferous  veins  has  been  regulated  are  to  this  day  so 
enveloped  in  myster}-,  that  the  prosecution  of  mining  enter- 
prices  IS  almost  as  much  a  matter  of  chance  as  it  was  with  our 
forefathers  three  centuries  ago.  Nor  can  we  wonder  that  this 
should  be  the  case,  when  we  regard  the  peculiar  difficulties  by 
which  the  subject  is  beset.  Not  only  is  the  progress  q(  the 
operations  so  mIuw  that  the  observation  of  one  set  of  phenomena 
may  extend  over  many  years,  but  the  examination  of  some 
points,  unless  made  at  tho  time  of  first  opening,  is  precluded  by 
the  disGoIouratlonsof  water  and  powder  smoke,  or  by  the  means 
adopted  to  secure  the  works.  Then,  according  to  the  conditions 
unilur  which  the  lude  is  nhiceil,  a  combination  of  problems, 
geological,  physical,  and  chemical,  are  presented  for  Kohitinn, 
and  the  thoughtful  mining  agent,  left  to  consider  them  only  by 
tlio  light  of  a  partial  experience  and  natural  shrewdness,  is 
commonly  led  to  see  them  through  a  peculiar  medium,  and  to 
fall  into  the  numerous  errors  resulting  from  unsound  prenuses. 
Copious  stores  of  knowledge  have,  it  is  true,  been  actiuired  by 
many  of  the  captains  and  tributers  in  Cornwall  and  elsewhere; 
but  besides  the  difficulty,  according  to  the  various  views  of  indi- 
viduals, in  Collating  them,  they  have  genernlly,  from  want  of 
early  educational  opportunity,  been  accumulated  upon  an  unsafe 
basis;  finally,  the  experiences  perish  with  the  men,  leaving 
wciety  no  richer  for  their  acquisition. 

Nowhere  is  there  more  room  than  in  the  study  of  this  subject 
for  accurate  mineralogical  observation, — nowhere  is  the  prize 
offered  more  inviting;  for  the  resolution  of  some  of  these  <iues- 
tiuns  must  tend  to  acquaint  us  with  the  probability  of  finding 
remunerative  orca  in  certain  directions,  cither  in  depth  or  on 
the  course  of  the  ludes^  and  must,  therefore,  be  instrumental  in 
discovering  untold  sources  of  wealth.  Nor  need  we  despair, 
when  we  remember  the  confused  state  of  all  the  natural  sciences 
a  little  more  than  a  hundred  years  since,  that  at  some  future 
day  a  more  systematic  cultivation,  by  rigorous  induction, 
founded  on  close  observation,  will  clear  away  the  weeds,  and 
cover  with  plenteous  crops  this  hitherto  barren  field. 

We  are  thus  naturally  led,  by  the  contemplation  of  the 
ubjects  to  be  sought  fur,  to  tiie  second  part  of  our  Kubject — the 
Art  of  Mining:  and  here  it  will  be  necessary  to  dwell  at  greater 
length  on  the  character  of  the  studies  which  it  is  desired  to 
embrace,  inasmuch  as  no  course  of  instruction  in  them  has  yet 
been  attempted  in  this  country;  and,  strange  to  say,  not  a 
single  book  exists  in  the  English  language  in  which  they  are 
compri-hcnsively  treated.  Amiiiig  the  (lermans  many  excellent 
works  on  mining  have  appeared  from  time  to  time  during  the 
laat  three  centuries;  ana  even  in   France,  a  country  compara- 


tively so  poor  in  mineral  prodactiona,  treatisea  have  been  pnh- 
tished.  in  which  many  of  the  divisions  of  the  subject  have  been 
skilfully  discussed,  whilst  the  periodical  literature  of  both  thoaa 
nations  is  rich  in  detailed  descriptions  of  the  natural  phenomena 
and  tho  M'orking  processes  of  mines  in  all  part»  of  Europe. 
Nor  are  we  unindebted  to  the  Uussiana,  whose  well-educated 
officers  of  mining  engineers,  sent  at  the  public  expense  to  inves- 
tigate various  minenU  regions  of  the  continent,  have  carried 
back  with  them  a  truamire  of  valuable  information,  which  haa 
been  in  a  great  degree  instrumental  in  advancing,  to  a  high 
grade  of  perfection,  the  mining  and  metallurgical  operation  of 
tho  Ural  and  of  Siberia.  In  Britain,  however,  wo  have  little 
else  than  two  or  three  treatises  on  the  working  of  coal,  and 
a  few  isolated  papers  on  other  parts  of  the  sultject;  and  bence 
it  will  be  needful,  in  a  Herii-s  uf  Lc^^tures,  to  dei>end  in  great 
part  on  personal  experience,  and  to  indicate,  in  exce)itional 
cases,  the  sources  whence  a  knowledge  of  details  may  be  ob- 
tained. 

But  it  would  be  an  injustice  to  the  many  thinking  and  eDter> 
prising  spirits  among  our  British  miners  not  to  exprees  our 
admiration  for  the  skill  and  ingenuitv  which  they  have  brought 
to  boar  on  particular  portions  of  tbeir  art.  Surrounded  by 
difficulties  and  dangers,  they  have  won  enduring  triumphs;  and 
in  some  of  their  applications  have,  by  the  force  of  pcnteveriug 
industry,  advitnced  their  experience  with  such  rapid  steps,  that 
science  has  been  glad  to  follow  in  their  wake,  and  reap  new 
facts  to  aid  her  further  progress. 

The  first  great  feature  which  strikes  the  attention  in  ap- 
proaching this  subject  is  the  enormous  value  of  the  mineral  pro- 
ductions of  Great  Britain,  amounting  to  the  sum  of  21,000,000^. 
annually  in  the  rough  state.  Ho  bountifully,  indeed,  hsm  our 
country  been  enriched  by  Providence  with  these  sources  of 
wealth,  and  in  a  degree  so  much  higher  than  any  other  region 
in  Kurope,  that  it  need  excite  no  surprisic  if  thi>se  natural  gifbi 
which  even  aroused  the  industry  of  the  early  Britons,  and 
excited  the  cupidity  of  their  Roman  conquerors,  yield  at  the 
pres«nt  day  an  amount  of  riches  far  greater  than  those  pro- 
duced by  any  otlier  nation.  Let  us,  then,  consider  the  great 
population  supported  directly  by  the  extraction  of  these  mine- 
rals, and  indirectly  by  their  application  to  the  arts, — the  main- 
tenance of  hundreds  of  thousands  of  men  by  these  not  inex- 
haustible stores, —  and  the  entire  dependence  of  our  whol« 
manufacturing  and  commercial  system  on  the  supply  of  fosiU 
fuel;  and  we  cannot  fail  to  arrive  at  the  conviction,  that  ia 
exercising  the  stewardship  of  such  gifts  of  heaven,  the  nation 
has  a  high  and  responsible  duty  to  perform,  that  waste  and 
improvidence  are  a  niilional  sin,  and  tkat  it  behnve-)  all  who  are 
in  any  way  connected  with  the  working  of  our  mines  to  lend 
their  best  endeavours  to  the  perfecting  of  the  most  economical 
and  efficacious  means  of  rendering  all  the  products  of  u'ur  niijiea 
avaiiable  to  the  uses  of  mankind. 

It  is  not  pretended  that  by  any  plan  of  education  it  is  pos- 
sible to  make  a  miner,  or  in  other  words,  tn  prepare  a  man  for 
taking  charge  of  a  mine  as  soon  as  he  has  left  our  walls;  not 
more  reasonably  should  we  expect  that  a  lad  drilled  in  the 
classes  of  a  naval  college  were  at  once  metamorphosed  into  a 
sailor,  fitted  at  once  to  take  command  of  a  shin.  Yet  surely  no 
one  will  deny,  that  if  in  that  school  he  has  learnt  to  box  the 
compass,  to  knot  and  splice,  if  he  has  worked  out  problems  in 
navigation  on  sound  ntatheniatical  princijiles,  if  he  has  t>een 
taught  by  descriptions  how  to  handle  a  vessel  at  anchor  in 
a  tideway,  or  on  a  lee-shore,  he  will  be  infinitely  more  ready  to 
tflke  advantage  of  circumstances,  and  to  make  rapid  prugresa, 
than  if  he  had  been  sent  on  board  unknowing  of  these  things 
and  their  principles.  No  ^''royal  road"  to  learning,  no  legerde- 
main of  "cramming,"  can  make  amends  for  the  want  of  time 
and  pains  bestowed  on  the  acquisition  of  practice;  and  aa  with 
the  seaman  so  should  it  be  with  the  miner. 

By  description,  by  drawings,  and  by  models,  it  will  be  our 
endeavour  to  make  the  student  familiar  with  the  chief  phases  of 
tho  operations  practised  in  various  regions,  and  under  different 
conditions.  He  will  have,  each  year,  the  opportunity  of  closely 
inspecting  the  miiionil  features  and  particular  mining  pmceasea 
of  the  districts  under  examination  by  the  Geological  Survey; 
and,  when  furnished  with  this  preliminary  knowledge,  will,  I 
doubt  not,  psMi  to  his  sphere  of  probation  better  qunlified  to 
observe  and  to  compare;  whilst  the  practical  experienco  which 
he  must  afterwards  acquire  will  be  superadded  to  what  he  haa 
already  benefitted  from  the  labours  of  others. 

Before  we  proceed  to  examine  farther  into  the  general  quea- 


tioD  of  the  importADM  of  endeavouring  to  efiUblinh  in  Hritftin^ 
a  fTHt«m  of  technical  education  for  this  department,  let  us  cou- 
•ider  the  definition  and  principal  head«  of  the  mthject  before  us; 
and,  whilst  so  enfca^ed,  let  us  take  an  instance  frum  each  divi- 
non,  illustrative  of  the  gain  ti)  be  derived  from  an  extended 
aeouaintance  with  the  modes  of  treating  it. 

The  art  uf  mining  comprchendRall  the  {irocemes  whereby  the 
Dseful  minerals  are  ohtained  from  their  natural  localities 
beneath  the  nurface  of  the  earth,  and  the  subRe(|uent  operations 
bv  which  many  of  them  must  be  prepared  for  the  purposes  of 
toe  metallargist. 

In  the  ftnt  place,  among  these  proceeses  must  be  mentioned, 
the  search  for  localities  in  which  we  maj  reasonably  hope  to 
meet  with  the  minerals  occurring  either  in  beds  or  loded.  It  m 
obvious  that  a  combination  of  geological  and  minerali>gicnl 
knowledge  is  requisite  for  Muccewi,  Htid  that  a  mere  empirical 
Uct  obtained  in  a  giren  district  may  lead  to  fatal  niislakcH  iu 
another.  Amid  the  phenomena  of  the  lodes,  their  frequent 
heaves  and  diilocationw,  and  their  ditferent  appearance  when 
bounded  by  different  rocks,  call  for  clotie  attention ;  and  although 
frum  lark  o(  Kuflirient  and  well  recorded  observation,  the  prin- 
ciples upon  which  a  criterion  should  be  founded  are  far  from 
fixed,  we  often  find  that  a  superior  degree  of  general  experience 
has  been  rewarded  by  surress,  when  mere  unintelligent  working 
bad  been  completely  foiled. 

Among  the  methodw  of  proving  the  existence  of  useful  de- 
prndta,  none  has  yielded  greater  results,  or  is  more  capable  of 
extended  application  than  the  art  uf  iM^ri u^,  For  attcertaining 
the  poirition  of  coal-seams,  and  for  obtaining  a  liupplv  of  water, 
bore-hules  are  frequently  sunk  in  many  parts  of  tfio  country. 
But  we  have  yet,  by  a  comparii^on  of  the  practice  of  different 
countries,  and  the  aauption  of  u  more  ecommiical  mode  of  link- 
ing, where  need  be,  to  greater  depths,  to  increase  their  sphere 
of  utility.  At  Neusalzwerk,  near  Minden,  a  bore-hole  has  lately 
been  pierced  through  the  trias  formations,  to  the  depth  of 
^OOO  (eel,  for  brine  springs;  and  another,  at  Mon.lorf,  in  Lux- 
embourg, to  near  S40U  feet,  which,  though  unduoceiuful  in  dis- 
covering salt,  has  supplied  n  spring  of  above  ^1  cubic  feet  |>«r 
minute.  At  these  and  various  bore-bole^  of  less  depth  in  <ter- 
many  and  France,  a  variety  of  appamtus  has  been  employed, 
a  complete  htudy  in  itself,  much  of  which  has  been  serviceable 
in  greatly  reducing  the  time  and  cost  of  such  operations.  We 
may  instance  the  ingenious  instruments  of  M.  Degousee,  the 
'*free-falling"  cutter  of  Ilerr  Kind,  and  the  hollow  iron  rods  of 
Von  (Kynhausen,  as  a  few  of  those  which  are  well  worthy  of 
attention  for  the  good  service  rendered  in  the  execution  of 
great  works.  Again,  we  know  far  too  little  of  the  routine  of 
the  Chinese  well-borers,  who  have  succeeded,  according  to  the 
detailed  statements  uf  Father  Imbert,  in  attaining  the  extra- 
ordinary depth  of  30O0  feet,  by  their  simple  and  inexpensive 
apparatus  of  rope-boring,  an  example  which  has  been  bucces- 
fuily  imitated  in  the  chalk  districts  of  France. 

The  next  diviruon  of  importance  embraces  the  tools  used  in 
mining.  One  of  the  greatest  advantages  which  we  enjoy  over 
our  forefathers  is  the  use  of  gunpowder  in  rending  a  path 
through  the  harder  rocks,  which  they  with  enduring  and  patient 
labour  were  obliged  to  cut  away  with  hammer  and  wedge.  But 
the  implements  employed  in  various  districts  differ  not  only  in 
form  and  weight,  but  in  their  material  and  useful  effect.  Let 
me  only  allude  to  one  point:  in  scarcely  any  of  our  mines,  whe- 
ther in  the  north  or  south,  has  it  been  attempted  to  use  borers 
of  steel;  iron  is  almost  universally,  with  us  as  iu  most  parts  of 
the  continent,  the  material  of  which  the  shank  of  the  ourer  is 
cumposed.  Yet  in  Saxony,  for  many  yearn  past,  a>i  also  in 
Derhy&hire,  and  at  Ecton,  the  work  Las  been  udvantageouKly 
carried  on  with  borers  of  steel  alone.  Accurate  experiments 
made  and  recorded  at  Kschweiler,  and  at  ManMtield  in  I'rumian 
Saxony,  have  been  attended  with  favourable  results;  and  Sir. 
Rugem  uf  the  Abercarn  Collieries  has  succeeded  in  proving, 
vliuit  sinking  a  large  shaft  in  hard  rock,  the  value  of  steel 
tools,  a  set  of  samples  of  which  were  placed  in  the  (ircat  Kxhi- 
bition,  and  aftemard-i  )>reKented  to  thi-s  Museum.  Although  the 
suitable  tempering  of  cast-steel  is  attended  with  some  difHculty 
to  the  inexperienced,  the  following  reasons  for  its  preference  to 
ifae  ordinary  material  hnve  been  established — vix.,  the  great 
saving  in  wear  and  tear;  the  reduction  of  original  outlay,  since 
the  stock  of  steel  borers  may  be  smaller  than  that  of  iron  in  a 
lower  ratio  than  that  borne  by  the  price  of  iron  to  steel;  the 
diminution  of  smith's  costs  fur  sharpening,  and  of  time  lust  by 
boring  with  a  blunted  edge,  and  Uie  greater  vonveuieoce  of 


carriage  in  and  out  of  the  mine.  Farther,  the  superior  com- 
pactness of  the  materia]  transmits  the  force  of  a  blow  more 
efficaciously  to  the  required  point,  a  fact  corroborated  by  the 
observation  that  an  iron  borer  will  cut  less  ground  witii  the 
same  number  of  blows  when  new  than  after  being  fur  some  time 
in  use;  and  it  need  hardly  to  be  added,  that  in  the  questions  of 
time,  materioL,  and  co«t,  connected  with  the  breaking  of  ground, 
we  touch  on  some  of  the  most  important  elements  of  economy 
in  mining. 

I  will  not  detain  you  with  an  enumeration  of  the  points  to  be 
dwelt  upon  in  tlic  fiirm  of  the  excavations  by  whicn  we  enter 
into  the  earth,  whether  by  the  driving  of  levels  or  the  sinking 
of  shafts  under  different  circumstances;  nor,  from  among  the 
mf>des  of  aec'jring  them  by  timbering,  masonry,  or  ironwork, 
shall  I  do  more  than  bring  to  your  notice  one  ingenious  appli. 
cation  of  physical  science  to  tnosw  purpoHC*.  It  is  well-known 
that  the  sinking  of  a  shaft  through  loose  sand  or  watery  rock 
often  besets  with  great  and  sometimes  with  insurmountabU 
ol»4tacles  the  appruauh  to  the  useful  minerals  which  lie  in  firm 
ground  below.  On  the  banks  of  the  Loire  repeated  efforts  to 
reach  the  coal  measure*  through  a  thick  bed  of  alluvial  sand 
had  failed,  overcome  by  the  great  influx  of  water  and  louse 
material;  when  M.  Triger  bethought  him  that  the  simplest  mode 
of  vanquishing  the  difficulty  was  to  dam  back  the  water,  to 
employ  a  ctmstant  resisting  force  which  might  be  maintained 
at  small  expense,  in  place  of  a  moving  power  of  enormous  cost. 
It  was,  in  fact,  to  pump  into  the  iron  cylinder  which  formed  bis 
shaft  such  an  amount  uf  air  that  the  pressure  on  the  bottom 
from  within  should  be  equal  to  the  pressure  from  without;  and 
the  water  was  thuH  prevented  from  rising  above  a  given  height. 
Placing  a  cover  on  the  cylinder,  throogli  which  two  pipes  ore 
inserted,  one  conveying  the  comprc&scd-air  into  it,  the  other 
dipping  into  the  watery  stratum,  he  found  a  stream  of  water 
and  sand  poured  through  the  latter  whenever  it  was  unable  to 
escape  rapidly  enough  ebewhere.  Then,  in  order  that  the  men 
might  ejiter  upon  or  leave  their  working  place  without  disturb- 
ing the  equilibrium  of  the  forces,  he  applied  the  principle  of  the 
canal-lock,  fitting  an  upper  chamber  in  his  xhaU,  where,  when 
the  upper  door  was  closed  and  the  lower  one  opened,  all  was 
iille<l  with  the  compressed-air;  when  the  lower  one  was  closeil 
and  the  upper  opened,  the  air-lock  was  relieved  from  its  super- 
abundant air,  and  men  or  materials  might  be  introduced.  Pages 
would  be  filled  with  the  details  or  the  difficulties  met  and  over- 
come, and  of  the  successful  adoption  of  the  principle  in  the 
sinking  of  larger  and  deeper  shafts;  suffice  it  to  say,  that  M. 
Triger  succeeded,  surrounded  by  water,  in  joining  his  cylinder 
to  the  solid  rock  at  a  depth  of  ^2  feel  from  the  surface,  having 
proved  that  human  life  could  be  supported,  and  work  done,  for 
many  hours  together  under  a  pressure  of  3.^  atmospheres.  His 
procedure  is  marked  by  manifold  advantages,  and  admits  of 
various  applications;— witness  the  removal  of  rocks  in  the  bar- 
hour  of  Croi.sic,  on  dry  ground,  whatever  the  state  of  the  tide. 
Verily,  if  Canute  had  possessed  a  Triger  among  his  courtiers, 
he  might,  to  better  purpose,  have  defied  the  ri^ng  flood  to 
touch  his  royal  foot! 

We  shall  be  unable  here  to  glance  even  rapidly  over  the 
many  systems  devised  for  working  out  the  minerals  iittained  by 
the  foregoing  operations:  let  us  only  scan  an  i^ioUted  case. 
The  magnificent  seam  called  tlie  ''thick  coal"  of  Dudley  baa 
been  worked  tbrouuhout  the  entire  field  on  a  principle  which 
by  taking  the  whole  height,  30  feet,  at  one  time,  has  been 
attended  with  such  danger  ;is  to  cause  aimo.st  weekly  ttome 
frightful  and  fiiLul  accident,  and  to  exercise  morally  a  perni- 
cious influence  on  the  character  of  the  colliers;  whilst  it  has 
necessitated  the  leaving  of  so  large  a  proportion  in  ^'pillars" 
and  **ribH,"  that  only  from  11,000  to  lA^OOO  tons  of  coal  have 
been  obtained  out  of  M>,OUO  contained  in  the  acre.  Here  then 
is  a  loss  to  the  nutiunal  wealth  of  useful  life,  and  of  about  two- 
thirds  of  the  finest  fossil  fuel  in  Britain,  the  money  value  of 
which  would  amount  to  many  millions.  Yet  for  twenty  years 
past,  in  that  vcrv  district,  one  group  of  pits  has  been  worked 
on  a  system  hy  wnicli  the  coal  is  taken  in  two  ttuccesHive  stages, 
where  the  men  work  in  comparative  safety,  and  where,  instead 
of  11,000  or  1&,U00,  %t),000  tons  are  realised  per  acre,  although 
the  seam  is  there  of  less  than  its  average  thickness.  Consider 
only  for  one  moment  the  beneficial  effects  of  improved  means  of 
extracting  the  cool  from  our  mines:  it  Is  supposed  that  the 
total  quantity  annually  brought  into  use  amounts  to  above 
30  millions  of  tons;  and  if  an  economy  of  but  3«F.  per  ton  were 
effected,  by  reducing  friction,  ineffective  labour,  or  other  sources 
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of  wasted  power,  a  ftum  of  nearljr  400,000/.  |>er  annum  would  be 
Mvrd  to  the  country. 

We  muBt  omit  to  ¥|>eak  of  the  modes  of  transport  along  the 
underground  roitdii,  of  raii^ing  the  minerals  to  the  i^urface,  and 
of  pumping  the  subterraneous  water,  accompltshed  by  an  amaz- 
ing viinety  of  apparatus  and  machines.  Nor  can  we  dwell  upon 
that  important  suhject  of  ventilation,  to  which  our  attention  la 
ao  of^en  and  forcibly  railed  by  the  fearful  catastrophes  occur- 
ring in  our  mine^i  from  itn  absence  or  miinnnnaeement.  I  would 
only  call  attention  to  the  rude  method  of  diMpenfinK  noxioiig 
ffasea  6gured  by  Agricola  301)  yeana  ago^  and  in  some  of  our 
difltricte  titill  adopted,  under  the  term  of '''brushing  out  the  sul- 
phur," as  the  only  mean^i  of  renderiiifr  a  place  sa^  for  the  men 
to  work  in.  But  althoui^h  even  at  that  early  day  more  refined 
proceKHen  had  been  introduced,  as  evinced  by  hie  descri[iti<tn  of 
the  ventilating  fauK,  let  u-*  compare  all  those  puny  meanfi,  and 
the  cfliciencv  of  ventilation  in  the  great  bulk  of  our  collieries 
with  the  Akilfiilly  applied  and  fiercely  blazing  furnaces  of  sume 
of  the  great  northern  mine?*,  where  a  rurreiit  of  l.!0,t>00,  or  in 
one  cji*e  near200,ix>o  cubic  feet  of  air  in  oue  niitnite  are  circu* 
lated  through  the  devious  pasnage,  and  rush  to  the  upcast  shaft 
with  the  velftrity  of  n  hurricane. 

Nearly  related  to  this  divjaion,  na  reirards  the  question  of 
humanity,  »«  the  true  construction  and  the  pretiervation  of 
mining  plan*.  Take  an  instance  in  which  the  loss  of  100  Ht'cs 
may  ensue  from  the  ij^noraoce  uf  a  physical  fact.  Thofte  fami- 
liar with  the  minini;  districts  nre  well  aware  that  the  f^reat 
majority  of  their  nnip8  are  laid  down  without  any  reference  to 
the  phenomenon  of  mairnetic  variation.  If,  then,  a  colliery  be 
in  operation  on  the  dip  of  old  workinffs  tilled  with  water,  the 
tapping  of  which  would  be  death  to  all  employed  in  the  pit,  and 
tbe  maps  had  Wen  constructed  some  years  previously  with 
respect  to  the  magnetic  meridian  atone,  the  variatioiv  may  in 
the  meanwhile  have  so  far  changed  that  the  exploring  driftH 
aupp4r»ed  by  the  ni)iiint;er  to  be  going  clear  of  the  known  danger 
may,  in  reality,  lead  him  litraigbt  to  destruction.  'J'he  art  of 
Kurveving  itf,  however,  too  important  and  extensive  to  be 
iocluiled  in  tbe  lectures  on  Mining,  and  will  ultimately,  we 
hope,  form  tbe  nuhject  of  a  separate  course. 

The  last  group  of  operations  to  be  included  is  the  dressing  of 
ores,  on  the  efficient  rondiirt  of  which  the  success  of  many  a 
mine  may  depend.  Whilst  the  Schcmnitz  miner  is  able  to  work 
actual  gold  ore«  broken  from  great  depths,  which,  besides  a 
little  lead,  contain  no  more  than  one  part  of  gold  in  '^^8,000  of 
stone,^  and  whilst  tbe  Uu^t^ians  wat-li  in  their  stream-works 
sands  containing  only  one  part  in  lialf^a-million,  wo  learn  from 
description  that  the  ('alifornian  nnd  Australian  are  employing 
procesKCs  more  nnlc  than  what  they  might  have  copied  from  the 
miners  of  three  or  fuur  centuries  since,  nnd  that  (inasmuch  as 
the  poorer  can  only  be  profitably  worked  in  conjunction  with 
the  richer)  they  are  actually  losing  for  ever  a  large  proportion 
of  tbe  richer  litiowered  bv  nnture  upon  thoiie  lands. 

Such  are,  in  few  worcls.  the  processes  which  will  form  the 
subfitnn^re  of  a  conrfie  of  iuKtructiun  in  the  art  uf  mining;  and 
it  need  scarcely  to  be  observed  that  a  preparatory  acquaintance 
with  physics,  geohigi-,  and  |iriictical  mechanics  fs  indispcnably 
necps-ary.  For  this  reniion  it  in  proponed  that  the  Lprlure«  on 
Mining  shall  be  given  to  the  students  of  the  second  year, 
already  provided  with  thn  pretimiimry  studies,  some  of  which 
have  been  commenced;  but  in  order  to  obviate  niiscniigtriictiun, 
it  is  proposed  during  the  present  season  to  deliver  u  concise 
course,  intended  simply  as  an  outline  of  the  subject,  leaving  the 
more  detailed  treatment  for  the  ensuing  yenr. 

Amid  the  eiitiic  circle  of  the  scicnccii  we  can  hardly  mention 
one  which  the  acconiplibhed  miner  may  not  at  imnie  time  call  to 
his  aid,  from  the  science  of  nuniberif^  on  which  all  hi)}  other 
knowledge  should  be  based,  up  to  astronomy,  nhich  may  ajiaist 
in  the  coubtructioo  of  his  raaps.  We  cannot,  indeed,  expect 
that  many  will  become,  like  Humboldt  (who  wag  educated,  and 
for  some  time  pnictiseil  an  a  mincr),t  matiter  in  several  Hniences; 
but  when  we  add  to  these  the  acquaintance  with  business  rou- 
tine and  commercial  ijue<4tiuns  which  the  manager  of  mining 
property  ought  to  possexs,  is  it  not  clear  as  the  noon-day  thai 

*  !■  IMM,  irbral  putcdvaoM  month* atnonftii*  raliiMof  llDnnrr,  much  ItuI 
b«cn  lii'Dt  aixl  MM  lilll  daltiK  by  mf  frlrmlR  Uir  Imtf  OlivralkamoMiyml  *on  Kuklrtrr 
and  Bir  HKiiitKrc,  ihe  toipector  o(  Suni|iwork«.  for  the  fmprontn«ni  of  tbr  Arrtt- 
lD|t  of  ^'Ul  aad  illvrr  oie*(,  and  Ibu  wurk*  ■[  Antal  atul  lUl*,  &»(  tvlwiBnll:*,  wetv 
wtll  wurlliy  ot  »Uinl(aUuu  tat  Ibclr  tcui*  End  cconoiny. 

t  AlrxMtHrr  Von  llumbolilt  wm  «  •tuitent  at  tlir  mtnlnf  ttui^atj  ni  PricWrg,  In 
Suofty,  Id  i:tll,  wHU  tuu  Bucli,  Frelakbcp,  axtd  olhtt  cof^pbal  of  nlocnluglnU 
■ad  leologlcKl  KlcMe. 


for  those  who  desire  to  excel  in  this  profession  a  special  eduea- 
tion  ought  to  be  supermlded  to  the  training  of  our  schools  and 
colleges.^  And  is  it  not  equally  clear  that  witli  so  vast  a  field 
of  invebttgation  before  him  the  intelligent  inquirer  must  ever 
remain  a  student,  whiltit  only  the  shiUtow  pretender  can  affect 
to  be  the  arbiter  of  the  difficult  problems  which  daily  present 
themselves? 

From  the  examples  above  adduced  I  trust  that  I  shall  h« 
justified  in  asserting,  thut  a  communication  of  knowledge,  whe- 
ther of  the  principleti  or  of  the  practices  involved  in  mining, 
mu«t  be  attended  by  great  pecuniary  gain  to  the  country  at 
large.  "We  shall  be  met,  in  the  outlet,  by  the  argument  more 
suited  to  the  (ape  Boer  or  the  Chineae  than  to  tbe  progressiva 
Anglo-Saxon,  that  becnUHC  our  fathers  have  done  very  well 
without  it  we  may  easily  dispense  with  any  such  innovation; 
and  that  the  immense  minerul  production  uf  Britain  in  the  bent 
proof  that  wc  need  not  to  follow  the  example  of  nations  unable, 
with  all  their  schooling,  to  rival  us  in  that  re^fpect.  Itut  let  as 
not  overlook  the  great  natural  advantages  with  which  we  have 
been  favoured,  nor  forget,  that  although  individual  perseverance 
has  dune  much,  very  much,  among  us,  we  must  «itill  depend  for 
advancement  in  a  great  degree  on  the  experience  of  otherii.  la 
good  truth  "he  that  negleeti;  the  culture  of  ground  naturally 
fertile  is  more  shamefully  culpable  than  he  whoMo  field  would 
HCArcely  recompeni^e  hia  husbandry:  and  it  is  au  rational  to  live 
in  caves  till  our  own  hands  have  erected  a  palace,  as  to  reject 
all  knowledge  of  architecture  which  our  understandings  will 
not  piipply.* 

Taking  even  the  present  state  of  our  knowledge  as  a  stand- 
111  d,  let  ud  balance  the  argument  on  such  crucial  questions  as 
the  following.  Do  cases  occur  in  which  mineral  subftanr^s  are 
neglected  from  ignorance  of  their  nature.^  Is  it  true  or  not, 
that  others  are  wiLslcd  and  lost  to  the  nation  by  the  character 
of  the  present  operations?  Do  not  crowds  of  well-mcantng 
adventurers  roe  their  introduction  to  the  mining  schemes  of 
impostors?  Are  not  hundreds  of  human  lives  Kucri5ced  to  a 
want  of  precaution  and  prudence?  Is  not  the  condition  of 
machinery  and  apparatus  in  a  gri*»l  part  of  tiie  country  veijr 
inferior  to  certain  now  existing  models?  Are  there  not  nume- 
rous sources  of  wealth  tying  unemployed  from  the  uncertainir 
conttequent  on  a  waut  of  former  recurds  or  present  knowledge? 
No  one,  I  am  confident,  acquainted  practically  with  our  mineral 
districts,  will  hesitate  iu  repl)'ing,  that  in  all  these  pointK  great 
and  tialutary  changes  may  be  made,  and  that  enlurged  oppor- 
tunities of  learning  accorded  to  tiie  mine  agents  must  produce 
4heir  fruits  in  due  season. 

Ak  for  the  miserable  plea  of  ignorance,  that  the  country  can- 
not fail  to  prosper,  in  whatever  di^gree  her  sana  may  stjuander 
the  stores  of  nature  deemed  inexhaustible, — it  but  leads  the 
mind  back,  through  many  centuries,  to  an  instance  of  similar 
reckles!«  boasting,  lollowed  by  a  warning  fate.  In  the  palmy 
days  of  Athens,  when  the  silver  mineii  ot  Laurion  were  vivify- 
ing art,  commerce,  and  luxury,  XiMiophon  aaaerted,  in  a  formal 
treatise  on  the  revenues  of  the  state,  that  ""whatever  number  of 
men  had  been  employed  in  those  silver  mines  '■"  diminution 
):ad  been  prairlically  efl'ected  in  the  quantity  of  the  ores; — that 
there  was  no  limit  to  the  productiveness  of  the  veins,  either  in 
depth  or  in  extension,  ano  that  their  riches,  in  fine,  were  inex- 
hiiutitible,"  Let  any  one  coiitraitt  such  assurances  with  iht 
beggured  state  of  the  land  ever  t-iiice. 

1  would  bo  far  from  strictly  comparing  the  conditions  of 
Attica  or  its  people  with  our  own;  but  we  must  bear  in  mind, 
that  in  all  our  mining  districts  the  minerals  are  extracting  at  a 
fearful  rate,  and  each  year  in  an  increasing;  ratio,  and  that  after 
A  certain  lapse  of  time  scarcity  and  increase  of  price  mult 
tiecetsarily  follow.  In  the  meanwhile,  we  have  numerous  rivals 
in  other  and  less  favoured  lands,  doing  their  utmost  to  make  up 
for  natural  disadvantages  by  fostering  education  and  acquiring 
a  sound  knowledge  of  the  principles  on  whicli  they  act.  In 
this  race  they  have  often  been  checked  by  political  troubles  and 
peculiarities  in  tbeir  M>ciiLl  relations;  but,  liavitig  so  thoroughly 
secuied  eai'-li  onward  step  as  to  be  comparalively  indepvndeut  uf 
the  fleeting  skill  of  individuals,  they  nevertheless  presi  forward 
again  in  the  same  path;  and  when  the  day  comes  that  our  pre- 
ponderance in  natural  Ireaciures  in  reduced  to  Mimething  nearer 
equality, — when  deeper  and  thinner  coul  seams  must  be  wrought, 
when  poorer  ores  of  the  metak  niubt  he  more  bii^hly  prized,  and 
when  the  products  of  our  manufacture^)  caii  only  be  brought  Inta 
cowuicrce  at  higher   pricea, — tbeu  must  the  star  of  Knglaud's 
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prcMperity  dMiine,  unleas  we  keef>  our  vantafre  frrouiid  li^  the 
vuperior  kkiil  anil  knowledge  to  which  technical  educatiuu  mu»t 
greatly  contribute. 

Thus  far  we  hn^e  directed  onr  attention  almottt  exclusireljr  to 
the  material  adv&nta^p«,or.in  other  words,  the  pecuniary  returns 
to  he  expected  from  the  cultivatiun  of  these  subjects.  1  have 
dwelt  BO  long  on  such  topics  l>ecau>«e  the  main  object  of  the 
foundation  of  this  course  of  instructiun  has  reference  to  that 
point  of  view. 

Bat  I  vhoiild  ill  appreciate  the  character  of  this  audience, 
and  do  violence  to  my  own  feelint^  were  I  not,  in  conclusion, 
to  protect  ae^uint  that  debasing  spirit  which  would  decry  all 
branches  of  Knowledge  except  thotte  which  are  at  once  com- 
mercinlly  profitable,  and  which  would  practically  incuUate  a 
belief  that  the  acquisition  of  money  is  intended  to  he  the  fireat 
end  and  aim  of  human  exli^tenre.  Shnll  we,  for  their  own  sake, 
examine  the  works  of  the  iirrhitect,  the  {lainter,  ur  the  poet,  and 
analyae  the  rulea  upon  which  his  art  i:^  founded,  whilst  we  ret 
remain  indifferent  to  any  one  department  of  the  rich  storehuuM} 
of  aature,  opened  fur  man'«  in«pectioa  by  the  Author  of  all 
tfaingB? 

Believe  me,  thit  the  phenomena  of  mineralogy,  and  the  prin- 
ttiplm  which  regulate  theni,  are,  (hough  ilifTerent  in  their  kind, 
no  less  beautiful  than  those  of  iinitnal  and  vegetable  life;  and 
they  poweas  the  additional  source  of  interest,  that  they  may 
guide  us  to  the  wider  cphere  of  imeciilating  rationnlly  on  the 
eomititulion  uf  the  orba  which  roll  with  us  through  endless 
■pace. 

With  reacon  hna  Nabi  Effendt,  a  Turkish  author  said,  *'Con- 
•ecrate,  O  my  son.  the  aurora  of  thy  reason  to  the  itttidy  of 
the  sciences;  in  the  vici>Miitudes  of  life  they  are  an  inti'nitu 
reaource,  they  form  the  mind,  they  polish  the  underHtaudinj?, 
%My  instruct  man  in  bis  dutiuK,  they  delight  and  amu^e  ua  in 
prosperity,  they  become  our  tron»oluttou  iti  adversity."  Indeed, 
to  the  student  in  his  cabinet,  no  lett;*  than  to  the  traveller 
through  Alpine  paasea,  or  over  regions  explored  by  the  Hkill  of 
the  miner,  the  f^tudy  of  minerals  offers  at  the  same  time  an 
attractive  recreation,  and  an  eHicient  method  of  disciplining 
the  faculty  of  ubxervation.  The  doner  we  investigate  the  prin- 
eiplet  on  which  their  constitution  and  their  physical  properties 
depend,  the  more  arc  we  startled  by  new  ana  convincing  proofs 
that  it  is  only  the  imperfection  of  uur  knowledge  whicli  aa  yet 
prevents  us  from  seeing  more  than  the  glimmering  outline  of 
that  harmony  which  pervades  all  the  works  of  nature.  The 
■jrstem  of  law,  the  ro^or  o  *o>tw»-  ^aeriAtwi  of  Pindiir,  workinif  as 
surely  in  the  particle  which  vnnisheii  from  our  power  of  sight, 
■•  in  the  loftiest  mountain  ma^s,  reveals  itself  with  more  dis- 
tinctness the  farther  we  advance;  and  although  the  ditficuItieF 
of  inquiry  are  heightened,  mi  arc  its  plc»Huret<  uIko  iitcroaiied  by 
the  tictt  of  briitherhood,  which  springing  hence  unite  our  pur- 
ffuiLfl  with  the  other  nntunil  sciences. 

Nor  let  it  he  supposed  that  the  details  of  mining  are  unpro- 
dnottve  of  advantage  to  anv  but  the  professional  miner.  Oeep 
in  the  bowels  of  the  earth  the  labour  of  generation)!  has  wrought 
out  edifices  no  less  worthy  uf  admiration  than  tho^te  which  the 
skill  of  the  architect  ban  reared  upon  her  surface;  and  if,  in  the 
latter  caac,  we  esteem  it  desinible  to  learn  so  much  of  the  prin- 
ciples of  the  art  as  may  enable  uh  to  appreciate  the  design  of 
the  craflaman,  so  in  the  former  shall  wc  And  in  the  magnitude 
of  the  operations,  in  the  diversity  of  the  natural  appearances 
brought  to  light,  and  in  the  ingenuity  of  the  processes  adopted 
for  the  maintenance  and  extension  of  the  works,  a  harvest  of 
fiuta  no  le«s  interesting  than  sugfrestivc  of  farther  Inquiry. 

Whatever  may  be  the  imperfection  of  the  teacher  of  these 
lubjects,  there  is  in  themselves  no  much  that  is  exact,  so  much 
that  is  vast,  so  much,  in  fine,  that  i^  moHt  worthy  of  nmn's 
highe&t  powers,  that  we  may  hope,  out  of  the  number  who  will 
enter  wiih  us  on  the  curriculum,  to  see  somo  few,  at  lesrit,  who 
irill  not  stop  short  at  that  point  whence  they  may  obtain  their 
worldly  enas,  but  will  persevere  towards  that  goal  of  higher 
knowledge  wbicli  has  been,  and  always  will  be,  the  object  of  the 
noblest  of  mankind. 


Th^  BitarH  af  HmUH. — It  has  been  stated  in  the  House  of 
Cozomoofi  that  the  total  expense  of  the  surveys  made  by  the 
Board  of  Health,  with  respect  to  the  supply  of  water  to  the 
uiettopulia,  was  671/.  19jr.  3d.,  and  the  Parliamentary  expenses 
GOOOf.,  besides  the  coat  uf  certain  cbymical  inquiriea. 


THE  MANCHESTER  aJRPORATION  WATERWORKS 
AND    RESERVOIIIS. 

|Thk  following  de^riptinn  of  the  reservoirs  now  in  progress 
for  the  Manchester  Corporation  will,  we  arc  sure,  be  read  with 
great  interest  by  the  nrofetision,  knowing  the  perilous  position 
of  the  works  during  the  late  heavy  rains.  We  are  indebted  to 
the  MnncheMer  (ruantian  for  the  information,  which,  be  it 
obaerred,  was  collected  on  the  spot  within  a  day  or  two  after 
the  bcnvy  fall  uf  ruin  on  Sunday  the  ftlh  February  last.] 

The  reaen'oirs  of  the  Manchester  Corporation  Waterworks 
in  the  valle?  of  Lungdendale,  which  8ti»od  admirably  the  great 
floods  of  M^nesday  and  Thursday,  -Ith  and  6th  February,  had 
a  yet  aeverer  test  in  the  continued  heavy  rains  of  the  three 
following  days,  till  on  Sunday  the  Hth  some  of  the  reservoirs 
were  within  seven  hours  (supposing  the  rain  had  continued  to 
fall  in  equal  quantity  during  the  whole  of  that  time)  of  being 
brim-full;  and  there  was  consequently  considerable  anxiety  on 
the  !4ubject,  expeciiiily  amongst  the  millnwncrs  and  other  inha- 
bitants of  the  valley  within  a  little  distance  of  and  below  the 
three  great  rebeivotrs  of  theue  works.  This  anxiety  was  uf 
pDurcie  greater  than  would  otherwise  have  been  the  case,  from 
the  vivid  rcmemhrnnce  of  the  recent  horrors  attending  the 
bursting  of  the  Bilberry  Reservoir,  near  Holmfirth,  in  York- 
shire; though  there  is  no  analogy  in  the  nature  and  character 
of  the  works  to  warrant  any  apprehension  of  the  one,  becauw 
the  other  had  failed,  as  fur  years  paitt  all  conversant  with  it 
had  expected  it  to  do.  In  order  to  enable  our  more  distant 
readers  to  comprehend  the  general  character  and  vast  extent  of 
the  Manchester  Corporation  \raterwork«,  and  the  circumotances 
which  led  to  their  position  on  Sunday  the  8th  February,  we 
nmst  enter  a  little  into  detail. 

Though  in  two  instances  perhaps  (one  in  Scotland  and  one  in 
Ireland)  there  arc  single  reservoirs  larger  than  any  of  those  of 
the  corporation  waterworks,  yet,  taken  as  a  connected  series  or 
chain  of  artificial  lakes,  contitructed  for  the  storage  of  water, 
those  in  the  Longdendale  valley  have  the  largest  a^jgrogate 
capacity  of  any  arttticial  sheets  of  water  in  the  world.  The 
great  C'roton  U'aterworks,  which  supply  the  city  of  New  York 
with  water,  give  a  daily  supply  of  35  million  gatlonfl.  'I'he 
Manchester  Corporation  Waterworks,  including  the  17  million 
gnllim!t  with  whir.h  they  are  bound  by  their  act  to  supply  the 
Diillowncrs  on  the  streams,  before  they  can  send  a  gallon  to 
Mnnchettter,  yield  a  daily  supply  of  ij  million  gallons,  or  10 
million  gallons  daily  more  than  the  Croton  Waterworks.  This 
will  give  some  Idea  of  the  extent  of  the  corporation  waterworks, 
which  collect  the  rain  from  a  dniiimge  area  of  some  18,900 
statute  acres,  or  99A  square  miles  uf  high  ground,  amidnt  the 
moors  and  mosses  of  the  Pennine  hille. 

These  works,  which  were  commenced  at  the  Woodhead  reser- 
voir in  October  ISiR,  though  now  rapidly  approaching  comple- 
tion, are  by  no  means  finished.  When  completed  they  will 
comprise  (besides  weirs,  lodges,  watercourse,  conduits,  and  tun- 
nels) eight  reservoirs,  having  an  aggregate  area  of  more  than 
I'iO  acres,  and  an  agsrogate  capacity  of  6Il,t)7S,607  cubic  feet. 
The  three  highest  of  these  reservoirs,  in  the  main  valley  of  the 
Ktherow,  are  also  the  largest  storage  basins  of  the  whole  works, 
and  It  is  from  these  that  any  great  disaster  is  to  he  liKiked  for, 
if  such  should  ever  occur.  The  highest  is  the  Wotwlhead,  the 
second  the  Torside,  and  the  third  the  Rhodes  Wood  reftervoir; 
and  the  following  will  be,  when  completed,  their  respective 
dimensions  and  capacities: — 
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The  present  state  of  the  works,  especially  the  embankmenta, 
of  these  three  reservoirs,  may  be  generally  stated  as  follows: — 
The  embankment  of  the  Woodhead  reservoir  is  completed  to 
its  fult  height  of  90  feet;  but  upernliuns  are  now  in  prugresf 
to  render  eome  portions  of  it  perfectly  water-tight;  and  these 
operations  are  by  no  means  finished.  Of  the  Tuntiiie  embank- 
ment of  lUO  feet,  about  60  feet  in  height  is  completed;  but 
here  also  the  operations  in  progress  to  secure  the  watertightnes« 
of  every  part,  only  allow  oi  the  water  being  impounded  in  thi6 
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reservoir  to  a  depth  of  about  SO  feet.  Of  the  Rboiira  \rood 
emliBnkraent  of  80  feet,  from  &0  to  60  feet  Ik  completed;  so  that 
it  only  allows  of  inipoundini;  water  to  a  de|itli  of  Rotnewliat 
more  than  40  feet.  In  the  cnmmeiii^enient  and  earlier  period  of 
the  coDfitruction  of  any  one  of  the^e  embankments,  it  i«  nere&~ 
nary  to  make  temporary  (iroviHian  for  the  paKKa^re  "f  f\iM>A  wHtera. 
Accord in);ly,  temuoritry  watercourses  are  constructed  above  the 
top-water  level  of  the  reservoirs,  or  otherwise  gaps  are  left  in 
the  embankments  themselves,  until  they  reach  a  certain  heii^it, 
when  theite  ^apH  are  closed,  and  the  floodfl  must  afterwards  be 
either  impounded  in  the  reservoirs,  or  passed  through  the  large 
dischartfe  pipes.  All  the  three  liirg«  reeervoirs  we  are  now 
dcacrihirig  had.  hefure  the  late  (luods,  reached  u  point  at  which 
it  became  necesMTy  to  dispense  with  these  temporary  water- 
ouumea,  and  to  place  reliance  eolely  on  their  powers  of  impound- 
ing and  discharging  any  /lood  waters  that  could  by  jKitviibility 
corae  down.  In  the  varioui  sta^e*  of  the  work,  of  course,  every 
succeuive  itep  has  to  he  t^iken  with  direct  reference  to  the 
amount  of  flood  water  which  is  expected  to  paKK  down  the  river 
Elhernw;  and  these  rcsen-oins  have  at  all  times  been  in  a 
condition  either  to  pass  downwnrd,  or  to  impound,  a  quantity  of 
water  at  least  eijuai  to  n  fall  of  rain  of  three  inches  on  their 
collectiu);  ffround  durinff  the  24  hours.  In  this  state,  then,  the 
floods  of  February  found  the  reservoirs.  But,  in  order  rightly 
to  appreciate  the  nature  of  ihe«e  floods,  we  must  look  to  the 
records  of  the  fall  of  rain  in  the  district,  as  rejtistercil  by  im- 
proved rain-gauges  under  the  direction  of  Mr.  J.  F.  Batcman, 
C.E.,  the  engineer-tn-chief  of  the  Manchcater  Corporation 
Waterworks. 

Taking  the  rain-gauge  placed  at  the  foot  of  the  hills  In  the 
Crowden  Valley,  which  juins  the  main  valley  of  the  Ktherow, 
below  W'mKlhead,  which  is  in  the  very  centre  of  the  drainage 
grounds,  we  sdiall  give  its  registers  of  the  fall  of  rain;  pre- 
mising, however,  that  it  must  indicate  a  much  less  iiuantity 
than  that  which  actually  fell,  either  on  the  summit  of  the  hilla, 
or  over  the  whole  district.  In  January,  then,  the  rain  which 
fell  in  the  Crowden  Valley  was  6  inches.  This,  though  con- 
siderable, is  nut  a  very  unusual  quantity  for  that  district  in 
that  month;  but  the  following  will  exhibit  the  daily  quantities 
during  the  first  nine  days  of  February: — Sunday,  Isl,  O'iin,; 
Monday,  Snd,  O'iin,;  Tuesday,  3rd,  O-Ain.;  Wednesday,  *th, 
IMin.;  Thursday,  5th,*l-4in.;  Friday,  6th,  08  in.;  Saturday, 
7th,0*3in.;  Sunday,  Sth,t  l-3in.;  Mondav,  9th,+ 05  in.  Here, 
then,  we  have  in  tde  first  nine  days  of  I^ebruar^-,  no  lesa  than 
6'5  in.  of  almost  incessant  rain;  and  although  there  have  been 
heavier  floods  nothing  like  so  continuous  and  protracted  a  fall 
of  heavy  rainii  has  been  known  within  living  memorv  in  that 
district.  Am  to  the  rain  which  produced  the  floods  on  Wednes- 
day nnd  Thursday,  the  -tth  and  />th  February,  the  fall  from 
11  a.m.  on  the  4th,  to  11  a.m.  on  the  5th,  whs  2' I  in.;  and  Jn  the 
Kame  period,  2*4  in.  of  water  flowed  off  the  ground  and  va& 
impounded  in  the  reservoir-t,  or  wa<t  pa.iu>ed  through  the  dis- 
charge-pipes. The  quantity  of  water  which  still  remained  due 
to  the  fall  of  rain  during  that  period,  nnd  which  flowed  off  the 
ground  before  the  utreani*  were  reduced  to  the  same  volume  at 
which  they  were  when  the  flfKids  commenced,  was  about  O'S  in.; 
making  the  whole  quantity  coming  off  the  ground  in  the  twenty- 
four  hour&,  2'7  in.  'I'hat  muKt,  therefore,  have  been  the  mean 
rain  over  the  whole  district,  and  the  ruin  on  the  summit  of  the 
hills  must  consequently  have  been  considerably  upwards  vf 
S  inches  in  the  same  twenty-four  hours;  and  the  rain  that  fell 
in  the  first  nine  days  of  February — viz.,  6*5  in,  rain,  would 

Jrobably  upon  the  summit  of  the  hills  he  not  less  than  ten  incfien. 
lefcrring  to  Mr.  Batcman's  paper  on  the  measurement  of  rain, 
read  in  April  1S48  to  the  Mnnchester  Literary  and  PhiluKophi- 
cal  Society,  and  printed  in  the  last  vidiime  of  their  memoirs, 
we  obscrvo  that  the  fall  of  rain  in  the  four  wet  months  of 
the  winter  of  lHi6-7,  as  registered  by  the  rain-gauge  at  Crow- 
den-hall,  was  as  follows: — 1846,  November,  2  in.;  December. 
a-8in.;  I(t47.  Janusrj',  y-iJin.;  February,  4*3 in.  So  that  the  fsll 
of  rain  in  the  first  nine  days  of  February  18A2,  equalled  the 
entire  aggregate  fall  of  the  two  months  (59  days),  of  January 
and  February  1847, 

The  following  tahic,  which  has  not  been  published  before, 
exhibits  the  quantity  of  rain  that  fell  in  each  month  of  the 
three  years  1849,  1850,  and  1851;  as  registered  by  a  rain-gauge 

•  On  thr  tilirlit  of  Timnday  tht  frth,  b*Lw«tn  4  i».in.  and  H  k.m.  of  the  lllii,  tbcra 
Ml  07  IR.  of  nil), 
t  ThU  waa  b*lwecji  4  y.m.  ()«Uiiday,  and  4  p.m.  Huoday. 
t  ThU  waa  koax  4  pjn.  Sunday,  t«  12  noon  oa  Uotiilay. 


placed  in  a  field  at  Crowden-hall,  a  fold  of  houses,  situated  at 
the  junction  of  the  Crowden  and  Lungdendale  Valleys: — 

IMS.  IIUO.  IH&I. 

Inches.  locales.  Incbea* 

Jmuarjr  ..  8-2     3-8  2*5 

Fehrtiiry  ..  ..  2-4     A*  3-0 

March  ..  ..  1-5     M  4-1 

Apiil  ..  ..  30     4-0  18 

Mav  ..  ..  2-8     2*0  30 

Ju«  ..  ..  W     34  6-3 

July  ..  ..  r-S     4'R  3-8 

Aupuit  ..  ..  S-4     3-2  4-2 

Seplemher  ..  ..  47     IS  3*0 

October  ..  ..  70     6i  49 

November  ..  .-  8  1     IS  27 

Decetnbtr  ..  ..  S'l     1*3  0*8 

Tots)  (otjnr         54'l  441  40  1 

In  January  1852,  as  we  have  utated,  the  fall  was  5  incfaeB;    in 
the  firut  nine  days  of  February  it  wns  6*5  inches. 

To  return  to  the  working  of  the  waterworks  rescrvairs,  under 
the  pressure  of  floods  such  as  have  just  been  indicated, — we 
learn  that  on  Wednewlay  and  ThursfUy,  the  4th  and  5th  Feb- 
ruary, flood  water  to  tlie  extent  of  2*4  in.  in  the  twenty-four 
hours  was  safely  passed  or  impounded  in  the  reservoirs, — with 
a  considerable  space  still  remaining  fur  storing  additional  water. 
But  before  the  stored  water  could  be  discharged  from  the  reser- 
voirs, a  succesaion  of  other  floods,  esuccially  during  Saturday 
night  and  Sunday,  uearly  exhausted  tne  storage  powers  of  tho 
reservoirs,  and  on  the  evening  of  Sunday  the  8th,  there 
remained  provision  only  for  the  safe  passage  of  heavy  rain 
(which  had  then  been  continuing  fur  some  time)  for  a  further 
period  of  vix  or  seven  hours.  With  sunie  amount  of  risk, 
though  probably  not  very  great,  the  continuance  of  rain  fcr 
even  twenty-four  hours  might  have  been  provided  for.  Under 
these  circumstances,  however,  the  excitement  of  the  miltownert 
and  residents  in  tho  valley  below  the  reservoirs  became  very 
great  duriag  Sunday,  stimulated  of  course  by  the  recent  cata- 
strophe at  Holmfirth,  so  that  the  whole  valley  was  thronged 
by  persons,  many  of  whom  came  from  some  distance,  notwith- 
standing the  heavy,  continuous,  and  beating  ritins,  to  see  the 
reservoirs,  examine  into  their  state,  and  H|>eculate  as  to  the 
possibilitv  of  some  of  their  embankments  giving  way.  A  little 
jnn,  whicli,  from  its  usual  ouictncss  and  Innelinesn,  hat<  for  its 
sign  "*J"he  (^uiet  Shepherd,"  van  thronged  from  morning  till 
night  with  iieiqilc  Hfekirig  shelter  and  refreshment;  its  stable 
and  outbuildings  were  filled  with  guests,  and  the  utmost  excite- 
ment prevailed.  On  Sunday  morning  the  rain  continued  to  fall 
heavily  from  an  early  ]iour  till  abfiut  two  o'clock  p.m.  without 
intermission.  There  was  then  a  lull  for  nearly  two  hours,  when 
it  again  commenced  raining  as  heavily  as  ever,  with  a  pruspect 
of  cruitiouing  during  the  night.  Under  these  circumstances 
Mr.  Bateman,  who  bad  been  on  the  spot  almost  constantly  from 
tho  morning  of  Thursday  the  Ath,  feeling  the  very  great  and 
solemn  ret^pon^sibility  that  would  attach  to  him,  in  caiie  of  any 
accident,  even  of  a  trifling  nature,  occurring  to  an  embank- 
ment, without  any  notice  to  the  inbabitaTits  below,  thought  It 
prudent,  about  half-past  three  o'clock  on  Sunday  afternoon,  to 
diHjtatch  messengers  to  the  parties  immediately  on  the  river, 
for  some  distance  below  the  reservoirs, — stating  that,  should  it 
continue  to  rain  heavily  alt  night,  some  danger  niight  be  appre- 
htirided  after  the  lapse  of  six  or  scveu  huur^,  and  that  it  would 
therefore  be  prudent  for  them  to  prepare  fur  the  possibility  of 
such  a  contingency.  Of  course  this  intimation  i^pread  great 
alarm  throughout  the  valley,  and  tine  most  vigorous  efforts  were 
made  by  some  of  the  millowners  and  others  to  remove  valuable 
property  without  delay;  the  occufiauts  of  cottages  and  other 
dwellings  along  the  stream,  also  luiKtily  removed  thcilr  furniture 
to  the  huusec  of  relatives  a4id  friends  at  some  distance  from  the 
course  of  the  stream.  Thoughout  the  little  village  of  Vale- 
house  the  inh.-ibitimts  were  thrown  into  a  state  of  the  ntmost 
excitement,  for  in  the  event  of  t]ie  bursting  of  the  embank- 
ment, a  large  number  of  the  houses  must  have  been  swept  away. 
Some  houses  at  Bottoms  Mill  would  also  have  been  in  Imminent 
danger;  an  would  others  occupied  by  operatives  employed  by 
Messrs.  Sidebottom,  at  Waterside  .Mill.  All  these  removed 
their  furniture.  Mr.  H.  Lees,  who  resides  between  five  and  six 
miles  below  Turnide,  hsd  several  carts  and  wagons  constantly 
engaged  for  several  hours  in  removing  his  household  and  other 
property.  At  GlusAitp  the  alarm  was  very  general,  and  much 
damage  was  done  to  furniture  during  its  hasty  removal. 


I 


foitunately.  liowever,  fnr  all  concernetl.  in  the  cotuM  of 
rather  more  than  rh  hour  iifter  this  intimatiou  had  been  given 
by  Mr.  Bateman.  the  weather  cleared  up,  and  as  it  promind 
well  for  the  retnainrier  of  the  niKiit.  and  a«  the  he^vy  flow  of 
water  during  tliig  interval  had  muteriiiily  abated,  he  felt  eo  con- 
hdeiit  of  the  perfect  security  of  the  worlu,  that  he  dispatched 
other  messeiiffers,  about  half-part  five,  p.ni^  to  reassure  the 
iahabitants,  and  to  preveut  or  allay  all  unnecessary  apprehen- 
eioQ  Bad  alarm.  The  weather  continued  fine;  the  stienniH 
abated,  and  un  Monday  nfternonn,  the  water  within  the  rMer- 
voln*  bad  been  conuderably  diminished  in  quantity  by  the  action 
of  the  dlscharge-pipefi. 

Frum   what  we  nave  stated,  we  think  it  will  be  understood 
that  an  occaHional  Hood  of  .1  incliee  or  more  in  the  twenty-four 
hours  would  be  a  matter  of  very  little  oontieqiienre,  inaunuch 
a»  it  could  always  he  passed  off  in  perfect  nAfety.     But  a  rapid 
■ucoe«sion  of   6{>oda,  one  oceurrinK  hefure  the  effects   of  the 
previoutt  one  had  ceased,  must  occasion  such  an  accumtilatiun  of 
iraMr  in  the  re!)ervoip>,  that  after  a  certain  period  they  would 
BO  longtr  be  able  to  huld  Jiriy  iiddittunal  water,  without  running 
•ome  cuk  in  the  presaeiit  u»fiui»lied  Mate  of  the  embankments 
and  other  workA,     The  rains  durine  the  neek  and  of  Sunday 
were  of  thiH  description,  and  the  rei^iilt  was  a  constant  succcs- 
isJon  of  benvy  floudi^  such  lu  no  previoun  cnlculation  could  have 
provided  for.     But  the  result  has  been  satisfactory,  as  shnwing 
even  that  quantity  might  have  been  puaed  with  perfect 
ity.      We  have  mentioned  the  diiKharge-pipes,  and  we 
;9iay  explain  that  each  reservoir  is  provided  witn  two  of  these 
pip«i.      Each  pipe  U  -i  feet  in  diameter;    and  besides  these, 
.when  the  works  are  completed,  the  reservoirs  will  also  be  pro- 
vided  with  waste-weirs  of  gr^at  capacity.      'I'hese  discliarge- 
pipes  are  closed  by  valves,  which  arc  opened  for  the  paKHage  of 
the  uMter.     The  ({UHntity  diNchnrged   will  of  course  vary  with 
the  amount  of  pressure,  or,  in  othor   wordn,  uitli  the  hefght  of 
water  in  the  reservoir  above  the  pipes.     I'he  quantity  of  water 
[which  can  be  dtscharged  hv  one  oingle  pipe  (the  mouth  of  which 
ja  below   the  bottom  of  the  reservoir),  urtder  fttU  prttmre^  is 
inm  500  to  600  cubic  feet  per  second.  The  pressure  varies  from 
~0  to  lUO  feet.     At  the  Uhodet^  >('ood  reservoir,  the  lowest  of 
ba  three,    the    pipoM  are  dosed  by   valve»  of   three   feet  in 
LjiMincter;  in  the  two  higher  reservoirs  the  valves  are  each  four 
h'/aet  in  diameter; — it  being  t)ie  intention,  when  the  works  are 
^completed,  to  pans  off  the  flood  waters  of  the  two  higher  reeer- 
Lvoin  bf  a  waste-water  course,  above  the  level  of  the  HhtfdeK 
FWood  reservoir,  and  to  use  that  reservoir  as  n  store  for  pure 
,  water  for  the  supply  of  the  inhiibitants  of  Manchester.     In  the 
;  preftcnt    unfinished    state  of  the  works,    the   water  from  the 
'  \Voodhead  reservoir  &ow%  into  the  Torside  reservoir,  uniting 
^.with  the  waters  of  sever.il   large   utreams,   the  whole  of  which 
waters  ntust    pass    from  the  Tor^ide  into  the  Khodex  W'owl 
I  reservoir,  from  which  they  are  discharged  into  the  ralloy  below, 
|bv  the  two  pipes  with  their  valvott,  already  tnentiuned.     With 
^the  pressure  which  ciin  be  brought  to  act  upon  these  pipes,  in 
the  present  utate  of  the  works  they   would  discharge  between 
»400  and  6<H)  cubic  feet  of  water  per  second.     On  Wednesday, 
[the  4lli,  the  iloo<l  water  poured   into  the  reservoirs  averaged 
idnring  the  twenty-four  hours,  noIesH  than  1730  feet  per  second, 
and  deducting  as  discharged  £00  feet  per  second,  it  follows  that 
r  the  remaining  1S50  feet  per  second  had  to  be  litured  in  the 
reservoir*,  tu  be  gradually  discharged  thence  on  the  subsidence 
of  the  flood.     From  eleven  a.m.  on  Wednesday  the  4-th,  tnnine 

Ejn  on  Thursday  the  5th,  tlie  water  impounded  in  the  Wood- 
ead  reservoir  gradually  increased   from  a  height  of  47    feet 
below  top-water,  to  ]Oft.  £>in.  below  top-water,  or  the  level  of 
the  waKte  weir,  over  which  the  water  will  flow,  or  run  to  waste, 
when  iJje  reservoirs  are  completed.     The  water  in  the  reservoir 
continued  to  rise  with  greater  or  less  rapidity  till  about  nine 
p.m.  on  the  5th,  when  it  stood  at  the  high  levef  already  named 
— IfiA.  Sin.  below  the  waste  weir.     From  that  time  it graduidly 
lowered,  by  the  discharge  of  the  water  from  the  reservoir  by  the 
pipes,  till  Sunday  morning,  when  it  stood  about  9  feet  below 
the  highest  point  it  had  attained  on  the    £th.      On  Sunday 
morning,  llie    water  again   commenced  rising    a»  the  riiin  fell 
heavily,  and  in  the  evening  of  that  day,  tie  water  in  the  reser- 
1  voir  had  attained  a  greater  height  than  it  bad  previously  reached, 
Vhfj  oearly  2feet — btanding  at  that  time  at  a  level  of  17  ft.  6iu. 
[below  what  will  be  the  top-water  of  the  reservoir  when  it  shall 
,  be  finished.     At  the  commencement  of  the  fliwd  on  Wednesday. 
rtbe4tb,  the  Torside  and  Rhodes  \Vood  reservoirs  were  both 
^Qjte  empty;  but  during  that  flood,  the  water  rose  in  each  to 


within  a  few  feet  of  thefuU  height  to  which  water  can  at  present 
be  impounded  therein.  This  was  drawn  off  again  by  the 
discharge  pipes  on  the  following  days,  till  on  the  morning  of 
Sunday,  the  Mth,  the  water  stood,  on  the  a%'erage  of  the  two 
reservoirs  (Tomide  and  Khude«  Wood)  about  &  feet  lower  than 
it  did  on  Thursday,  the  oth.  But  during  Sunday,  the  flood  of 
that  day  niised  the  water  within  both  these  reservoirs  to  a  level 
several  feet  higher  than  it  had  ever  previously  attained.  The 
greatest  height  to  which  the  flood  attained  at  any  one  time^ 
appears,  from  such  observatians  as  could  be  made,  to  have  been 
from  3600  to  4000  cubic  feet  per  second.  Thectillccting  ground 
from  which  this  vast  volume  of  water  was  derived  is  about 
16,000  statute  acres  in  extent:  and,  in  ordinary'  times,  when  its 
river  and  streams  are  unswollen  by  rain,  the  volume  of  the 
stream  that  cunien  down  is  not  mure  than  from  15  feet  tu  30 
feet  per  secoud.  This  will  convey  some  idea  of  the  enormous 
quantity  of  water  which  in  Ktiddenty  collected  ami  ^ent  down 
the  great  natural  conduit  of  the  Ktberow  during  heavy  and 
continuous  rains. 

A  further  precautionary  measure  to  provide  additional  meani 
for  the  safe  discharge  of  the  water  in  the  reservoirs,  in  ease  it 
should  rise  to  a  greater  level  than  those  reservoirs  would  safely 
ho](],  must  not  be  overlooked.  Provision  has  been  made  for 
pasiiing  the  water  in  such  case,  over  tlie  embankment  of  the 
khodes  Wood  reservoir— the  lowest  on  the  river — by  a  large 
wooden  shoot  or  trough,  which  is  of  capacity  suflicient  to  poas 
several  hundred  cubic  feet  per  second.  It  was  found,  however, 
unnecessary  to  employ  this  shoot  on  the  Sunday,  as  there  still 
remained  abundant  storage  for  six  or  seven  hours;  and  only  in 
case  tfie  rain  had  continued  to  fall  with  eiiual  heavine»  fur  a 

Ceriod  exceeding  tJiat  time,  would  it  have  hcen  necessary  io 
ring  this  shoot  into  action. 
Xo  damage  whatever  has  been  sustained,  except  some  un- 
avoidable injury  to  the  unfinished  masonry,  and  the  giving  way 
of  some  slopes  above  the  level  of  the  ilollingworth  water- 
course, which  is  for  the  conveyance  of  pure  water  tu  Man- 
chester. On  the  completion  of  the  works,  when  all  the  waste 
weirs,  and  other  apparatus  for  discharging  the  water  are  finished, 
the  murt  ample  provision,  we  are  assured,  will  be  made  for  the 
passage  of  flood  water*;  and  it  is  only  no  lung  as  the  works  re- 
main in  their  present  unfinished  state,  tliat  any  danger,  even 
from  excessive  floods,  can  possibly  arise.  It  is  anticii>itted  that 
in  the  course  of  the  autumn  of  this  year,  or  at  all  eveiits  before 
the  clu:ie  of  1HA2,  the  whole  of  the  works  will  he  completed.  To 
show  the  extraordinar}'  character  of  the  recent  fluodi^,  we  may 
mention  a  computation  carefully  made,  that  the  water  which  has 
flowed  down  the  valley  of  the  Ktherow  since  the  1st  of  January 
last — a  period  of  forty  days — would  have  more  than  filled  every 
one  of  the  resenoini  of  the  coriKtration  with  water,  hud  they 
been  utterly  empty  on  New  Years  Day.  The  appearance  of  the 
>Voodhead  reservoir  on  Sunday  the  Hth,  though  only  partially 
filled,  was  exceedingly  beautiful;  having  all  the  appearance  of 
a  natural  lake,  a  mile  and  u-half  in  length,  winding  around  the 
foot  of  wild  and  steep  bills,  ia  the  midst  of  soeuery  of  a  strik- 
ingly romantic  character. 

riic  stability  uf  the  works  has  now  been  put  to  a  moat 
severe  and  unusual  test,  while  in  an  uufinished  state,  and  they 
have  stood  that  test  in  a  way  that  cannot  fail  to  redound  to  the 
credit  of  Mr.  Hutemati.  as  an  hydraulic  engineer,  and  to  the 
great  sat iiifacti on  of  all  those  (including  the  ratepayers  of  Man- 
chester) who  would  suffer  in  person  or  property  from  any 
serious  failure  in  these  extensive  works. 


RSaXSTSft     OF    MEW    FATCBTTS 


LOCOMOTIVE  KNGINKS,  BOILKKS,  AND  C'AKKIAGES. 
{With  Engravinst,  Fiate  X.) 

Chablgs  CowpsK,  of  Southampton-building*,  Chancery-lane, 
for  impr</r€menl«  in  iortmiolirt  engiuex,  boiterM,  and  mrriage$^ 
part  <if  which  intprotvmmU  are  afjpiicolk  to  otAer  »imiiar  purpiMe*. 
(A  communication.)— Patent  dated  July  31, 1851. 

Ciaimt, — 1.  For  a  mode  of  applying  a  lining  of  fire-brickti,  or 
flreistone,  in  the  lower  part  of  the  nre-hux,  to  defend  that  portion 
from  the  full  .iction  of  the  fire,  thus  rendering  the  coiuhusiion 
of  the  fuel  more  perfect,  and  preventing  the  sides  of  the  fire- 
box from  cooling  the  fuel.  i3y  this  means  coal  may  be  employed 
as  fuel. 

3.  For  constnicting  the  a&li-pana  of  a  curved  or  dished  form 
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by  which  means  they  are  lets  liable  to  warp,  and  applying  two  or 
more  dampers  in  the  buttom  of  same.  The  anh-pans  in  present 
line  ore  of  a  flat  form.  The  inventor  considers  the  new  form 
will  prevent  their  warping;.  Two  Aheet-iron  valvefi,  or  damper*, 
are  placed  on  the  underaide  of  the  aah-pan,  turning  upon 
centres,  each  carrying  an  arm,  to  which  is  jointed  a  T-ended 
rod  by  which  the  dnmpem  Hre  cloned  or  opened.  By  employing' 
two  dampers  the  risk  of  warping  is  dirainiHbed. 

3.  For  a  mode  of  constructing  the  fire-box  and  body  of  the 
boiler,  when  the  body  of  the  boiler  iu  completely  filled  with  tubes. 
Also,  in  applving  two  or  more  boiler  bodies  in  connection  with 
a  single  tire-box.  The  interior  fire-box  is  made  of  eijual  width 
with  the  ateam-chnmber  and  the  body  of  the  boiler,  while  the 
extoriiir  ra»itig  of  the  llre-hux  in  made  wider  than  the  other 
parts.  The  tup  of  the  interior  tire-box  is  of  the  form  of  a  quarter- 
vphere,  united  to  a  cylindrical  portion,  so  as  to  admit  of  the 
whole  of  the  body  being  filled  with  tube<i.  In  another  arrange- 
ment, the  upper  part  of  the  interior  6re-hox  is  of  the  same 
width  as  the  body  of  the  boiler,  and  it  in  curved  at  the  top  to 
allow  the  whole  of  the  body  to  he  filled  with  tubes.  The  lower 
jmrt  of  the  interior  tire-box  im  made  narrower,  and  the  exterior 
casing  is  made  to  follow  it,  so  that  the  latter  may  be  at  that 
part  of  the  same  dinmeterng  tlie  body. 

4.  For  a  mode  of  applying  a  steam>ohannel  of  a  suitable  form 
un  the  top  of  the  bodr  of  the  boiler,  for  the  exit  of  the  steam. 
The  chnnnel  communicates  u-ith  the  body  by  perforations,  and 
the  Btesm  passes  through  the  channel,  one  end  of  which  com- 
municatee; with  the  steam-ohamber,  and  the  other  with  the  pipe 
leading  to  the  cylinders. 

5.  For  modes  of  introducing  the  feed-water  through  several 
perforations  at  the  end  iif  tlie  boiler  furthest  from  the  fire. 

e.  For  o  mode  of  applying  partitions  in  the  bodv  of  the  boiler, 
KO  to  cause  n  circulation  and  gradual  iieatiug  <if  tlie  feed-water; 
also  the  carrying  of  the^e  partitions  into  the  steam -cliauuels,  so 
as  to  stop  the  pussage  of  the  itteam. 

7.  For  a  mode  of  applying  an  air-vessel  to  receive  the  water 
from  the  tender,  and  supplying  the  feed-pumps  of  locomotives. 
Fig.  1,  Piste  X.,  is  a  vertical  transverse  section  of  a  portion  of 
the  body  of  the  boiler,  showing  the  feed-pump  g^  and  pipes. 
The  feed-pump  drawii  the  water  from  the  chamber  A,  which  Is 
connected  by  a  pipe  tu  the  tender.  The  chumher  in  placed 
under  the  smoke-box,  and  is  closed  at  the  top.  bo  as  to  inclose  a 
portion  of  air;  It  thus  serves  as  an  air-vessel  to  regulate  and 
render  nearly  uniform  the  flow  of  the  water  from  the  tender. 
Where  there  are  two  pumps  they  may  each  be  provided  with  a 
aeparate  »ir-vesffcl,  or  both  niHy  bo  connected  to  the  same  air- 
vessel.  The  water  IB  thrown  by  the  pump  3,  through  the  pipe 
I,  and  stop- vat  ve^'.  into  the  semi-annular  pipe /r,  which  is  ri  vetted 
on  the  body,  and  communicates  in  a  similar  manner  with  the 
pump  on  the  opposite  side  of  the  boiler.  When  two  pumps  are 
employed  a  series  of  perforations  are  made  through  the  top  of 
the  boiler  into  the  pipe  A:,  so  thnt  the  water  may  enter  at  several 
different  places.  The  water  injected  by  the  pump  being  at  a 
lower  temperature  than  that  in  the  boiler,  descends  among  the 
tubes  tuwHrds  the  bottom  of  the  Imiler;  by  this  means  the 
cooling  effect  of  the  water  is  distributed  and  divided  among 
the  tubes,  and  the  risk  of  leakage  is  diminished.  When  the 
boiler  is  only  partially  filled  with  tubes,  the  feed-water  may  be 
distributed  among  the  tubes  by  means  of  a  perforated  pipe 
passing  from  side  to  side  above  the  top  row  of  tubes  of  the 
boiler,  and  opening  on  each  side  into  a  sinalt  cb&mber  or  vttlve- 
bux  containing  the  st<i|i-valve^',  which  communicates  with  the 
pump  by  the  pipe  i.  The  underside  of  the  pipe  A-,  is  perforated. 

8.  For  placioL'  beneath  the  boiler  a  mud-chamber  divided  into 
compartments.  ICach  compartment  is  of  an  uneiiual  Kize,  and 
famished  with  a  separnte  blow-off  cock  at  the  bottom,  so  that 
the  umaller  one  can  be  blown  off  while  the  engine  is  at  work; 
each  communicate  at  the  top  with  two  of  the  boiler  compart- 
ments, and  contain  a  quantity  of  substances,  for  the  purpose  of 
facilitating  the  deposition  and  ready  removal,  through  doora, 
of  the  sediment. 

9.  For  applying  two  or  more  chimneys  to  the  boilers,  with  * 
blast-pipe  to  each  chimney. 

10.  For  applying  to  the  cbiniDeys  a  disc-damper,  turning  on 
a  spindle,  and  entering  a  itlit  or  notch  in  the  side  of  the  chimney. 

11.  For  constructing  tbe  chimneys  of  various  forma,  and  the 
application  of  n  lining  to  certain  epark  arresters. 

Vi.  Fur  applying  to  the  hlast-pipi-s,  a  slide  or  other  valve 
capable  of  closing  them  air-tight,  und  the  adaptation  of  the 
same  to  open  or  close  any  one  or  more  of  the  two  or  more  blast- 


pipes,  and  the  making  them  of  unequal  size.  Fig.  S,  is  a  trans- 
verse itectiou  through  the  eduction-pipea  &,i,  leading  from  the 
cylinder;  and  fig  3,  is  a  plan  of  the  lower  part  of  the  smoke-box, 
hig  4,  i«  a  longitudinal  iiection  through  the  bla»t-pipes  q,  ij\  and 
the  centre  of  the  smoke-box.  A,  is  a  chamber  wliich  receives  the 
steam  from  the  two  cylinders  of  the  engine,  and  being  of  large 
capacity,  serves  to  regulate  and  e{{ualige  the  flow  of  the  steam 
up  the  blast-piues.  C',  is  a  sliding  plate  or  valve,  having  two 
apertures,  in  tne  positions  shown  by  the  black  lines  at  u,  u,  in 
figs.  5,  6,  7,  nud  8,  which  are  nlans  of  the  valve,  moved  by  the 
rod  »,  and  levers  e  and  e;  the  two  blast-pipes,  q,q\  are  of  a 
flattened  form  and  of  unequal  nize.  When  the  valve  is  in  the 
position  shown  in  figs.  "i^'S,  and  *,  the  larger  blast-pipe  5,  is  open, 
while  thu  smaller  one  7',  16  closed  by  the  valve.  If  the  valve  be 
drawn  forward  by  means  of  the  rod  </,  the  IdiLHt-jiipe  •}',  will  ahto 
be  opened,  and  the  titcamwiil  escape  at  both  bhist-pipes.  If  the 
valve  be  drawn  Htill  further  forward,  it  will  close  the  larger 
blast-pipe  9,  the  smaller  one  7'.  remaining  open;  by  reversing  the 
operation  the  blast  pipe  q,  will  be  and  remain  opened,  while  the 
further  motion  of  the  valve  closes  the  blast  pipe  7';  still  further 
continuing  the  motion,  the  bla>it-pipe  ?,  will  be  eluded,  arrenting 
altogether  the  escape  of  the  steam,  and  by  placing  the  valve  in 
the  intermediate  positions,  anv  intermediate  arc  of  opening  may 
bo  obtained  if  required,  and  the  blast-pipes  may  bo  cloaed 
altogether  when  ncccHsary.  The  chamber  A,  renders  the  bUet 
much  more  regular;  tr,  is  a  safety-valve  to  prevent  any  danger 
of  the  chamber  A,  being  burst,  by  the  valve  r,  being  com- 
pletely closed  while  the  engine  is  working;  j,  is  a  cwk  for 
drawingoff  any  water  which  may  condense  in  the  chamber  A. 
When  the  chamber  is  suddenly  reversed  while  in  motitm,  a 
vacuum  in  formed  in  the  bta^t-pipe,  which  has  n  tendency  to 
draw  in  dust  and  ashes  from  the  smoke-box;  closing  the  valve 
r,  entirely  prevents  this;  fe.  is  a  door  for  cleaning  out  the 
cbamber  A.  I»  figs.  ^,3,  i,  tne  chamber  .A.,  is  made  of  wruught- 
iron  plates,  rivetted  together;  and  at  A,  in  fig.  4,  jg  shown  a  por- 
tion uf  a  wrought-iron  air-vessel  for  the  supply  of  the  feed- 
water,  as  before  described  with  reference  to  fig.  1.  The  Hteam- 
chamber  may  bo  made  of  cast-iron,  and  in  one  piece  with  the 
air-vessel  h. 

13.  For  the  application  of  a  steam-chamber  on  the  escape 
steam  pipe,  for  the  purpose  of  regulating  the  blast,  and  sepa- 
rating the  water,  grease,  and  other  impurities  from  the  steam. 

14.  For  application  in  the  steam  pipe  leading  from  a  holler  of 
a  regulator  or  valve,  which  clones  in  proportion  as*  the  slide- 
valve  opens,  for  the  purpose  of  cutting  the  steam  off  more 
regularly. 

15.  For  the  application  of  a  steam-chamber  between  the  re^i- 
lator  and  the  cylinder,  so  as  to  render  mure  uniform  the  t)ow  of 
Rteam  from  the  boiler,  and  to  render  the  steam  more  free  from 
water. 

16.  For  the  application,  between  the  boiler  and  cylinder  of 
any  engine,  of  one  or  more  regulating  chambers,  in  entering 
each  of^which  the  pressure  of  steam  is  diminished,  so  as  to 
regulate  its  flow  from  the  boiler. 

17.  For  a  mode  of  applying  superheating  steam-engine 
chambers,  or  superheating  and  regulnting  chambers  in  the 
smoke-box  or  (lue  of  a  steam-boiler,  and  a  mode  of  applying 
Buperlieating  chuuibors  to  tubular  boilers. 

\H.  For  a  mode  of  packing  a  spindle,  by  making  a  part 
thereof  of  a  lajiering  or  conical  form,  and  r-auaing  it  lo  be 
forced  into  a  corresponding  hule  by  the  pressure  of  a  spring, 
assisted  by  the  pressure  of  the  steam  or  other  fluid  to  which  it 
in  exposed. 

19.  For  ft  mode  of  applying,  in  lieu  of  an  eccentric,  a  counter- 
crank,  adjustable  in  length  and  position,  for  the  purpose  of 
varying  the  stroke  and  lead  of  a  slide-valve,  and  reversing  its 
motion. 

^0.  For  a  mode  of  applying  a  counter-crank  parallel  with  the 
main  crank,  but  longer  or  shorter  than  it,  and  carrying  another 
stnati  moveable  counter-crank,  capable  of  Iteing  adjusted  and 
secured  in  any  re<[uired  position,  for  the  purpose  of  working  the 
valve,  and  varying  its  stroke  und  reveming  its  motion. 

2).  For  the  application  of  a  double  counter-rrnnk  attached  to 
the  main  crank-pin,  for  driving  and  reversing  the  slide-valve. 

22.  For  the  application  of  a  counter-crank,  fixed  to  the  main 
crank-pin,  and  carrying  small  additional  counter- crnnks  for 
working  the  »lide  and  expansion  vatvegi.  Some  of  these  arrange- 
ments are  intended  to  lessen  the  friction  of  the  valve  gear  by 
reducing  the  diameter  of  the  rubbing  surfaces,  which  in  the 
ordinary  eccentrics  is  very  considerable.     Fig.  9,  is  airont  view 


of  a  UMn  crank  P,  with  a  fixed  connter-crank  Q,  for  drivlaf  the 
•lide-valve.     Fi|^.  10,  is  a  section  of  tlte  same,  together  with  a 
detached  view  of  a  portion  of  the  main  crank.    The  main  crank- 
pin  Of  i»  cylintlriail  in  the  centre,  where  the  connectin^-rud  K, 
!•  fitted  to  it,  and  mnde  conical  nt  the  two  end^  where  it  enters 
the  main  crank  and  counter-crank.      It  is  tixed  in  the  main 
cnuik  by  a  key  and  a  nut,  which  ii  let  intu  the  back  of  the 
crank;  the  other  end  of  the   pin  O'    ii  fix#d  in  the  counter- 
crank  by  a  key  and  a  nut,  over  which  \s  placed  a  set-nut  to 
secure   the  fimt   from   becoming   iinBcrcwed.     The  pin   O,    i« 
fixed  in  the  end  of  the  coiinter-crAnk  by  meann  of  a  nut  and 
Mt-Dut,  and  the  rod  D,  for  working  the  slide  is  fitted  to  it.  The 
eounter-crank  Q,  is  bent  so  as  to  enable  the  rods  D,   and   R, 
to  clear  the  nuts  and  set-nuts.     Fig.  II,  is  a  front  view,  and 
'  fig.  1%,  an  end   view   of  a  mnin-crnnk  P,   and  counter-crank 
rQ,  carrying  a  double  counter-crank  S,  U,  which  serves  as  a  sub- 
i  sUtute  for  the  eccentrics,  and  may  be  employed  for  driving  a 
link,  or  other  motion  driven  by  eccentrics;  rodg  are  fitted  to  the 
pine  a,  fr,  in  lieu  of  the  eccentric-riMls  ordinarily  emwluyed.     In 
thtf  arrangement,  the  count er-crankn  are  nil  forged  m  one  piece 
of  iron  with  the  main  craiik-|)i[i  (>',  which  h  turned  conical  at 
I  the  end,  and   keyed  into  the  main  crank   P;    these  counter- 
,  cr&uks  may   also  be  made  of  separate  pieces  of  metal  fixed 
ttofether  by  Mrre«s  or  nuts,  or  otherwise.     Fig.  !3,  shows  an 
'  ■mngemcnt  by  which  the  velocity  in  the  centre  of  the  stroke 
ia  increased,  nnd  at  the  ends  of  the  stroke  diminished.    A,B,  is 
a  lerer  turning  on  the  centre  or  wny  shnft  O,  nnd  working  the 
slide-valve  by  a  rod.     D,  h  the  eccentric-rod,  or  a  rod  attached 
L  to  a  crank  or  counter- crank,  driven  by  or  attached  to  the  main 
shaft  of  the  engine;  it  is  jointed  to  a  pin  on  the  end  of  the  lever 
I  E.  which  pin  is  capable  of  traversing  in  a  slot  in  the  arm  H. 
I  When  the  lever  L,  is  in  a  tine  with  the  slotted  arm  B,  the 
effective  length  of   the  slotted  lever   I),  is  a   minimum,    and 
CDnsc(]ucntly  the  velocity  of   the  slide-valve  is  a  maximum; 
I  when  on  the  contrary,  the  eccentric-rod  I),  is  at  either  end  of 
1  its  Btrnke,  the  lever  E,  is  nearly  at  ri^ht  angles  to  the  slotted 
[lever  B,  whui^e  effective  leni^th  is  then  a  maximum;  and  av  the 
nsnuttun  of  the  ecccntric-rod-end  is  nearly  in  the  direction  of  the 
slot  in  the  lever  B,  it  followii,  that  the  latter  remaini;  nearly 
I  fltattonary ;  by  this  mean«  the  variation  of  the  velocity  in  the 
|Siotic)Q  of  the  slide-valve  is  much  increased — the  difference  be- 
tween thiti  motion  and  that  of  the  common  eccentric  is  obvious. 
\rig.    t-l,  shows  a  modification  of  this  arrangement,  in  which 
ft  fixed,  curved  nlotted-frame  F,  is  employed,  in  lieu  of  the  lever 
K;  a  pin  r,  at  the  end  uf  the  erccntric-rod  D,  works  in  this 
curveu  slot,  and  also  in  the  straight  slot  in  the  lever  B. 

83.  For  a  mode  of  working  the  slide-valve  and  expansion- 
valve  by  means  of  the  same  rod,  driven  by  the  link  niotinn,  and 
the  making  of  the  expaii>ion-vulve  in  two  pieces,  which  are 
capable  of  being  brotight  nearer  together  or  removed  further 

rrt  by  means  of  a  grooved  plate,  lor  the  purpose  of  varying 
cxpaniiiDn. 
2't.  For  a  mode  of  increasing  the  variations  of  velocity  in  the 
motion  of  the  xtide-valve^i  and  expauHion- valves.  Fig.  15,  sliowa 
an  expansion-valve,  consisting  of  a  plain  slide  B,  with  one  passage 
working  over  a  face  A,  with  a  single  passage  or  port.  Fig.  10, 
shows  another  expansion-valve,  in  which  several  passages  and 
ports  are  employed.  Hy  adopting  this  last  arraikgement  the 
motion  required  for  opening  and  shutting  the  passages  may  be 
,  reduced,  as  several  narrow  passages  may  bo  used  in  place  of  one 
wide  one. 

25.  For  a  mode  of  regulating  the  supply  of  feed- water  by 
working  the  feed-pumps  hy  a  variable  lever,  driven  with  a  reduced 
motion  from  the  croM-head. 

26.  Fur  the  ciMi»trui-'tion  of  the  variable  lever  Inst  mentioned, 
with  a  flanged  slut  to  receive  a  small  sliding-lilock,  carrying  a 
pin  on  which  is  juinted  the  roniiecting-rod  which  drives  it;  and 
the  making  of  this  lever  with  a  catch  or  catchofl  for  retaining 
the  block  in  various  positions.  AUo,  the  application  of  this 
arrangement  to  the  slutted  levers  or  links  used  for  driving  Hlide- 

f  Valvoi.     Fig.  17,  is  a  side  view  of  an  arrangement  of  levers  and 

\  other  parts  adapted  for  regulating  the  supply  of  water  hy  vary- 
ing the  length  of  stroke  of  the  feed-pump,  or  by  arresting  its 

'  motion  altogether.  P,  is  the  feed-pump,  mounte^I  on  the  frame 
of  the  engine,  or  on  the  vessel  R,  before  dcscriWd,  and  shown 
St  A,  in  fig.  1.  A,  is  a  connecting-rod,  by  which  the  pump  is 
driven;  the  end  of  this  tod  is  jointed  to  a  pin  j,   on   a  hlurk  of 

,  naetal  sliding  in  the  grooved  lever  B,  which  is  fixed  to  the 
spindle  O,  on  which  is  a  lever  C,  the  end  vf  which  is  connected 
by  a  connecting-rod  X>,  to  the  cross-head  of  the  platon-rod  of 


the  engine,  which  moTea  in  the  line  H,  as  far  as  the  point  a; 
the  motion  of  the  cross-head  thus  gives  motion  to  the  lever  C, 
and  B,  and  through  the  rod  A,  to  the  pump  P;  a  link  F,  con- 
nects the  rod  A,  with  a  lever  on  the  axis  E,  which  carries 
another  lever  and  a  rod,  by  means  of  which  it  can  be  moved  by 
hand.  By  raising  the  rod  A,  by  means  of  tliese  rods  and  levers; 
the  pin  J-,  may  be  brought  into  a  position  concentric  with  the 
wpindle  O,  and  the  motion  of  the  pump  will  then  be  altogether 
arrested;  by  lowering  the  rod  A,  into  other  positions  interme- 
diate between  the  centre  O,  and  the  end  of^  the  lever  Ii,  the 
lengtli  of  stroke  of  the  pump  will  be  varied,  and  the  quantity 
be  thus  regulated. 

V7.  For  constructing  axle-guards  with  flexible  plates,  or  with 
plates  jointed  and  provided  with  springs,  for  tlie  purpose  of 
diminishing  lateral  concussions. 

98.  For  conittructing  axle-boxes  and  hearings,  so  that  they 
may  bear  on  the  collars  at  the  ends  of  the  axles  as  well  as  upon 
the  ordiiiarj*  bearing  surface  or  journal.  Alaa  a  mode  of  con- 
structing the  axle-boxc^  and  liearings,  so  that  they  may  bear 
against  Oieend  of  the  axle  and  the  nave  of  the  wheel. 

99.  For  constructing  the  axle-box  and  croHs-boss  of  the 
driving-wheels  with  external  cranks,  so  that  the  axle-box  may 
bear  partly  upon  the  boss  of  the  crank.  Also  the  combination 
of  this  arrangement  with  disTied  driving-wheels. 

30.  For  constructing  the  cranks  and  counter-cranktt,by  making 
the  crank-pin  of  the  main  crank  in  one  piece  with  the  lirat 
counter-crank;  the  6rst  counter-crank  pin  in  one  piece  with  the 
second  counter-crank;  and  the  second  counter-crank  pin  in  one 
piece  with  the  third  counter-crank,  when  three  are  used.  Also 
the  application  of  loose  rings  with  spherical  peripheries  on  the 
crank  and  counter-crank  pins. 

31.  For  a  mode  of  fitting  one  wheel  loose  upon  the  axle,  and 
securing  it  bv  a  ring  and  idioulder,  or  by  two  rings,  while  the 
other  is  fixco  upon  the  axle  in  the  ordinary  manner,  as  shown 
in  fig.  18,  whicli  is  a  KCction  of  a  portion  uf  one  of  a  pair  of 
railwBV  wheels  mounted  upon  an  axle.  A.  is  the  axle;  B,  is  the 
nave,  loose  upon  the  axle,  capable  of  turning  independently  of 
it;  o,  p,  are  two  rings,  secured  to  the  axle  by  the  screws  o,  and 
p^  which  are  screwed  through  the  rings  into  cavities  formed  in 
the  axle  to  receive  them.  Holes  are  formed  in  the  nave,  which 
are  closed  by  screw  stoppers  q,  for  the  introduction  of  oil  or 
grease. 

3V.  For  packing  stuffing-boxes  with  a  collar  or  bu^h  of  hard 
or  soft  metal,  capable  of  being  compressed  and  squeezed  up  when 
worn.  AltMi  the  application,  for  a  similar  purpose,  of  two  or 
more  metallic  rings  forced  in  opposite  directions  by  springs, 
and  confined  by  a  plate  pressed  up  by  a  spring. 

33.  For  constructing  springs  so  that  the  weight  comes  upon 
the  plates  succe»sively,  in  lieu  of  simultaneously.  Also  the 
making  of  the  lower  plates  progressively  thicker  than  the  upper 
oneni. 

34.  For  jointing  a  fore-carriage  by  means  of  two  pins  working 
in  transverse  and  longitudinal  slots  at  the  front  ana   back. 

35.  For  constructing  a  break  with  a  block  or  shoe  without 
flanges,  which  is  capable  of  being  brought  down  nuickly  upon 
the  rail  by  n  grooved  disc  or  cam,  or  a  pinion  ana  racks,  and 
then  forcibly  pressed  down  by  a  acrew,  with  the  intervention  of 
a  spring  to  prevent  concussion. 

3ti,  For  constructing  tender  locomotives  with  the  driving- 
wheels  behind  the  hre-box,  and  a  bogy  frame  iu  front  of  the 
Kinokc-bux,  and  without  any  wheels  between  the  Hre-hox  and 
smoke-box;  bv  which  means  the  centre  of  gravity  may  be 
brought  very  low,  notwithstanding  that  large  driving-wheelsare 
employed.  Also  the  ajiplication  of  two  or  more  pairs  of  coupled 
driving-wheels  behind  the  (ire-box  of  a  tender  locomotive,  or 
the  placing  of  some  of  the  driviug-wheeU  before  and  wime 
behind  the  fire-box,  and  coupling  them  together.  The  exterior 
cylinders  arc  placed  horizontally,  or  neatly  so,  by  the  side  uf 
the  snuike-box. 

37.  For  a  mode  of  roofing  over  the  tender  and  part  of  a  loco- 
motive, to  protect  the  driver  and  coke  from  the  weather. 

38.  For  a  mode  of  constructing  the  wheels  with  tyre«  of  a 
conical  form,  having  an  inclination  to  the  horizontal  of  nut 
less  than  1  in  4,  and  with  or  without  flanges. 

30.  Fur  the  application  uf  wheels  with  conical  tyres,  so  that 
some  of  the  wheels  may  have  their  tyres  inclined  in  contrary 
directions  to  those  of  other  wheels  on  the  same  engine  or  car- 
riage. 

10.  For  a  mode  of  applying,  on  the  driving-axle,  a  pair  of 
wheels,  one  of  which  k  louse  upon  the  axle  aud  the  other  fixed, 
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80  u  to  facilitntc  the  pasntf^  of  the  en^ne  round  cun'e«.  Also 
applying  two  or  more  duch  pairs  of  wheels  tu  the  Mine  enf;!"?) 
aod  tlie  coupling  together  of  thotte  wheels  which  act  as  driving-- 
wheels. 

41.  For  constructing  the  wheels  with  grooves  in  Iheir  tyres,  of 
nich  form  that  the  slo(jiuff  tiiiles  of  the  groove*  may  bear  upon 
the  rail,  while  the  deepest  pait  of-  the  groove  iii  out  of  contact 
with  the  rail. 

Vi.  For  causioff  a  portion  of  Iho  wpiffht  of  n  tender  to  rest 
upon  a  pullef  or  roller  on  each  si'le  of  tlio  frumework  of  a  loco- 
motive, and  the  •nplicfttion  of  a  slud  or  tooth  entering  a  hollow, 
for  preventing  side  oscillutioii  between  the  enjiine  and  tender. 

43.  For  aiiplyinjf  steam  jackets  to  the  cylinders,  cylinder 
covers,  nnd  vnlve-hoxes  of  ttleam-eiiginev. 

44.  For  a  mode  of  conntructing'  metallic  pistons,  more  particu- 
larly adapted  for  small  engines,  or  th<Me  whicli  run  at  high 
speeds. 

45.  For  a  mode  of  applying  the  governor  tn  regulate  the 
degree  of  expansion,  by  meanv  of  valve  gear  driven  by  eounter- 
craolu. 

GLASS    FLATTENING. 

JiXEs  TuiHnt8  Chance,  of  Birmingham,  gentleman,  for 
improvfmentH  in  (ht  rntmufticture  of  glnt*.  (Partly  invented  and 
partJy  a  commuDicatton.)— Fiitent  dated  July  88,  1851. 

Claimt. — J.  The  employment,  in  connection  with  the  same 
flattening  kiln,  of  more  titan  one  flattening  stone  or  bed,  the 
Btime  not  being  connected  together  by  a  oimmon  «npporting 
irunework  or  bnse,  and  in  such  manner  that  two  flattening  bedn 
or  stones  can  be  interchanged  wilbuut  one  having  to  pttsa 
directly  over  or  under  the  other. 

9.  The  comhination  of  rollers  with  the  implement  used  for 
trao^iferrinR  pintes  of  glass.      In 

the  annexed  engraving,  »/,  and  «,       -— ^ 

aie  rails  on  which  tlie  travelling 
beds  a,  b,  e,  run.  A  workman  j 
stands  at  the  opening  A,  and 
when  the  sheet  of  ghiMts  on  the 
bed  a,  hits  been  suflSciently  pre- 
pared, lie  removes  the  bed  ci,  oa 
to  the  raiU  (/,  in  the  kiln  C\  and 
traverses  it  towards  the  annealing 
chamber  f/,  it  taking  the  place  of 
the  bed  c.  The  bed  b.  by  levers, 
is  then  traversed  towardii  D,  until 
it  iH  opposite  the  rails  r,  when  it 
is  traversed  on  tu  them,  aod  occu- 
pies the  original  position  of  the  bed  n.  This  Ryotem  ohvintes  a 
great  number  of  defects  thut  ext.-ited  In  the  old  plan. 

The  implement  for  removing  the  glass  consists  of  a  fork 
having  two  prongs;  on  each  of  these  prongs,  on  the  underside, 
are  affixed  rollers  on  which  the  implement  mny  run;  the^io 
rcdlers  project  slightly  above  the  ]*rong  on  the  upper  side. 


GLASS    FURNACES. 

Edwin  DRBT.Br,  and  RtcoASD  Movktpobd  Dkei.bt,  of  the 
Dial  OlsKH-hnuHeit,  Stourbridge,  Worcestershire,  for  certain 
imprwemmta  in  the  emiKtrurtion  <i//nmact^  for  the  mnHu/acfure 
of  glass. — Patent  dated  AuguH  0,  1851, 

Clnim. — The  p4>nstruction  of  furnaces  (for  the  manufacture  of 
gla£s)  with  grates  liaving  inclined  hare  or  perforated  plnteK, 
«ttuate  and  arranged,  as  hereafter  described,  so  that  the  flame 
may  play  directly  upon  the  pots. 

The  method  heretofore  practised  In  constructing  furnaces 
Qsod  in  ^la»9-making  has  been  to  carry  the  grate,  with  hori- 
soiiLal  bars,  through  the  centre  of  the  scige,  or  bed  of  the 
furnace,  between  tlic  pots,  or  to  carry  the  grate  from  each  end  of 
the  furnace,  part  of  the  way  through  tlie  Heige,  leaving  a  piirtirjn 
of  the  seige  called  a  bridge,  in  the  centre,  the  grates  being  cou- 
stmcted  with  burs  plnced^  in  a  horizontal  position.  The  flume 
ucends  in  the  first  instance  to  the  crown  of  the  furnace,  and 
then,  being  driven  down  upon  the  top  of  the  pots,  acts  ii{)on  the 
metal  contained  therein.  The  engraving  represents  a  sectional 
view  of  the  improved  furnace  with  the  grate;*  attached,  u.  is  the 
floor  of  the  glass-house,  t,  its  the  seig'e,  or  bed  of  the  furnace, 
hevilled  oir  next  the  gr-ite.  Thia  bevil  saves  the  wear  aod  tear  of 
that  part  of  the  seige  next  the  grate,  which  abrupt  or  acute  edges 


would  have  the  effect  of  causing,  r,  li »  pot  in  which  (he  glASs  is 
meHed;  ti,  is  the  wall  of  the  furnace,  w'ith  the  working  holen 
(f,  over  each  pot;  e,  are  the  tunnels  nr  chimnerM  ff>r  nriiuiring  a 
better  combustion,  and  drawing  the  ftanie  nnmnd  the  bfittomii 
of  the  pots; /,  are  the  horizontitl  bars  furming  the  bottom  of 
the  grate,  which  bars  are  sustainml  by  cnms-bars  or   sleepers/'; 
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g^  are  the  inclined  hars  forming  the  grate  of  the  furnace.  The 
upper  parts  of  the  bar^  may  be  made  with  a  hook ;  thev  hang  on 
a  cross-bar  i.  In  which  may  be  either  fixed  into  the  wall  on  each 
Ride  of  tha  fireplace,  or  may  he  placed  in  slots  fixed  at  each  side. 
Varioui  modes  of  suiipending  this  bur  may  he  adopted;  and  as  it 
Is  moved  higher  or  lower  in  the  slots,  a  greater  or  less  inclination 
of  the  bars  i/,  would  be  the  consetpience.  It  i^  preferred  to  have 
the  upper  cruss-har  fixed  as  fimt  mentioned,  Inking  care  to)iuve 
the  barsy,  placed  at  a  |iroper  inclination,  and  which  is  preferred 
to  range  from  35  degrees  to  5J  degrees.  The  lower  part*  of  the 
inclined  bars  7,  are  sustained  hy,  or  rer^t  upon,  the  cross-bar  or 
sleeper  (",  eacK  end  of  which  cross-bar  is  also  fixed  into  the  *ide 
walls  of  the  fireplace;  or  such  lower  cross-bar  t",  may,  if  desired, 
he  made  to  work,  or  be  placed  in  sluts  fixed  at  the  i^ides  of  the 
fireplace  in  a  MimLhirmiiiiiner  to  the  ahnve  description  nf  the  upper 
cross-bar.  The  cross-har  1,  may  be  made  with  grooves  upon  it, 
corresponding  to  the  number  of  Inclined  bars  uued  in  ctmstnict- 
ing  the  grate;  and  such  inclined  bars,  instead  of  being  hooked 
at  the  upper  end,  may  bo  straight,  and  retit  in  the  grooves,  such 
Inclined  bars  being  sustained  either  liy  having  a  huuk  to  c^tch 
on  the  lower  cross-bar  i'\  or  if  preferred,  it  might  be  made  tu 
clip  the  croaS'bar  or  sleeper /*,  which  supports  the  horizontal 
bars  f^   such  clip  being  made  to  act  upon  the  said  cro&s-bar 
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/,  bMwpen  each  of  the  Mid  borisontal  ban;  A,  i*  the  hopper 
into  which  the  slack  or  fuel  \a  placed,  and  which  Black  or  fuel 
descends  thrvngh  the  onenitig  h'  od  the  inclined  bani,  thus 
■ifordinff  a  nr^ular  Kupfily  of  (uA  to  the  grate.  The  hopper 
may  he  formed  of  brick  or  iron:  /,  is  the  cave  or  ash-pit,  which 
MBseti  under  the  whiile  len^h  nf  the  furimre,  and  romnmuiciiteH 
with  the  open  air  outaide,  and  hy  means  of  which  cave  Buffi- 
cient  draught  is  obtained  for  the  due  combustion  of  the  fuel. 
The  inclined  as  well  as  the  hurizontal  bum  hereinbefore  de- 
•cribed,  may  be  eithtr  of  round,  tM^uare,  or  other  shaped  iron, 
or  may  be  made  of  Hut  plates  perforated  with  holes,  so  that 
•uch  perforations  be  sufficiently  aumerous  to  admit  auSir.ieDt 
drsngbt,  and  also  the  (frtiie  b«  comttructed  m>  rut  to  admit  of  tlie 
clemnsing  of  the  ^atc  from  burrti  or  ctinkcrsj  or  instead  of 
ihm  bars  or  perforated  plates  forming;  the  bottom  or  lower  part 
of  the  grate  being  placed  horizontally,  as  above  described,  they 
Tdsy  be  placed  at  a  slight  inclination  either  way,  M  as  lo  form 
an  amte  or  obtuse  angle  with  the  larf^cr  or  upper  Inclined  bars. 
The  Inventors  do  not  confine  themselves  to  the  relative  lenjilhs 
which  the  lower  (firstly  diWTibed  a-*  the  horizontal)  part  of  the 
OTmte  bean  to  the  upper  or  inclined  part  of  the  grate;  but  care 
Mould  be  taken  to  hare  the  top  ]i»rt  of  the  bars  t?,  about  a  foot 
or  13  inches  above  the  level  of  trie  seige  or  bed  of  the  furnace, 
as  by  this  means  the  flame  acts  direi^tly  upon  the  pots.  The 
pro[>oced  application  of  the  incline  bars  of  the  grate  places 
the  fire  in  such  a  position  (a  portion  of  such  fire  being  raised 
about  a  foot  higher  than  the  seige)  as  to  cause  the  flame  to  play 
more  directly  upon  the  pote.  The  seige  itself  is  not  so  destroyed 
by  the  action  of  the  fire  as  it  is  in  the  furnaces  of  the  old  con- 
Btniction,  caii>»e<|uently,  the  furnace  and  pots  stand  lunger. 
Small  coal  or  alack  can  be  consumed  in  thvsu  furnaces,  but  a 
considerably  lesi  quantity  of  fuelis  coioinnied.  For  a  four-pot 
furnace,  having  a  aelge  of  about  II  ft.  6  in,  hy  lU  feet,  the 
inventors  recommend  a  grate  about  5  feet  wide,  the  inclined 
bmn  about  9  ft.  6  in.  long,  the  horizontal  ur  lower  bars  about  I H 
in^M  long,  and  the  »eige  about  is  inches  deep.  The  invention 
may  be  applied  to  all  fornix  and  descriptions  of  furnaces  w^hich 
may  be  used  in  the  melting  or  mnnufucturo  of  glass. 
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INSTITUTION    OF    CIVIL    ENGIXERRa 
Fei.  3.— Jamrs  Simpsoh,  Eiq„  V.P.,  in  the  Cliiir. 

In  the  renewed  iliicutiinn  on  Mr.  Jat's  Paptr '*  On  th»  Cul-iran 
Viaduct  tree ied  al  MmchntiTs  farming  part  ^f  tht  Jomt  Station  nf  the 
Lomdnn  and  Is'ortk  H'ftern,  ai\d  Manehttt-  r,  Shrffitld,  and  Lineolnihtre 
Jiaitvay"  Mr.  tlan ktliaw  ileacrjticd  a  nearly  similar  ittuclure  which  had 
becD  erected  ai  Sslfotd,  in  1H41J.  romiiiig  a  junctioD  between  tha  Liver- 
pool sod  Mincbester,  the  &Unclicster  and  Leedi,  and  MaacUettcr  and 
Boltoa  lUilnaji.  In  tbu  itruclure  the  culuiimi  were  placed  in  pain, 
and.  initcad  gf  plinkinf  betwrrn  the  transverw  girderi,  flat  brick  arcbet, 
tet  in  cemeni,  were  introduced.  Some  ioteietling  eiperiwenti  on  the 
■inragth  of  (he  glrdera  were  gireo,  sod  lire  ingeDtous  steelyard  le«er 
testing  niictiine  was  described. 

The  qurttian  then  larood  opoa  tbe  peculiar  form  of  the  wrou^ht.iron 
girder  tKid^e  over  Store-ilreel.  aad  on  the  maaoer  iu  which  tbe  expeh- 
mcots  had  been  made,  for  aicertaining  its  ttrenglb.  From  raioute 
ealcDUliona  which  were  gives,  it  appeared  that  this  bridge  wu  foot  for 
fa«t  as  itrong  and  ttitf  as  wroiight.iron,  c«llular-top,  tubular  girders  of 
tbe  ordinary  form  ;  aad  though,  in  tbia  ioblaikce,  tbe  size  of  tbe  cjlin- 
drical  top,  wlijch  wat  requirifd  Lo  he  large  enough  to  admit  a  man  fur 
psmtiDg  tbe  intide,  and  for  nec4>tiary  rcpairt,  might  seem  diiproparttoned 
lo  tbe  depth  of  ibe  girder,  jret  thit  would  not  be  the  caie  if  tbe  ipso  and 
depth  of  ibe  girder  waa  increated,  as  the  cylindrical  top  might  itill 
nmaiu  of  the  »anie  liie.  Bj  somespeskeri,  however,  it  wu  contended, 
that  in  applving  wrought-iron  lo  girden  of  comparatively  iinail  span, 
there  really  wu  no  necetiity,  aor  waa  it  ad?iaable.  either  as  regarded 
■trength  or  coavcaience,  to  adopt  the  cellular  fortii,  but  that  the  girder 
shonld  be  of  the  ordinarj,  limple,  double  T  section,  with  the  boltoni 
flan^.  aad  the  middle  weh  of  wrought-iron,  and  the  upper  flange  either 
of  wrt»agbt  or  of  cast  iron,  the  latler  being  the  be»t  luitrd  for  rrsiiting 
tbe  compTvasire  strain  to  which  that  part  of  ■  girder  was  gubje^-ted ;  and 
it  was  thought  that  both  of  theae  fortni  would  be  a  more  economical 
appUcaliuD  of  material  for  girders  of  lioiilcd  extent  than  cellular  Lopa. 
A  mudiflcslion  of  these  difTerent  plans  wsa  described  to  consist  in  a  kind 
of  flattened,  triangular  top,  of  which  tbe  bate  was  appermotl,  and  the 
plaiei  were  thickest,  rcprncnling  tbe  upper  Aange  of  the  ordinary  girder. 
tb«  two  sidet  being  merely  thin  plates,  to  prevent  tbe  edges  of  tbe  upper 
flaoge  from  baokUng  ooder  the  compresaiTS  siraios. 


Deobti  were  also  raised,  u  to  whether  paiatiog  wu  the  bett  mode  of 
protecting  wrought-iron  from  oxidation ;  and  it  was  augge*ted,  as  an 
improvement,  that  tbe  iron  ihnuld,  in  the  firat  inatance,  be  thoroughly 
cleaned  and  plunged  at  a  low  heat  in  common  oil,  and  then  dried.  An 
allay  of  catl-iron,  containing  a  amsll  portion  of  im,  wu  tlw  said  to 
prevent,  effectusily,  the  injurious  etfecta  uf  oiidltloa. 

Tha  method  of  combining  wrought  with  cast-iron,  by  Stirling's  proeeai, 
wai  tbo  dnaeribed,  and  the  great  teotcity  sod  lUength  of  tbe  metal  waa 
fully  admitted. 

FeA.  10. — Jaues  Msadows  Bskokl,  Bsq.,  President,  In   the  Chair. 

The  Paper  read  this  evening  wu  "The  Coiutruetion  and  DuraiiOH  »/ 
th*  PermwuiU  H'ay  nf  Raitvatft  in  Europe,  and  the  modifieationt  moat 
ntitaiU  to  Egypt,  India,  ^c."     By  W.  B.  Aoauh. 

This  paper  wu  an  bittorical  record  and  critical  exammation  of  tlie 
vsrious  parts,  together  forming  Ibe  "  Permaoent  Vi'ay,"  and  of  the  oq- 
merous  changes  that  it  had  uudergone.  The  requirements  tbtl  had  been 
gradually  developed,  u  neceatsry  for  accomplishing  this  object,  were 
rnotnerated,  and  may  be  coacisely  stated  to  conaist  in  a  well-drained 
sabBtroelare,  regolsled,  u  regardi  strength,  sccordmg  to  the  weight  of 
the  engines  and  the  amount  of  the  traffic,  firmly  seated  in  the  hallut, 
the  rails  being  stiff  enough  to  resist  dcflectiun.  sufficiently  hard  »ot  to 
tsminate,  and  ao  broad  u  not  to  crunh  ;— smooth,  ao  u  to  offer  the  leut 
friction,  and  properly  inclined,  especially  oa  curves,  so  ai  to  fit  tba  wheeli, 
and  the  joiota  to  arranged  as  lo  make  the  but  ooaliniMias,  aod  yet  to 
admit  of  contraeUon  aitd  expaasioB. 

The  different  kinds  of  rails,  from  tbe  flat  tyre-bar  and  edge-rail,  used 
on  colliery  linea  at  the  time  of  the  introduction  of  railways — to  tba 
psisllel  and  bridgcibape  raili  now  gererally  adopted,  were  examined  ; 
and  also  the  girder-rail*,  for  doing  away  with  the  eleepers  aud  other 
cxtiaiieou*  means  of  aupport,  in  the  hopes  of  effcctiog  a  saving  in  tba 
coat  of  rosinleiiancc.  Uf  tbe  girdrr-railt,  tbe  saddle-back  paltera, 
introduced  hy  Mr.  William  11.  Bartow,  wu  Ibe  one  moat  generally 
known;  but  il  was  auggesled,  there  would  be  aome  difficulty  in  the 
packing  of  Ihii  rail,  and  if,  as  wu  uierted,  it  really  was  a  rigid 
girdur,  though  the  draught  might  be  lenened,  the  tyre  of  the  wheela 
would  roll  down  the  raiU  to  a  correspoadiag  angle  with  themselves. 
Tbe  mode  of  connection  of  this  rail,  by  a  piece  of  nearly  similar  seeliofi, 
to  which  il  wu  firmly  riieited,  wat  objected  lo,  on  tbe  ground  of  ttiera 
tieing  no  allowance  for  eipsniion  snd  contraction  ;  tha  strength  of  the 
joint  depending  entirely  npon  that  of  tbe  rivets.  Many  moditicatiooa  in 
the  form  of  ibe  girder<rail  wu  sugguted ;  among  them  a  T  section,  with 
a  rail,  or  rib,  on  the  upper  aurface,  and  a  vertical  portion  below,  giving 
itifTnesi,  aad  forming  a  lolid  web  for  ramming  tbe  ballstt  sgaioat. 

The  lupports  for  the  raili  were  next  considered,  tod  the  reawni  for 
abandoning  atone  blocks  were  attributed,  in  some  degree,  to  their  bstdoeis 
aod  rigidity,  which  csuied  much  noise,  bat  principally  to  tbe  diflculty 
of  packing  and  maintaining  the  way,  owing  to  their  depth,  to  the  chairs 
cutting  into  the  htone,  snd  the  apikes  working  lioie.  Tbe  sdaplioa  of 
timber  sleepen,  Aral  on  nenly.msde  embankments,  sfterwaidi  univer- 
sally— their  size  aud  number  to  each  length  of  rail,  and  the  proportianate 
area  to  the  length  of  bearing — to  the  necestity  for  their  tkcing  auok  inlo 
tbe  ballsit,  and  yet  to  bare  such  aa  amouot  under  them  m  to  prevent 
their  being  depreaaed.ia  the  ground,  wu  slao  treated  of.  and  a  oompsriiou 
inatilutcd  between  crots-alecpera  and  longitudinal  timbers,  from  which  it 
appeared,  that  when  their  bearing  lurfaccs  were  ei^ual  the  quantity  of 
timber  uted  m  etch  would  be  the  aamc,  aod,  protitleii  tbe  QoaLity  wu 
aimilar  in  both  cues,  which  it  ought  to  be,  the  coat  of  this  portion  of 
the  way  would  also  be  the  lame.  Tbo  longitudinal  lyaten  certainly 
afforded  great  itiffaeii  to  tbe  rail,  and  offered  greater  facilities  for 
packlug ;  but,  on  ttie  other  hand,  tbe  liinher  wu  more  cruibcd  thsn  in 
tbe  crots-sleepera,  the  fuleoings  were  leu  effectual,  aud  were  omre 
dithcolt  of  access.  For  the  purpoie  of  obtsioing  greater  durabiUty  in 
this  portion  of  way,  and,  at  tbe  ssme  time  to  preaerve  the  slutioity 
afforded  by  tbe  timber  aubatructure,  Mr.  Reynolda  had  designed  a  com- 
bination of  wood  sad  iion,  the  wood,  to  which  the  rails  were  attached, 
being  placed  in  a  cast-iron  trough,  trisnguUr  in  section,  with  tbe  spex 
dowDwardi.  This  aystem,  however,  did  ool  meet  with  much  favour,  aikd 
mora  recently  vanout  cunlrivsncus  bad  been  augge»ted,  and  in  tome 
inatances  tried  succesifully,  for  doing  away  entirely  with  tbe  timber  work 
in  thetubttructure.  In  tbe  "  di»b-covcr"  caal-iroo  alccper,  iovented  by 
Mr.  Greaves,  of  Manchester,  and  now,  it  waa  said,  about  to  be  uied  in 
the  Egyptian  llailwsy,  the  psrking  wu  accomphibed  from  the  surface, 
through  two  small  botes ;  and  in  tbe  tyttem  inirodaced  by  Mr.  1*.  W. 
Barlow,  the  rail  wu  held  in  two  cut-iron  vicei.  which  formed  %o  rigid  a 
road,  that  there  wu  not  the  slightest  elasticity  in  it.  A  mudilication  of 
this  plan  by  Mr.  Vi.  11.  Usrlow,  in  which  the  ilecpcr  wu  cut  in  one 
piece,  with  a  chair-bead  uii  it,  and  into  which  tUe  rail  wu  aecured  by  a 
wooden  key,  wu  a  slight  impiovemcut  oo  the  previuos  method.  Mr. 
Samuel  bid  proposed  that  tbe  rail  ibould  be  held  in  a  oompreaaed  wooden 
cuabion,  or  rice,  aet  in  a  cut-iron  alecper,  or  trough,  hut  uotcuotinoous  ; 
and  Mr.  Moby,  that  the  aleeper  should  consiat  uf  ao  elongated  chair  of 
tbe  ordinary  form,  tbe  tail  being  fastened  in  it  by  means  of  a  pair  of 
folding  wcdgei.    t^ram  what  had  beeo  done,  it  might  tafely  be  coucleded 
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Ihit  eiit<iran  might  be  advintigeonilf  etnplofed,  provided  it  «u  in 
Itrgt  mutft,  and  formed  a  continaoiu  lapport :  tinleta,  indeed,  tbe  rails 
were  ao  strong  in  thftnielrei  ai  In  be  iion-d<>11rctiiig. 

The  different  modra  nf  fatteninK  the  raile  in  the  chain  at  the  joint,  so 
important  to  pretent  d&rsiliemnt,  were  then  alloded  lo.  and  the  lailurc 
of  the  wooden  keys,  at  Qnt  lucd,  nas  altrihulcil  to  their  hfin^  ridirii- 
loQily  itnall ;  iron  aiiikes  «ere  lubtlituted  for  tbem,  bat  they  also  were 
obliged  to  be  abandoned,  when  larger  woo<lea  keys  were  again  adopted  ; 
in  •ome  inatancei  ibey  were  compiMm},  like  the  treenails,  by  the  pruceia 
of  Meisra.  RanaotDc  and  May,  who  likewise  bad  introduced  a  chair  to  be 
DKd  with  tbem. 

Tlie  last  point  to  be  noticed  in  tbe  formation  of  permanent  war.  was 
Iba  establishment  of  a  firm  connection  between  the  rails,  so  as  to  form 
tbcm  Into  one  cantinuoui  bar,  and  to  remore  all  tbe  eviU  attending  bad 
Joints.  On  tbe  Blackwall  Railway  the  ends  of  Ibe  rails  were  originally 
•earfed — ibal  was  previous  to  the  ase  of  locomoiivea  on  this  line — but 
this  weakened  the  enda,  and  reduced  the  arailable  length  of  eaeh  rail. 
Sabsequently  the  addition  of  fishes  on  both  sides  of  the  rails  was 
proposed:  various  modrs  of  accomplishing  (he  same  object  were  given  ; 
at  Gnt  of  cast,  aflerwardi  of  wrought  iron,  and  then  only  to  tnueh  at 
the  lop  and  bollom  ;  these  lishei  were  laid  in  the  channel  of  the  rail, 
aod,  in  the  first  place,  were  supported  at  the  ends  by  cbaira  ;  but  at  fresh 
castings  had  to  he  made  lo  receive  ibem,  it  was  thought  better  to  have 
bole*  in  tbe  raili  and  li-%bes,  and  lo  pas*  a  holt  through  all,  the  holes  in 
the  nils  being  made  larger  than  those  in  the  fiihea,  ao  aa  to  allow  of 
eipansion  and  contraction.  To  meet  tbe  objeclioo  to  the  increatrd  cost 
of  this  plan,  Mr.  Simoel,  in  1S49,  propoand  that  a  chair  should  lie  cast 
with  only  one  jaw  to  fill  one  channel  of  tbe  rail,  tbe  other  being  occaplcJ 
by  tbe  Gsb. 

In  Egypt  tbe  dry  best  of  the  atmosphere  was  fatal  to  timber,  and  the 
toil  along  which  tbe  line  would  be  carried,  would  Tary  from  the  extreme 
moisture  of  irrigated  land  to  parched  dusL  Therefore  tbe  deeper  tbo 
foundaliona  of  a  discontinuous  sleeper-road  could  be  placed,  the  better 
chance  there  was  of  their  remaining  firm.  In  tbe  flat  part*  nf  India  two 
CTils  bad  to  be  guarded  againat ;  tbe  one,  the  floating  up  of  a  line  during 
rainy  seasona,  if  much  limber  was  used  i  tbe  other,  tbe  ravagea  of  tbe 
white  ant,  wbieh  might  poaiibly  be  prevented  by  creointed  timber;  but 
this,  in  dry  wcatbcr,  would  be  liable  to  he  fired  cither  by  hot  coke  or  the 
burning  aun.  And  in  both  these  countriea,  as  well  as  tn  the  Australian 
colonies,  where  fences  aetd  police  could  not  well  be  maintaiset],  an 
abaanca  of  anything  which  could  be  easily  pilfered,  was  a  great  deside- 
ratum ;  there  ihould  bo  few  parts,  and  easily  put  together,  ao  as  to  require 
little  skililed  labour,  where  SDCh  labonr  would  be  dear. 

Under  all  these  circnfostaooes,  it  was  aubmitted  that  an  iron  girder, 
rail,  of  simple  constiuction,  hollow,  so  aa  tn  preserve  as  nearly  a  tinifann 
temperature  aa  poasible.  under  tbe  extreme  variatiam  of  temperature 
between  day  and  night,  would  be  tbe  most  efficacious,  the  simplest,  and 
evcntoally  tbe  cheapest. 

Ffb.  17  and  24.— RoBaar  STKpniKaov,  Esq.*  M.P.,  T.P.,  3a  tb«  Cbalr. 

The  discussion  on  Mr.  \V.  B.  Adams's  paper,  "  On  the  PeriDanenl  Way 
of  Railways,"  occupied  the  whole  of  these  evenings. 

The  importance  of  diminisbiug  tbe  cost  of  maintertance  of  way  was 
admitted  by  all  the  speakers,  and  nuraeious  improvements  introduced  for 
that  purpose  were  mentioned.  Those  whirh  appeared  to  have  obtained 
the  most  general  approvol,  were  Mr.  Fowler's  long  chairj  Messrs,  Adams' 
and  Bicbardaon's  fished  joints;  Mr.  Samuel's  fished  chairs;  Mr.  P.  \V. 
Barlow's  cail-iroo  sleepen;  and  Mr.  W.  H.  Barlow'a  aclf-supporting, 
broad-flanged,  wrougbt-iron  rails.  Each  of  these  systems  were  ehonn 
to  possess  peculiar  qualities,  but  it  appe>ared  ta  be  admitted,  that  the 
latter  mmbined  the  greater  number  of  advaniagea.  now  that  the  more 
powerful  nacbinery  of  the  iron  works  enabled  heavy  rails  to  be  rolled 
with  greater  fteility,  and  at  a  less  cost.  Tbe  asserted  rigidity  of  tbe 
iron  linei,  without  timber  sleepers,  waa  combated;  and  it  vr at  stated 
that,  from  the  evenness  of  the  jointa,  tbe  wear  and  tear  nf  the  rollirig 
slock  would  be  diminttbed,  the  cost  of  maintenance  of  the  permanent 
way  would  be  materially  reduced,  and  that  provition  against  tbe  effects 
of  the  contraction  aod  expansion  of  a  long  lenglb  of  rails  rivetted 
together,  need  not  b«  made,  aa  tit  practice  the  anticipated  effects  were 
not  expr rienced. 

It  wu  stated,  that  the  system  nf  fishing  the  joints  bad  been  praitiseil 
in  Germany  for  some  lime,  and  that  as  far  hark  aa  IK3K,  rails  wiili  a  hole 
at  each  end  had  been  exported  from  this  country  ;  tt  appeared,  however, 
to  be  the  general  opinion,  that  thede  bolrs  were  not  intended  for  fisbts, 
but  for  ttaveraiiig  pina  lo  bold  down  tbe  ends  iif  Ibu  rails  in  tbe  jnint 
chairs;  however,  within  the  last  few  yeors  the  syilem  of  fished  joiols  Lul 
been  introduced  with  great  advantage  in  Germany. 

Tbe  numerous  varieties  of  form  propc>»etl  by  Mr.  Adatna,  for  inflraible 
girder-raila,  for  hollow  iron  aleeepers.  for  a  combination  of  limber  and 
stone  beatings,  &c..  were  diicuased ;  the  lysteai  of  accumulating  all 
kinds  of  assumed  forroi,  was  censured  as  having  a  tendency  lo  rrtard  the 
introduction  of  improvementa  by  practical  mgineert;  and  the  rnnipound 
rails  were  objected  to  as  being  less  substantial  at  first,  and  more  expcn. 
aive  to  renew  than  Barlow'a  rail,  which,  when  exfoliated  on  tbe  surface 
could  be  again  rolled,  at  a  cost  of  less  than  21.  per  Ion;  the  other  modi* 


ficAlions  were  not  considered  to  be  required,  ■■  irith  the  preaent  upe- 
rleoce  la  railway  affairs,  with  good  materials,  care  in  potting  thcni 
together,  and  kecpiag  tbe  whole  in  order,  a  good  travelling  ruad  riiight  lie 
made  and  luaiultfinril  on  any  of  tbe  usual  systems,  Up  to  tbe  present 
time,  a  strong  bridge. rait,  drmly  secured  to  a  strong  longitudinal  oalk  of 
timber,  soundly  packed  with  dry  gtavcl  ballast,  and  well  drained,  bad 
been  admitted  to  be,  if  not  tbe  beat,  to  be  oo«  of  tbe  best  kinds  of  per- 
manent way.  It  remained  to  be  demonstrated  by  lime,  what  amount  of 
improvement  was  introduced  by  the  continuous  broad-flanged  rail,  which 
it  was  admitted  did  appear  to  be  well  adapted  for  foreign  lines,  but  with 
respect  tu  tbem  it  waa  co^ntcndcd,  that  in  almost  all  the  tropical  climatea 
there  were  some  hinds  of  limber  which  resisted  the  white  aoi,  and  those 
would  necessarily  be  tised ;  but  it  was  probabla  that  the  use  of  iron 
might  be  found  ultimately  more  economical,  ei«D  U  it  were  more  ooaU/ 
at  the  outset. 

On  the  question  of  stone  block  railways,  it  waa  urged,  that  oa  several 
lines  so  constructed,  whera  the  traffic  waa  cootiderablo,  but  the  velocity 
did  not  exceed  ten  or  twelve  miles  per  hour,  tba  rails  Usled  well,  and  tbe 
cost  of  raainlensiioe  of  way  was  light;  but  tbit  where  the  velocity  waa 
great  tbe  rigidity  was  objectionable,  and  caused  too  much  wear  and  tear 
of  tbe  rolling  block. 

In  the  various  statemenls  of  the  cost  of  maintenance  of  way,  it  wu 
essential  to  specify  what  items  were  included  in  each,  in  order  lo  arrive 
at  any  comparison.  \Vben  iron  was  cheap,  and  timber  comparatively 
dear,  the  proposed  ayatem  of  cast-iron  sleepers  and  of  very  heavy  con> 
tinuous  rails  might  be  advaatageouily  adopted;  but  In  couatries  wbert 
timber  was  abundant  and  iron  must  be  imported,  tbe  system  of  longi- 
tudinal sleepers  and  light  rails  would  of  necessity  be  adopted. 

^Vith  respect  to  tbe  cast-iron  sleepers  on  tbe  South  Eastern  Railwriy, 
it  wa*  stated,  in  reply  to  quntiou*.  that  there  waa  nut  a  greater  amount 
of  breakage  than  with  ordmary  cait-iron  chairs,  although  the  system  bad 
been  principally  tried  on  a  part  of  tbe  tins  where  tbe  traffic  was  very 
heavy  and  the  ballast  waa  very  bad,  and  that  the  offer  of  Mr.  Taylor,  the 
contractor,  to  raaiotiin  aod  renew  those  parts  of  the  line  laid  with  cast- 
irun  sleepers,  for  twcnty-ooc  years  for  100/.  per  aonom,  sufficiently  proved 
tbe  fact. 

It  was  urged  also,  that  it  was  impossible  to  draw  any  accurate  dedoc- 
lious  from  tbe  expenditure  in  maintaining  a  wood-ilceper  lint  for  six 
months,  as  it  might  appear  in  the  next  half-year  that  an  apparent  Hviog 
had  been  made  at  the  expense  of  increased  deterioration. 

It  was  urged,  that  the  duration  of  rails  must  depend  on  the  quality  of 
the  iron,  tbe  proportion  of  its  weight  to  tbe  traffic,  and  tba  vtlocity  and 
amount  of  ibst  traffic.  That  the  question  of  tbe  coat  of  mslntenaoce  of 
wny  was,  up  to  tbe  present  lime,  almost  an  tnsiiluble  probUin,  the 
elemcntt  leuig  incomstani,  no  absolutely  parallel  cases  being  in  eiUlence, 
and  unless  aII  the  condilitins  were  distinctly  given,  no  compAris»n  be- 
tween dilTereat  systems  could  be  established. 

Tbe  paper  anoouoeed  lo  be  read  at  tbe  Meeting  nf  Tueiiday,  March  2od , 
was  *'  Uri  the  Electric  Telegraph,  and  the  prinuipal  improve iDeQtl  in  ita 
ooustruciiofl,"  by  Mr.  F.  R.  Window.  Aasoo.  Inat.  C.E. 


ROYAL   SCOTTISH   SOCIETY   OF   ARTS, 
Fvh.  9.— Dr.  Less,  LL.D.,  President,  la  the  Chair. 

"On  Ihe  ihtorifi  pf  Galileo  and  Leiimits,  touching  tke  Strain  and 
SirenglA  of  Materinl.  om  Me  potitiun  of  the  ^'eutral  Jxia  in  lUaw,  and 
Ihtir  aclunt  itrenyth  in  r^wtnct  to  Ihe  rttitttng  forea  nf  Comjimnon 
and  Sjrlention  on  epjtoaite  aide§  of  thi»  tm."—B<f  G.  Ijiu,  LU.D.», 
President. 

Dr.  Leei,  after  adverting  to  the  several  waya  in  which  a  beam  may  be 
strained,  proceeded  to  any  that  oeilher  the  theory  of  (jslileo  nor  that  of 
LeibnitK,  were  consiiitent  with  the  real  condition  of  the  material  when 
under  transverse  strain,  to  which  alone  be  now  proposed  to  call  the 
attention  of  the  Society.  It  required  but  little  reflection  to  see  that 
when  a  beutn  is  atrained  transversely,  ita  fibres  were  cumpressed  ou  one 
side  and  stretched  on  the  other,  and  that  therefore,  there  must  be  some 
line  within  the  beam  where  the  compression  ends  and  the  extension 
begins.  Here  tbe  material  wiU  ocitber  be  compressed  nor  eiicnded  ;  this 
lines  lakes,  aocnrdingly,  Ihe  name  nf  tbe  nndral  oj-tr.  Although  tba 
existence  of  this  axis  nos  long  maintained,  its  real  existence  was  flitt 
approximftliTely  delermiued  by  Barliav.  From  his  experiments,  it 
appeared  that  in  wood,  to  which  they  referred,  tbe  neutral  axis  dinifea 
the  depth  of  the  beam,  su  that  the  square  of  its  depth,  reckoning  through 
the  area  of  tension,  was  equal  to  three  times  the  square  oi  its  depth, 
reckoning  throi^gh  tbe  area  of  cumprcasion.  On  this  principle,  it  easily 
followed  thai  the  position  of  tbe  axis  wae  -6  ard  -4  of  the  depth  nearly. 
Tbe  real  position  of  the  axis  might  be  deteroiitted,  provided  we  knew  tbe 
tensile  and  comprrssiTc  force  of  material.  These  bring  understood  to  be 
given,  be  Ihen  proceeded  to  the  mathematical  cun»id«ratiun  uf  llie 
question,  deciacing  formulic.  not  only  for  the  position  of  tbe  neutral  axis, 
but  also  for  the  strrnglh  of  beam  uf  any  given  tualeiial.  In  applying  tfaeac 
to  cast-iron,  wbicb  has  a  co^mprestive  strength  nf  49  Ions  per  square  inch, 
and  a  leoaile  slrcnglb  of  9  tons,  it  appeared  that  tbe  neutral  axis  was 
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•t  -7  of  the  deplh,  reekoDin^  titroagh  the  «r«t  of  ten^tnn;  asil  *3  of  tbe 
deptb.  through  that  of  compreiiioD;  that  a  b«iai  of  the  lane  material, 
12  inches  deep,  ^  irtclii;!  thick,  and  19  fed  Inu^,  wnuld  bear  a  weight  of 
28  toas  at  ita  e&tremilj',  or,  lakiag  lu  own  weight  iolo  accoUDi,  a  weight 
of  26  MM. 

•'  Dmeription  tfa  Cattiron  Smny  Brt/t^.  eonttmetfd  y%r  PettrMeaJ 
Hmr^tWf  6y  Meurt.  lihikie,  Panmure  Fnundry^/nm  dcaipu  by  itt»m. 
Jifertnaaia,  Civil  Enginnrs"     Ety  J,  Lawkkniiun  Krbr,  C.Em 

The  iwin|   hriduR,   erected   in   tB50,   over  the  eatiat,  which  wai  cut 

'  tbroagb  the  tithmui  M!p4iTatinf[  the  north  and  aouth  hnrboun  of  Peter- 
head, ii  of  cait'iroD,  and  contitta  of  two  compart menti  or   teavea.     The 

I  ipan  la -f  I  ft.  6in. ;  rise,  5  ft.  6  in.;  breadth  over  all,  20ft.  5  in.;  and 
total  lenRth,  99  fl.  6  in.     The  depth  of  tlie  riti-riar  girden  at  the  crown 

'  ia  1S|  inehei,  and  of  that  of  the  interior  ll|  incbet.  The  weight  of 
each  leaf  ii  91 A  ton*,  of  which  13  tont  are  bsllail.  A  man  with  one 
hand  can  eaiil;  work  the  gearinii  which  cauica  i)>e  leaf  tu  rtTolve ;  and, 
conkidcring   tbi*  great  weight  (91 1  tont),   it  te«tiltci  the  quality  both  of 

'  the  deaign  and  eiecntion.  The  work  reflects  great  credit  on  the  Meaari. 
Blaikte,  of  the  Panmure  Foundry,  who  were  the  contractors.  The 
■dvantaget  which  have  resulted  from  the  communication  between  the 
two  harboara  were  itated  to  he  great,  as  vesseli  can  now  enter  or  leare 
either  harbour  in  every  itate  of  the  wind. 


VOTES   OF   THE   MOITTH. 

Architetinrad  Conreraaziont!. — A  step  in   tlie   lijflit  direction 

<  wu  taken  when  it  was  determined  to  hold  a  conversazione  in 

the  fpillery  of  the  Architectural  Exhibition.     At  thia  conver- 

saftione,  on  Wednesday  the  18th,  the  Eart  de  Grey  ^ve  in  h\* 

[adheiion    to   the   Institution,  and    inaugurated  its  permanent 

^  eatsblishment  in  a  speech  which  came  home  to  his  heiirers,  and 

was  well  rulculnted  to  enlint  the  KympathieH  of  the  profeHsion. 

Tlte  BnUderV  Bail. — It  is  one  instance  of  advancement,  that 
I  orgaiiiHation  is  advancing  among  tlie  meinbera  of  the  enj^inecr- 
itig  and  arcliitt-'Ctural  prufeiwions,  and  of  those  cla&seK  clo^lv 
connected  with  them.  It  ia  in  this  light  that  we  look  witb 
gratification  on  the  annual  celebration  of  the  Buildera'  Bene- 
volent InAtitiition  Hall,  which  paiucd  off  most  fiucccot^ftilly.  on 
the  19tb  utt.,  at  AVillisa  Rooms;  and  the  moro  particularly,  as 
a  benevulHot  purpose  was  associated  with  it.  Cpwards  of  bIjc 
hundred  persons  were  preient. 

Affifintion  of  Litemry  and  Seientifie  InstUutioM. — The  council 
of  the  Society  of  Arts  has  under  ita  consideration  a  very 
important  proposition  made  to  it  by  Mr.  Harry  Chester,  and 
which  contemplates  the  nthlintion  01  the  literary  and  scientific 
institution)),  tlie  niechanicn'  in)iititute»s  and  other  Himtlar  bodies 
throughout  the  country.  Since  the  clo-te  of  the  (ireat  Flxhi- 
bition  the  society,  which  contributed  so  largely  to  the  realisation 
of  that  display,  has  p'eatly  dtreni^hened  itn  popularity  and 
meana  of  usefulness.  Every  week  large  accetti4ion!4  are  made  to 
the  number  of  itn  members,  while  the  series  of  lecture*  delivered 
on  the  eufTgeation  of  H.  R.  H.  Prince  Albert  have  proved  emi- 
nently successful.  These  are  Ktill  in  prciu;rc!i-s  every  Wedne^^dny 
evening,  and  draw  crowded  audiences.  The  extensive  range  of 
fubjects  treated  unfits  them  fur  being  made  tlie  materials  for  a 
new!(paper  report,  but  the  council  ha-t  undertaken  the  ptihlicatiun 
of  them  in  a  separate  form;  and  a«  the  tecturerflaremen  of  the 
highetit  eminence  in  their  renipective  departments,  there  cannot 
be  a  doubt  that  their  treatiNe<t  will  receive  a  wide  circulation, 
end  be  highly  appreciated.  From  tho^e  which  have  already  been 
delivered,  we  are  disposed  to  think  that  thi«  course  of  lectures 
will  be  found  in  no  respect  inferior,  either  in  interest  or  %'nlue. 
to  the  long-promised  and  long-delayed  jury  reports,  the  furmnl 
character  of  which,  combined  with  other  circumstances,  placeii 
tbent  at  a  di«advantace  in  many  respects  when  compared  with 

CDduetions  the  authors  of  wliich  were  in  a  freer  and  lexs  em- 
rraseed  position  to  write  as  they  thought.  The  names  of  Dr. 
Whewell,  Sir  H.  l>e  la  Beche,  Professor  Owen,  Mr.  Jacob  Bell, 
Dr.  Playfair,  Dr.  LinJley,  Professor  Solly,  Professor  M'illin, 
&Ir.  Glashier,  Mr.  Ilensman,  and  Dr.  Iluyle,  are  sufficient 
guarantee;!  uf  themselvef  fur  the  manner  In  which  their  reiipec- 
tive taaks  havebeen  performed ;  and  the  subjects  still  to  be  treated 
before  all  the  sections  uf  the  Greiit  Exhitiitiun  have  been  re- 
viewed, will  no  doubt  he  confided  to  equally  competent  and  able 
handa.  Under  such  circunistanceii,  and  Moeing  ttie  useful  tie»^  of 
the  Mciety  and  itR  vigour  daily  extended,  it  occurred  to  Mr. 
Chester  to  lay  before  the  council  h\*  priipf>f>ition.  He  points  out  in 
hia  letter,  that  the  literary  and  scieittihc  institutiuiiM  which  now 
exist  in  almost  every  town  throughout  tbe  country  are  at  prc:4ent 


for  the  most  part  in  a  languishing  conditloo,  that  they  are 
inflated  and  po<»eaa  no  means  of  co-openitiun  for  the  ciimmon 
good,  and  that  they  have  no  connection  with  the  great  central 
associations  which  pursue  under  national  auspices  the  objects  of 
literature,  science,  nnd  art.  To  infuse  now  life  into  these  local 
bodies,  and  to  found  a  wcll-organiMed  syateni,  whereby  industrial 
knowledge  may  be  cheaply  and  conveniently  diffuited,  arc  the 
cndif  which  Mr.  Cheiiter  aimit  at.  He  points  out  tbe  many 
social  questions  apart  from  politics  which  might  with  auch  a 
machinery*  at  command  be  thoroughly  ventilated,  and  he  givea 
examples  in  which  the  principle  of  nsaoointion  recommended  by 
him  purtially  developed  has  been  attend  with  beneficial  results. 
The  council  of  the  society  seems  diapoaed  to  act  upon  his 
suggestion,  and  there  cannot  be  n  doubt,  that  if  by  the  measures 
adapted,  h  cliaracter  of  greater  practical  uiilitv  ih  imparted  to 
the  local  institutiuns,  a  public  good  of  no  iimnlJ  importance  will 
have  been  achieved.  White  the  fate  of  the  Crystal  Palace  re- 
mainii  doubtful,  and  the  Uoyul  Commission  shows  no  Mign  of 
returning  energy,  the  Society  of  Arts,  by  carefully  8ustainin({ 
the  organisation  of  the  Exhibition,  and  by  fostering  the  impulH* 
which  it  gave  to  industrial  knowlftdge,  may  quietly  take  posses- 
sion of  a  field  of  usefulness,  fur  which  its  popular  conittitution 
and  its  independence  of  government  control  admirably  adapt  it. 
In  all  that  relates  to  the  progress  of  the  arts,  facilities  of  c-om* 
raunlcation  between  kindred  institutions  must  be  extremely 
desirable,  and  the  benefit*  to  be  derived  by  following  up  the 
scheme  now  contemplated,  will  be  better  understood  when  it  in 
remembered  how  little  informatiini  on  industrial  subject*  had 
been  popularised,  even  in  England,  before  the  great  display  in 
Hyde  Park,  anrl  how  vast  an  extenaiun  it  received  from  that 
remnrkahle  event.— 7*imfi*, 

Patr»t  l.fiw  AmeudtricHt. — Lord  Brougham's  new  bill  on  the 
Patent  LaMH,  has  just  been  printed.  It  contaiim  fifty-eight 
l^eclio^a.  Knipoweri  Iler  Majesty  to  grant  letters  patent  fur 
inventions.  Certain  commiaeionert  are  to  be  deemed  corami»- 
hionerA,  and  they  are  to  appoint  examineni,  make  rules  and 
rogulation&,  and  to  report  annually  to  Parliament.  Inventions 
provifiiiinaily  registered  are  to  be  protected  under  the  new  .ict. 
An  appeal  is  given  to  a  law  officer,  and  from  him  to  the  Lord 
Chancellor.  By  one  of  the  provisions  the  courts  of  common 
law  may  grant  injunctions  in  cases  of  infringement  of  patent. 
The  stamp  duties  payable  under  the  act  ore  given  in  the 
schedule  annexed.  Her  Majeaty  it  is  proposed  tu  empower  by 
an  Order  in  Council,  so  as  to  authorise  letters  patent  to  be 
granted  for  the  culimicH.  The  bill  is  waiting  in  too  Huuse  of 
Lords  for  further  consideration, 

Rofhetter  New  Bridge. — Messrs.  Kox,  Henderson,  and  Co.,  in- 
vited the  wardens  of  Kochester  Bridge,  and  a  number  of 
engineers  and  other  gentlemen,  on  the  2tfth  ult.,  to  witness  tbe 
arrangements  fur  sinking,  by  meand  uf  the  newly  invented 
pneumatic  proceiu,  the  last  of  the  cast-iron  cylinder;*  employed 
in  the  cooxtruction  of  the  fuundnliuu  uf  the  new  bridge  over 
the  river  .Medway.  .Vfter  an  examtaatlon  of  the  finished  por- 
tions uf  tbe  work,  the  company  witnessed  with  great  interest 
the  operations  for  expelling  the  water  from  the  cylinder  by 
means  of  atmospheric  pressure,  and  uf  pasiing  tbe  workmen 
artd  materitiU  in  and  out  uf  tbe  cylinder  under  pressure,  by 
meantt  of  the  iiir-locki^  AeveriJ  of  the  gentlemen  present  entering 
and  remaining  some  time  in  the  cylinder.  The  party  consisted 
of  Lord  Darnlev,  Col.  Snndham,  lt,.E.,  Capt.  Simmtms,  R.E., 
.Mr.  T.  Brassoy,  Mr.  J.  Martin,  M.P.,  Mr.  C.  .May,  Dr.  Fox, 
Dr.  Black,  and  Mr.  C.  U.  Wild,  C.E.,  with  Sir  Charles  Fox, 
une  of  the  contractors  of  the  bridge,  Mr.  John  Hughes,  liuperin- 
tendent  of  wurk^i,  and  Mr.  John  Wright,  resident  engineer, 
acting  under  Sir  \V.  Cubitt. 

The  ytariotiette  Theatre, — This  little  house  continues  to  attract 
public  attention,  and  deserves  u  alight  notice  from  our  hands, 
tar  the  ingenuity  displayed  iu  working  the  little  puppets  who 
contrive  to  aniuso  so  many  people.  'I  he  action  uf  walking  and 
moving  the  armn  caused  ktoiue  difficulty  at  first;  but  the  figures 
are  now  much  improved,  and  could  tUe  appearance  of  the  line 
that  su>(peiidK  them  be  made  less  prominent,  would  approach 
much  nearer  tu  reality.  The  scenery  is  pretty,  and  the  bnllet- 
dancing  well  contrived.  The  theatre  has  been  formed  out  of 
the  late  Adelaide  ii^tUery,  and  contains  a  neat  little  ^tage,  or- 
cltestru,  &nd  pit;  aUo  reserved  seats,  which  are  jilaced  behind 
the  pit,  8  few  private  boxes  acro)^s  the  end,  and  twutier^^of 
balconies  ranged  on  each  side,  which  render  on  the  whole  accuni- 
modatioD  for  about  iuo  persons. 
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laST    or    HEW    FATEMTB 

ORANTBD  IN  SMfltJkNO    FROM    JaKDART    22,  TO    FrBBOART  14,  18S2. 

Six  iiontht  atlomtd/br  Simimmt  mnlm  othtrtnM  exprttttd. 

TbonM  RtrbardNiQ,  nf  NrwruUv-npan-TirBC.  Ibr  trnprvrnnrnU  la  th*  mamatac- 
tart  lit  RUfOMl*  Anil  (oinr  of  lU  ulu.—Janaarf  23. 

0«orfe  8Uo!T'  of  t-'sl>ri>lK»,  Ukldlm-x.  nKbiitlat.  fur  certsle  InpTcmmffBta  In 
MBthlaatyAiv  rrkplnr.  ninNinjr,  »nd  ilrllmfloit  drj  or  ftttn  croiii  -^l»nuuj  }4. 

WUnun  PUdltiK,  of  iliv  Suvtd,  H IddWvvx,  gratkman,  for  ImpniTrmMiU  la  ihi 
■■■■httiwi.  prrfMratlim,  and  c«mbh)»llo«  of  niaUfiaU  or  aiitiaUncn  tat  thr  pro. 
dHctioa  or  tuil,  «ik1  far  other  uavful  parpoM*  lu  wbldi  BBtnnl  coal  cm  Im  appflvd. 
— Jmout  2*. 

Pntik  Clark  Hllta,  at  Vrplford,  Knit.  in«i«fkrUiring  cfacmUt,  for  ImproTCwmU 
la  iBMuhcturliiB  ami  irarifylof  nr»lt)  fun.and  In  pr«paHii(  cwrtals  sufavteacta  fbr 
imrirrlmr  tbtr  •am*.— JMiusry  'M. 

JoMfih  Jniif*,  or  Bllalon,  StalTonl,  fnmar*  tiul1d«r,  for  an  Improvcnciit  or  Im- 
piovroimu  In  fnniam  oMd  In  thr  manufariurc  of  Iron.— Januaif  341 

Richard  PnrO  Sturf««,  ol  Elniiln|[ham.  Warwick.  inarufacUirrr,  for  att  latpiovvd 
method  or  !mprwr«d  BMtliMla  of  ofna««atin|  ncUlUc  •■irfMr*.— Jamtary  U. 

Jaiui  Riiiba,  (if  nirmlnfb«in,  maniifarliir^r,  and  F.ufrnm  Nlcoll«,  of  lh«  lamc 
plan,  dvll  annlitArT,  fu>  <«rt«ln  Impmvrd  macUnrry  to  be  qc«il  Jn  the  mkanfaclarr 
of  naUi,  rlvfi*,  liolu.  or  ptiti,  uihI  acrtv-liUnhk  — January  '24. 

^ter  Imwod  L*  Comla  da  PoatalMmorNn,  of  Sooth -ativ^t,  Pluaburr,  for  rvrtala 
iBptiiftornIa  In  llitiofrvplilr.  tyvow^'  ■Bd  •Itiar  prtntln^  prMa«i .  which  Im. 
pwnraumta  ar«  aUo  appHcablt.  with  eanalB  inodlBntkMta,  to  Nuat-ilite  larobarUw , 
al(«(lMU«.  and  olbrr  naUcra.  aad  U  conprculDf  Id  g«BW»l.  (A  contiivntntloa.) 
— Jantiary  ?4. 

Jaowa  OalbcTEOlr,  <»f  BlUiun,  Kanl.  eitTalop*  nianufhctunr,  for  tntprormaaU  tn 
tb«  muiulkciura  and  oraamiollDK  of  nivvlopMi  pan*  of  which  <n<pro«vinci)l«  arr 
appMnbIc  lo  Dth«T  rivatrlptiDni  of  alallonttTi  and  la  ihv  mai-hkutTy,  apparatua,  or 
mMBi  to  ba  UMd  ibvrrfs.— Janiiarr  24. 

Amd  Wondwortb  5nf.  ood  SaHRl  How«r,  of  UaaaachiisftH,  Uniwd  S(Mm  of 
North  Ain«r1ca,  for  cartaio  n«w  aod  uaafol  Improfwxiica  la  maeblncrr  tar  naoafnc- 
luHni  brtcka.  tllra,  or  otfatr  artklea  of  a  atnlUr  character.— J BDaary  2*. 

Alfrtd  RIAard  Corp*,  of  KnMlo|rloii,  Hhldla*rx,  fcntlastaa,  lor  tmpfovimitiltB  la 
irowaar-Mnp  teanaara.— Januarj  2*. 

G«otM  K«nt,  of  tha  Strand,  HkldlM*a.  patent/*  of  th*  rotary  liulfr^tniner,  tor 
(«Ttalii  ItnpfutniBvnla  In  appairatnfgrrifUliKi:tndBa.  and  Inapporatna  for  cleaning 
hnlTr*.— January  34, 

Jaivpb  Uaudilay,  of  thf  trni  of  Mandalay,  Soo,  and  Field,  of  I^nibelli.  Surrvr, 
taglnaara,  be  ImproMocou  to  aW-angln— ,  whlrb  ara  alao  appllMUe,  wbolly.  or 
bi  part,  to  numpa,  and  ■ibtr  modft  nachlM*.— Jamtaty  3$. 

Kdward  {Hmooa,  of  VlnBlnfban.  tallow-ckandlar,  fur  Mrlaln  Improvraenta  la 
Hfhtinr.— January  V. 

WllUiam  Briodlry.  nf  Qi»»«nbltb^.  for  Improvemnua  In  Iba  aaaaufaietarv  of  iocktd 
(•lirlc».  and  In  ihe  fnanuficlarc  of  bol too*.— January  £7. 

WIDUm  Rray,  of  flwanUnr,  Upper  Tbamr«.>trrrt.  City,  London,  a«ri<i]ltiiraJ 
Implcmrnt  maker,  for  ImproraoMnla  hi  RopHiff  nacblnca.  (A  coammkatioa.)— 
JactLiary  '27. 

(•eorvo  VTiDcan,  of  the  New  Norib-ro»d,  Roiioo.  and  Anbnr  Hnlion,  of  Bpr1>ert- 
atreei,  Ne«  North-Road,  Hoilon,  lor  Improvrtnenti  In  the  manafOrturv  of  enaha.— 
Jonnnry  3*. 

N»  ana  Anilih,  of  Krw  Tork,  miled  Atatea  of  America,  Keniieman,  for  Inprov*. 
OMM*  In  the  rooMniriion  of  tlollna  aad  vlber  almlior  atr1n|vd  mtiatcal  Inatrvmcnla. 
(A  camffla*lnU«n.>— Jannary  U. 

Jran  BniJantii  Ceqnalrtt.  of  Lyoni,  In  (Im  Itepubllr  of  Prance,  mercbaBt,  for  ini> 
proeed  apparalui  for  tubrlcailoi  machlnrnr.— Jnnnary  27. 

Janea  Joaeph  Ilninpi,  of  tbe  Caaal  Ironwirlr*,  Poplar,  llld<llefe>,  eaftneer,  for 
nnala  topiwrcd  eomblnailona  of  mairrtala  In  •blpbnlltl)n(.  >.A  coointunlcatloa.)— 
iannMyV. 

Ateooader  MlOa  DIs.  of  SaKord,  brewer,  (or  r^rtaiii  Improvement*  In  the  method 
of  *enltlailo|  aparUneata  or  balldlnga,  oad  la  Ibo  apparotiu  connected  tbcrewtlh,— 
January  27. 

Tbomaa  Lambert,  of  nimpitead-raad,  Hlddlaaes,  plano-larte  maaafkrtutvr,  fcr 
oerlain  ImprweinFiiU  lu  planulortea.— January  37. 

Ju]iaa  ttcmard.  of  Gulldlard  atrMl,  llu*»eil  rquare.  MIddletex,  genltaniB,  fbr  isi- 
|iri>trn»entj  In  Ihr  niaruraniurv  or  trudtiitluo  of  bnoia  and  ibooa,  ottd  Is  ■■Iwlala. 
machinery,  and  apparatu*  connected  therrwith.— Jannary  'JI. 

Joarph  Vloi-«rtt  MrlcbUT  Rayfoondl,  of  Paila.  fraiice.  machlDlat,  for  ctrtalo  tot' 
pmrrri  atallitk'  and  ileict  1)1  live  map*.— Jan  nary  27> 

laani'  Lewla  PulTarmachrr,  of  Vietina.  ei<g^neer,  for  Improrrmenta  in  falvaoo. 
vlacitlr.  mofneu. elect rlf-.  and  el#ctro-iBa||»*llc  apparalm,  aod  tn  tbe  application 
lberr»r  to  l>ehllD|.  Ulegrapblc,  aod  noUre  purpoa«i.  — Jaiutar^  '.■¥. 

Prai>fola  Jule*  Ifanreaui,  of  Parla,  Prance.  iDn-mannraclurer,  f<ir  tiriprDvemenla 
111  ttre-araiB,  and  lit  Inainimeata  oad  optiataioa  lued  In  cvon«ctloa  thrrewlth.— 
Jan  nary  99. 

Joaepb  Ifailmltlan  BltWr  Von  Wlotwiilev,  of  Stirrey-tlreM,  Strand,  Mlddlearx, 
Donor  of  Law.  for  crriala  Imprceementt  In  the  Irrli*  of  lire  arm i  aiMl  caniMm  ;  and 
hi  fan-aiatch««.  or  tn  Ibc  niodc  of  Ignilloff  luopowdef  u»«d  In  guna.  and  In  ma. 
cfalaarr  iiar  Dka«teiiuiii«  the  aome.— January  W, 

WUlntt  Snllh,  of  Ketterinf,  Northampton,  ayrlculturml  Implement  maltrr,  for 
InprovMiaau  la  apparama  for  cuitlDg  or  binJiInf  luntp-auiar  aod  other  vrf  eiable 
aobatancaa.— JoDnory  3V. 

Alfred  ViDCfniXewtoii,  of  M,  Chancery- lirve,  Ulddleoei,  mechauira)  i<rau|ihutnan. 
fbt  III  prove  in  enta  In  th«  nanafactnra  of  pigment  or  patnta.  (A  ceniwunlcatioa.; — 
Jwinary  8D. 

Edward  lllfbton,  of  Clarenc*  Vltla.  negeot'a-paik;  Mtddlaaoz,  dvll  eoflnMr,  for 
Improveoteiila  In  electric  telrgnplia,— Janaarrlll. 

lahaoi  Bacga,  of  LlTCrpeolilrrri,  Mlddleaei.  electrical  engineer,  for  Inprovnaanla 
In  cntabing  gold  qoarti  and  mriallic  <?tr». —  January  'J*.'. 

Wllltam  Lonfmald,  of  Beainnont-Kiuare,  Ulddloei,  geoUeiitaD.  for  Improveownta 
Id  obUlnloK  >u1d.— January  iW. 

Owen  William*,  of  Slratford,  Eiaex,  engineer,  for  lmpr««(Bient*  In  preparing  com- 
poailloii*  to  be  uatd  In  railway  and  other  alrucintea.  In  aubatllotlim  of  Inni,  wood, 
ood  aioBC.     (A  commnBlcatloa.)— Jannary  31, 

Hartyn  John  Boberta,  of  Woodbaoh,  Gcrrard'a-croaa,  BuiJw,  Ea<).,  for  Inprore* 
menu  la  agrlrallural  Inatmrnenl*.— January  31 . 

AtaUBdvr  Hnllatd,  of  S-'-,  Rur  Talt  Boul.  Pari*,  Franre,  genHrman.  for  Improvv- 
■MIM  In  pro|ielIing  and  nartgatlng  ahtpa,  boata,  and  teaacla  by  ateon  au<i  other 
OWttrepowrr.-  January  ;<). 

Joaepb  tlayUionir  Rent,  late  of  the  17lh  l^ncrra,  II arrow- road.  Ulddlrarx,  gen- 
tlroian,  tor  lni(ir<>TTtnciili  In  propelling  vnarla.— January  Hi. 

HkbarU  AithlbaUl  Brooman.  of  ?1eet.«tre(i,  ImoAoo,  iai  Inproretnenta  In  the 
pwrttcattoa  aitd  decvlorailon  of  olla,  and  In  the  apparalu*  employed  tbcrrln.  (A 
COmmonlcatkM).)— January  :il. 

VtUioaa  Sqairr.  of  Blsb-Uolbora,  late  of  Georgv-aUevt.  Koaton-aqtiarr.  botb  In 
Mktdleacx,  ntano-forte  maktr,  for  improrcniciu  Ib  th«  ronatnictloa  of  piano. forteo. 
— JoBuory  0). 


(Hkarlaa  Cowper.  of  Sonlhampton-buUdlaga,  Chancery,  laae,  UUMWam,  foe  )■»• 
promnriita  In  molUplylrtg  motion  BtwUcable  to  atMni'engluci.  aaw-oilUo,  aixt  other 
raarhloery  In  wUcb  an  Increaaa  of  velocity  la  tcqulrod.  (A  cooioiunkatloo.}— 
Jaauary  tt\ . 

Alfred  Vincent  Newton,  of  Chancary-Une.  Mlddlaacx,  mocbanlcoJ  draughlaman, 
for  ImnforetBcnla  \n  macbluerY  fur  wravlnf  roncli  lae«,  Braaavla  tapeatry,  and  nlnt 
carpeting,  and  other  piled  fotirk-a.     'A  communkatloa.)— Jaooory  31. 

rratkrick  Philip  Thompioo,  of  Watcrwotb».cbtmbtr>,  Oiann-alnvt,  TraAUgof 
aqitare,  engineer  and  aurveyvr,  for  Imptsowmcnta  In  filtering  ana  pnacnrlag  woiar.— 
February  'J. 

CieoTg*  Spencer,  of  t^cey-temee,  tallagton,  «dHm«v,  for  Inprovemeitta  In  Um 
Bprlngi  o(  railway  carriage* ,  tnitli*.  and  wagotM*— Feliraary  3. 

San^nel  Conllffe  Llater,  ai»1  Jama*  Ambler,  both  of  Hanamfbam,  Hrarlfnrd,  rDrlr. 
manufactunra,  t»  laiprorafltemcnia  tn  pnparlBl  aod  canHog  arool  and  other  abrana 
material*.— Fehenary  3. 

EmonueJ  Charlc*  Theodote  C'rwjirUe,  mano/acturcr,  of  Rbelmi,  for  cartalB  Im- 

Srovementa  In  tnai-hlnery  ut  apparalua   for  preparing  woollen   tbreoda   and   olbtr 
lamccta."  February  3. 

Robert  Hetkri^,  nf  Wtmpole-«ire«l.  8i.  Uaryltbooe,  Hkldlean,  Car  Improevattntt 
In  appantii*  lor  redtctlr.g  light  Into  roomaaod  other  part*  of  buUdlfga  and  plocaa. 
.—Februarys. 

Peter  CLanmfn,  of  Greaham.* treat,  London,  gantlrman,  for  iDiproeanwnta  ta  tb« 
tBBnttfaclitfCof  aallneand  metallic  cou>(HV\4ntla.— February  JL 

George  Torr,  of  the  Ch(mkal>worli»,  Prim  ley 'a- lane,  Itotbcrbltbr,  aalmol  ctaorooal- 
tnamcr.  for  linpru*ein«ata  In  re- burning  animal  cbarwal.— Fabraaty  3. 

John  Feather,  of  Kelghlay,  Torb,  wonted -aidBBar  and  laaiiofaclurrr,  and  Jar«< 
mlah  Pntvr.  of  the  lame  place,  troa  and  broia  nwader.  tfa  certain  imprortomnU  la 
arvrwa.  -  February  if. 

Aiigudr  Neubrrirtr,  Of  Rne  vivlenne.  Farii.  Fraacc.  tamp  manufacturer,  for  cartala 
lmpTwv<-ni*r<t«  In  lampa-— February  9, 

Wiuiam  Decltci  Johntoa,  of  Uaachcater,  Lancaater,  manager  for  Meaara.  Orm«ro4 
and  Soil,  rn|{tiie«ra  and  Iroflfoundcra,  for  Improvementa  In  railway*,  and  In  appantna 
fiir  rrnerailn^  ateaiD.— February  'J. 

Saiidrra  Trulman,  <f  Ctorotidon.road,  lllddlnex,  olvU  angUieer,  for  ImprmviSMta 
Id  figiintain*.— FebrtiNr)'  'J. 

John  benaiauu,  of  lh«  firm  of  John  Itanalaon  and  Son,  of  HaltfaK,  York,  aod 
DarU  F»^,  of  the  «am«  place,  manufacturer*)  for  an  impruvrd  lobrlciallag  «om- 
poond. — February  0. 

Holph  RrriugUin  Kl<lley,  vf  Hexham,  Korthtiraberlaix],  tanuct,  for  Imprortmeata 
III  rulllnfT  and  ri-apliig  iiiti.'TiiDe*. —  Febiuory  9. 

Martyn  John  Kolierl*.  of  Uerranl'a-cruaa,  Buck*,  Em;.,  fbr  Intprnveincnta  la  fol- 
vank-batierln.  and  in  obtolola^  rhr-.inlral  (.mdiiria  tberefrono-— »brujry  |l) 

John  3[nlth  llullan,  uf  Bollua-te.Muora,  Ldiicailei,  blradirr,  antl  jiACpb  Uua- 
grave,  ot  the  •ariir  iitare,  englnret,  for  a  certain  ImprovemcDt  or  liiipruveoianta  to 
apparatuB  oaed  In  the  blticlilog  of  yama  and  good*.— Febnury  \'J. 

Chrlatlan  Sititrlr.  i<t  Oldlimn,  I^nculrr,  (nuhinlat,  furcettoln  IraprcmncnU  IB 
Obialnhigand  aiipl<rl'>g  motive  powar.— February  12- 

U'lliUm  K'lward  Newtan,  ol  t:haarerr-1)ii)e,  kllddleaax,  civil  engineer,  for  Ibi- 
prvTpmriita  In  tbe  heddle*  or  harneaa  of  loooi*  lor  weaving,  and  In  th*  machlDery 
for  pTTHliiclag  the  aam^.     (A  eofHtnunlmlOR. I— February  V2. 

John  StcpbetM,  of  Knuiington,  Surrey,  Ra*j-,  for  improvcmcata  In  obtalolag  oad 
applrlBgBMUva  power.— Ptbrurry  12. 

Jobn  HoDady,  Jtin.,  of  l>F(ito»,  Lancaster,  hat  manufacturer,  for  certain  Improa^- 
ment*  In  norblnrry  ur  apparaii;*  lor  moniifacturlag  bata  or  eapa.— Ppbnary  12, 

Cbariea  Luula  Barbr,  ol  HI ulixintr,  Finiice,  for  Improvrmrota  In  the  tc>prwl«cfag 
of  drawingB,and  In  the  tooCc  of  obtaining  deaUna.  lo  be  priadpaUy  uaCd  In  Ut 
engravlnit  tiiirtiiv*  lur  prlnllnic  fitliHn. —February  12. 

Aiii>r1  tJervcr.  ol  Lyura.  Kraoce.  director  uf  the  Lyona  BaUway.  far  maUM  W  pr»* 
bnig  the  durablliiy  of  the  lallauii  nillaray a.— February  l:i. 

UmniKi  Mortwood,  of  XnlWId.  Uhldlaaes.  and  Uoorge  Boacr*,  of  the  aomt  ptacr. 
fbr  Improvciaenta  In  the  maiiMfacture,  ahaplug.  and  coaling  of  melatt,  and  In  tb« 
meana  ot  applylDg  heal.— February  13. 

Hermanr  Turcb,  of  Broad-alreel  building*,  Loadon,  BHicbast,  for  impreeemenu 
tn  Ihe  manufBLlure  of  T««ln-oU.     (A  ootDmaatcallao.)— Ftbroary  14. 

Arthur  U'ethiiKlou  CalIrn,  of  Pechhaon,  Surrey,  gentleman,  and  John  Onlona,  of 
Soatbwork,  Surrry,  enflnrer  *nJ  Irunfoundrr,  for  Improvrmenta  In  tbe  maDufaciwre 
of  errtoln  part*  of  mathiiii'Ty  mnl  In  p.iper>inaklng,  and  certain  parla  of  railway*, 
nlhnf  ami ottiercariLoge*.— February  U. 


TO     OOKRESFOHDSNTS. 


Ait  AXATlOlt  atka  "  whether  a  bridge,  bulll  of  itooe  or  brick,  woald  b«  aMtti*, 
auppoalngit  to  be  built  at  an  angle  of  -lu^,  and  lo  bavc  a  p4>liiled  Tudor  anh  apring- 
Ing  Irom  the  ab'itmrno ,"  ard  atate* :  "Thia  being  what  U  commoriy  called  aa 
aakew   bridge,  la  there  no  error  lo  prt nd pie  S- would  tl  no*   l»»e  to  be  gr«tDcd>" 

JoAMrr.— An  oahtw  bridge  of  atone  haa  been  built  at  Uri*tol.  o«rr  the  Fhmt.  to 
carry  the  Great  W«atrm  Oa II way,  at  angla  otW^.or  lliercabmiia.  And  another 
Tudor  bridge,  aahrw,  hat  brtv  bulll  on  ttia  Cheatar  and  Holyhead  Hallway  al  Con- 
way :  but  tbl*  latter  ha*  bam  bnllt  by  a  *eri*a  of  riba.  We  can  *ee  no  dinlcwliy  Id 
builillag  a  brick  arth  aakew  at  an  angle  of  HP,  U  there  be  lotrodacrd  at  '.b«  loirr. 
arcllon  of  tbe  [toliil  o(  the  arch  a  t-ontlouona  kcy-at^'ne,  (rrtated  im  rai-h  alilr,  lu 
receive  tbe  abu(in«»t*  or  tnd*  of  iba  brick*  :  or  the  l>rltk*  might  be  rat  at  tha  Inter, 
•ectloit  polrt  and  act  in  ceinenl. 

A  Coa!ii:si-o)<t)i<>TrTi)ulrr*aom«lnfarmatioa  forcaUutatlagtlia  llmt  forcmptytiLg 
a  rcterrolr  h'lrliig  fuur  aliiU-e*. 

dlnnvrr.—Suptiualng  the  water  I*  (topped  from  rtuiBlng  In,  the  foUontng  formiiU 
«nu  give  the  reviiK  :— Multiply  the  Bquare  ruol  of  Ao^  the  height  abore  the  cvBtraof 
the  *laim  lu  tbe  tui  la<«  uf  the  waUi  In  tbe  navrvolr  by  «,  which  will  give  the  mrau 
vrlorlly  in  tert  rwr  iccuud .  then.  If  Ihl*  velocity  be  multiplied  by  tht  area  of  all  tli* 
Blu*tr>,  11  will  give  the  llieoretk  quantity  In  caUc  feet  g**!-  aceomi  that  wtll  be  dla- 
cbargrd  ihmugb  tbe  alulcva.  In  pracike.  It  baa  bcca  found  that  only  two  ihlrdi  of 
Ibl*  i4uanlilv  wHI  gire  a  tvrttt  t  reaull,  on  account  of  tbe  fMcllon  vl  the  walrr  naaolog 
llirough  tliroprtilaya  cf  tbealulcr*,  and  Ihe  eriM  AMroMo.  A  abort  rale  will  be,  to 
ninlilply  thr  •<iDari-  root  of  ball  the  hvlghl  by  ^'Hl,  whkb  will  gWa  the  valocny  per 
Minut/  1  and  tbla,  timlilplkil  ^y  Ihe  total  area  o(  the  vluicea,  will  give  tin  quaainy 
dlicharged  per  n<i>iH[<-  io  i-ubtc  fret,  then,  ll  Ifav  cubk  content*  or  tbe  rroervolr  be 
divtdvd  by  the  abova  remit.  It  wlU  gin  tbe  aumbar  of  mlnuln  Uiat  will  he  required 
for  vmptTlng  tbe  merrolr. 

rtXMD*.- Thia  winter  haa  tiren  aignalliedbymoatdeatrucUve  dooda,  wbtcb  bav e  lo 
many  ca*c*  *u«|'t  away  in<|>criant  work*.  Knglneera  will,  from  tite  evXIcnce  In 
•ome  eaar*,  are  tiie  nfceiiily  ol  reyttig  parltcuUr  car*  to  ihe  fadiiH*,  >a  well  aa  tbe 
Inalilror  l!irdain*  and  weir*  ihry  B«t  up,  brcauar,  aa  wlilbaobtarrrO,  tbe  dealrnttion 
t>-oli  place  111  cooteqneDte  cf  tbi  water  paaalng  o»«r  tbe  brim  nf  Ihe  iraerroir  and 
waablng  aviay  Itic  eilrfnal  face  ■>f  the  embankment.  T)ie  Inalda  bald  well  rnoogb  lo 
allow  the  water  lo  tiac  bo  high  ;  tMt  tbe  outer  wurit*.  It  loo  olleo  happen*,  are  leaa 
caieluUy  OaUhrd.  Wlib  regard  to  the  Hotmbrlh  caiaatrupbe.  It  la  a  algnol  dlagrace 
OB  tha  leglalaUuu  and  legkl  admlolaUatloo  of  tbe  counlry.  that  ao  Important  «orb 
ahould  be  alluvcd  to  be  rulocd  becaoae  It  woa  «ald  aa  act  of  parlloawnt  waa  of 
doubiiul  meaning. 
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NEW    MECHANICS'   INSTITUTE,   BURNLEY. 

Jajneb  Gbeen,  E«q.,  ArcbitecU 

{With  an  Engraving,   Plate  XI.) 

Thb  Bite  selected  for  thU  huilfliDfC  is  nt  the  junction  of  two 
Fstre^C^  Markei-street  and  Vorke- street,  to  both  of  which  the 
;  principal  fronts  will  be  preBeoted.  The  nature  of  ttie  site 
:  odmttji  of  two  stories  below  the  level  of  .Market->ttre«t^  the 
!']oT  ar  of  which  will  be  used  a«  Rtore  VBuIt&,  and  will  be  buitt 
proof,  with  hrick  arches  on  iron  beams;  the  entrance  tn  the 
I  will  be  from  a  back  «itreet.     The  necond  bajtement  story 

i  occupied  bv  l^Tge  cla»4  rooms  and  porter'))  li^'ing  and 

lodging  rooms.  The  ground  or  principal  slory  will  be  ap- 
proached from  Vorke-etreet  bf  twelve  steps,  and  will  have  a 
portico  with  four  coupleil,  dinengaiced  Coriiithinn  cnlumnft,  sup- 
portinfi;  entablature  and  baluntrade.  The  hall  and  principal 
stoircaae  will  be  spaciouu  and  well  llffhted;  and  opening,'  from  it, 
right  and  left,  are — new«  room,  36  feet  by  SHfeet;  reading 
fcom,  38  feet  by  «8  feet;  library,  30  feet  by  'l9feet;  committee 
room,  ait  f(^t  by  ^  feet;  and  twu  iihop)!  or  officer  frontinf;  Mar- 
ket-street, each  2fl  feetbv  IR  feel.  The  first  story  above  ground 
floor  will  be  orcupied  entirely  by  the  assembly  nnd  lecture  room, 
T^feet  by  A^feel,  inclii»ive  of  Indiea  and  g^entlemen'ti  ante  ami 
retiring  rooms,  over  which  will  be  a  gallery  for  nrche^itral  and 
other  purpo«eii,  and  which  will  be  eeparnted  from  the  main  room 
by  twelve  coupled  Corinthian  rolumnfi  supportinfi;  entablature. 
ac  The  walis  of  assembly  nmrn  will  be  decorated  with  couplen 
Corinthian  pilasters  nipporting  entablature,  with  modillion  cor- 
nice, from  which  spring*  a  coved-and-pAnelled  enriched  ceiling, 
with  large  circular  dome  of  fitained  glFuw  in  the  centre,  <>\-er 
wrluch  on  Hat  of  roof  will  be  a  lantern  light.  It  is  intended  to 
hare  a  circular  chandelier  of  gnMtghts  in  the  roof  above  glass 
dome,  which,  besides  lighting  the  r<K>in,  will  altto  asatst  in  the 
Tcotilatton.  The  total  height  of  thin  room  will  be  26  feet  clear. 
The  building  will  be  heated  throughout  with  hot  water,  and 
proviftion  made  in  every  room  for  ventilation. 

The  style  of  the  exterior  ia  Italian,  and,  as  will  be  seen  from 
the  engraving,  the  windows  of  the  firi^t  floor  are  enriched  with 
Corinthian  columnii  and  entJtblature,  with  alternately  Kegni^ntiJ 
and  triangulnr  pediments;  all  the  windows  will  have  projecting 
balconies.  The  two  principal  fronts  are  finished  by  a  bolilf 
Italian  tmased  cornice  and  frieze,  which  i«  to  contain  an  inacrip- 
tioo.  The  whole  will  be  built  of  puliiihed  tuihlar,  of  very  good 
quality,  from  the  Catlow  Quiirry,  in  the  neiplibourhood.  The 
contractors  are — for  the  maMinH  work,  Mr.  R.  Smith;  for  the 
cartrenter  and  joiners'  work,  Mr.  W.  Parker;  fur  the  plastering 
and  internni  decoration,  Mewsrs.  Beevers.  all  of  Burnley. 

The  total  cort  of  the  building  will  be  alwiut  i50t)/.,  which  it  is 
proposed  to  raisie  entirely  by  (Subscription,  and  of  which  about 
SOCioi.  is  at  present  subctcribed.  The  first  stone  wa«  laid  uti  the 
2Ath  of  November,  1H5),  by  the  IVesident  of  the  Institute, 
Charles  Towneler,  Esti.,  of  Towneley,  and  in  the  presence  of 
the  Earl  of  Carlisle,  Earl  Seflon,  Sir  J.  P.  Kay  Sbuttleworth, 
Sir  Charles  Harry,  the  Hon.  Colonel  J.  Vorke  S^uirletl,  the 
nembers  of  the  county,  and  a  Large  concourse  of  people. 


NOTES  OF  A  TOUR   IN  BRITTANY  AND  NOR- 
MANDY. 

By  JoBN  P.  SennoN,  Architect, 

Et^fux. — The  cathedral  of  the  city  of  Evreux  is  an  import- 
ant and  highly  interesting  building,  comtiriiiing  iteveral  different 
styles  of  architecture.  Its  general  outline  is  exceedingly  irre- 
gular, far  more  so  than  any  which  I  had  met  with  in  thin  portion 
of  France;  although  the  e^tcess  of  the  height  of  the  choir  above 
that  of  the  nave  may  be  often  noticed  in  other  parts  of  that  and 
neiiebbnuring  countries,  and  Fionietimes  it  produces  an  exceed- 
iagly  striking  and  pictureM|ue  effect,  tliongb  it  muMt  be  con- 
iddered  as  detrimental  to  tlie  unity  and  beauty  of  a  building. 
The  western  towen*  and  central  spire  are  abominably  ugly.  The 
Dorthern  tower  i«  Henaissance  and  very  masttive;  the  others  are 
capped  by  iigly  wooden  spires.  The  nave  is  Norman  in  the 
lower  part,  with  a  clerestory  of  Early  (.lolhic ;  its  proportions 
are  narrow  and  lofty,  while  the  choir,  which  is  of  rich  Flambo- 
yant workmanship,  is  wider  than  it  on  plan,  so  that  the  arches 
o«xt  to  the  crux  are  set  obliquely  to  meet  the  width  of  the 
hbtc.  This  choir  is  very  elegant,  and  has  a  fine,  luminous  trifo- 
riaoi,  with  nanow  gallery,  the  inner  screen  to  which  is  61ied 
with   flawing  tracery,  and  the  outer  one  glased  with  stained 

No.  ai7.— Vol.  XV,— ApIU^  1852. 


glass.  The  transepts  are  most  elaborate  and  beautiful  speci- 
mens of  the  Flamboyant,  literally  covered  with  foliage  of  the 
thistle  type,  and  thin  both  internally  and  externally;  the  f»H,iide 
to  the  north  transept  is  perba}Mthe  riche<  portion,  and  exceed- 
ingly imposing.  The  veils  of  detached  tracery  whiih  oover 
these  Flamboyant  buildings  of  France  have  not  the  wiry,  cast- 
iron  effect  01  the  (iemian  cathedrals,  such  as  Stmsburg,  hut 
there  is  so  ranch  nf  breadth  and  fullneHH  retained  In  the  other 
purt«  which  givM  to  them  their  due  relief.  The  details  and  trea- 
Muresuf  the  cathedral  contain  amine  of  elaborate  ornament,  Iwth 
in  stone  and  metal.  Adjoining  the  cathedral  i»  the  episcopal 
palace,  of  the  same  ntyle  of  architecture,  and  intereftting  as 
allowing  its  application  to  civil  buildings;  it  ha^  an  external 
polygonal  staircase  tower  and  loftv  dormer  windows,  with  pedi- 
ments crocketted  and  filled  with  flowing  tracery, 

Limviern. — In  the  centre  of  the  city  of  Luuriers,  and  with  its 
southern  aisle  fronting  the  main  street,  rtiinds  its  principal 
church,  an  irregular,  fantn'ttir,  hut  imposing  and  picturesque 
pile;  the  road  lieing  divided  bv  it  at  this  point,  passes  on  either 
side  of  it  with  rather  a  rapiii  turn.  This  peculiar  poitition  of 
the  site  has,  as  it  will  be  explained,  considerably  influenced  ita 
architecture.  It  stuiidK,  however,  a  melancholy  instance  of  the 
ravage  of  modern  restorers,  who  have  in  their  stupidity  done 
that  which  scripture  tellt  us  nu  man  (i. «.  in  bis  right  senses) 
would  do,  namely,  "patched  an  old  garment  with  new  pieceis 
and  rather  scraped  the  old  to  match  their  clumsy  new  work, 
than  tempered  the  new  to  match  the  old;  and  thui  ail  the  fine 
colour  and  the  titamp  of  antiquity  which  ages  bad  wrought  upoti 
its  surface  baa  been  ohliterntcd.  This,  indeed,  is  no  slight  loss, 
not  only  in  an  antiquari»n  point  of  view,  but  al^)  in  actual 
beauty;  but  yrt,  to  bi;  candid,  as  far  n^  may  be  gathered  from 
its  present  appearance,  the  operation  has  been  conducted  with 
more  care  than  at  Liffieux,  where  1  myself  watciied  closely  the 
fearful  mischief  of  the  masons.  The  ttld  work  here  has  gene- 
rally been  left  (I  know  not  how  scraped  or  if  yet  to  be  rtJitortd) 
where  not  much  decayed,  and  the  xpirit  of  the  ornament  has 
been  somewhat  followed,  for  it  is  of  a  far  coarser  description 
than  that  of  Lihicux,  beiiu;  almost  Italianized  in  detail,  and 
lumpy  in  comparison  with  tne  pure  (jothic.  It  com  be  followed, 
and  time  will  restore  the  colour,  and  no  great  damage  will  have 
bpen  done:  whereas  that  at  Lisieux  it  is  out  of  man's  power  tu 
copy  or  of  time  to  redeem.  The  south  aifiles  and  porch  are 
roarvellouHly  rich  and  fantastic;  the  energy,  vigour,  and  life  in 
the  Flamboyant,  even  where  the  detail  is  coarse  and  purity  had 
vanished,  is  very  striking.  The  south-west  corner  of  the  aisle 
is  rounded  off  to  allow  the  road  to  pass  round  it,  and  the  end 
flying  huttreiw  to  the  clerestory,  after  spanning  the  firttt  aisle, 
is  swept  round  the  corner,  as  if  it  had  been  driven  by  the  blast 
of  a  tempest  abruptly  through  all  the  niches  and  tracery  that 
are  clustered  together  at  that  point,  in  very  luxury  of  confu- 
sion; while  of  these,  some  of  the  smaller  canopies  tu  the  niches 
are  set  within  and  at  right  angles  to  thu  larger  ones,  in  place  of 
a  litatuc;  the  finials  piercing  the  canopies  above,  and  the  whole 
of  the  pediments  pushing  forward  the  foliated  cusps  of  their 
tracery  into  the  lignt,  the  leaves  bending  back  upon  them  as  if 
they  would  shield  them  from  a  rude  touch.  To  the  northern 
aisle  there  is  a  doorway,  luckiiy  not  restored,  the  pinnacles  to  the 
buttresses  of  which  actuallv  impale  the  grinning  demon  gar- 
govles  of  the  aisle  roof.  These  gargoyles  theni!*«]ves  are  verv 
fanciful,  though  hardly  equal  to  those  at  Evreux,  among  which 
is  to  be  seen  a  hisstng  serpent  coiled  around  the  stump  of  a  tree, 
whose  roots  plant  tliemselves  firmly  into  the  buttress  behind: 
and  others  are  grisly  dragons,  whose  scaly  folds  are  writhing  all 
along  the  parapet  on  either  side.  The  whole  architecture  of 
this  period  re»«nibles  some  geologic  strata,  laid  at  firtit,  indeed, 
in  ordered  level,  but  raisetf  with  sudden  fault,  and,  while  still 
pliant,  tossed  in  wild  confusion  amid  the  coDvulsions  of  the 
world.  But  little  like  this  can  be  seen  in  the  empty,  frittered 
work  of  our  cotcmporary  Perpendicular  style.  We  need  rwt, 
however,  fear  a  compiiriHoii  with  their  modern  taste,  for  in  this 
church  the  east  window  has  bi*en  knocked  out  to  admit  a  nlas- 
lered  »enii-dome,  which  pushes  through  the  carved  window-head 
like  the  hood  of  a  bathing-machine,  the  upper  part  of  which  is 
glazed  with  a  deal  skylight.  Inside,  it  contains  some  gewgawed 
relics,  and  an  altar  flanked  by  two  marbled  Doric  piUara  sup- 
porting nothing. 

From  Louviers  the  route  passes  by  the  modem  hurial-grouod 
outside  the  town,  and,  Roman  catholic  though  it  be,  it  might 
put  to  the  blush  many  of  our  protestant  cemeteries,  seeiug  that 
therein  it  is  the  crvttt  though  in  but  lowly  form,  whkh  is  pre- 
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eminent,  gleammg  white  in  the  sunshine  on  the  broad  hill-eide, 
—and  not  a  row  uf  empty  jnrs,  and  ptmipoui  paptn  monumenti^ 
minti  an  thone  which  dislifrure  and  desecrate  oar  own.  Sucli 
thoughts  euggested  themselves  to  me  atj  I  passed  around  the 
ba«e  of  thi<t  modest  cemetery  und  through  a  lovely  and  varied 
countrr,  at  that  time  glowing  In  all  the  radiance  of  an  autumnal 
sun,  wtiicb,  although  it  whs  late  in  the  se&tton,  still  found  a  glad 
company  of  golden  leafletA.  dtittering  on  the  blender  birch-treeii 
which  fringed  the  road,  for  it  to  bumiah  with  its  beama;  until 
the  blackened  air  warned  u»  that  we  were  approaching  the  buHy 
raanufacturing  city  of  ElbcBuf.  In  that  place  in  nothing  of 
Interest  to  delay  one  to  whom  stocking -looms  and  pale  faces  are 
no  attraction;  and  att  the  posting  stettniboat  and  the  memory  of 
thff  Rouen  towers  were  inviting  me  unwards,  1  aeixetl  the  oppor- 
tunity offered.  It  was  then  evening:  the  searped  KillA,  past 
■rhich  we  glided  swiftly,  rose,  like  the  bleachea  cliffs  of  flng- 
landa  ahoren,  hm  h  wall  on  the  one  Hide,  their  bases  being  all 
friac«d  by  the  graceful  willow,  as  were  also  the  numerous 
iaiands  that  slept  on  the  broad  bosom  of  the  Seine.  And  these, 
again,  ware  retlected  sweetly  on  the  calm  surface  uf  the  water, 
wnich — save  where,  being  ploughed  by  the  paddles  of  the  boat, 
the  waves  caucht  ine  gom  of  the  setting  sun— was  spread  like  a 
purple  mirror  neneatb  us;  nor  did  the  varying  tplwdouj  cease 
until  we  reaofaad  th*  broad  quays  of  Aouen. 


t'  -■ 


ka 


Rouen. — The  cathedral,  although  It  has  been  erected  st  dif- 
ferent pcriodf>,  is  a  noble  building,  both  as  a  whole  and  in  its 
several  portions  and  details.  It  is  so  built  against  and  hemmed 
in  by  houses  and  narrow  streets,  that  It  is  difficult  to  obtain  any 
general  view  of  the  exterior  horn  below.  From  9.  Ouen  tower, 
however,  or  the  heigths  to  the  east  of  the  town,  the  general 
plan  »nd  outline  may  he  well  seen,  and  hence  its  form  is  almost 
une<]uallpd.  The  plan  ts  the  Latin  cross,  with  each  arm  well 
developed  and  equal  in  height;  the  picturcsoue  facade,  with  its 
western  towerv,  alone  being  somewhat  irregular.  The  transept 
ends  are  each  flanked  by  square  towers  with  lofty,  open  win- 
dows; find  these,  though  equalling  in  dignity  most  west  fronts 
of  r^ithtidrals,  are  yet  properly  subordinnted,  as  their  position 
requires.  The  choir,  terminated  hy  aj>olyg<'nal  apse  surrounded 
by  a  clustering  orown  of  chapels  and  flying  buttresses,  completes 
the  building,  since  the  hurrihJe  modern  iron  spire,  for  ever  sug- 


gesting the  idea  of  a  huge  gasworks,  may  not  be  oonaidered  a 
part  of  it.     The  interior  and  the  choir,  and  the  substratu 
it  were  of  the  west  front,  are  of  the  Early  Gothic,  masilT 
grand  in  proportion  and  simple  in  detail.     The  transept  ( 
are    noble,   and   perbapi   tinequalled,   specimens   of  completa^ 
Gothic.     The  Tour  de  Keurre  is  still  Inter,  and  coarser  in  detail  I 
though  fine  in  mass;  while  the  magnificent  western  portal  and  I 
the  overlaying  screen  of  decoration  of  the  west  front  is  a  che^^ 
fCauwre  ot  the  Flamboyant,  although  in  parts  somewhat  Italian- 
ised.    Tho  series  of  art  is  further  continued  by  the  rich  Renais- 
sanco  tomb  of  the  Cardinal  d'Amboi^e,  within  the  choir;  but 
thi*,  compared  with  the  earlier  work  of  tbe  building,  appears  so 
false  and  degraded  in  feeling,  as  scarcely  to  attract  atteatioD  or 
deserve  notice. 

The  nave  has  eleven  arches  in  length  and  four  divisions  in 
height,  an  arcade  being  open  to  the  aiules,  which  are  very  lofty. 
Over  the  main  arches  ^ure  is  n  shallow  triforium,  foroiii^ 
almost  one  feature  with  the  clere?«tor)',  and  typifying  the  lumi* 
nous  triforia,  the  pride  of  the  Flamboyant  churches,  as  S.  Oueo, 
Rouen,  and  Evreux  cathedrals.  The  effect  of  the  airdes,  from 
their  height,  is  fine,  but  injured  by  the  curious  cage-like  prujeo- 
tions  round  the  upper  part  of  the  vaulting  shafts;  the  appear* 
ance,  however,  of  the  two  arcades  being  i>pen  to  the  aiuw  ii 
disagreeable  when  viewed  from  the  side  of  tho  nave. 


The  clustering  of  the  shuftft  to  tbe  nave  piers  is  simple  and 
bold:  five  &haAi4,  diminishing  in  gradation  from  the  centre,  rise 
to  the  vaulting  (usually  only  three);  the  same  number  supuort 
the  arch  mouldings,  but  are  divided  by  slenderer  shnfta  wLuae 
capitals  nestle  under  the  larger;  this  arrangement  (fig.  1)  is 
particularly  effective  and  harmonious,  but  is  confined  to  the 
nave.  Tbe  mouldings  of  crux  pier  (fig.  S)  are  not  equally 
KJmpU',  and  far  inferior  to  those  of  Coutances  crux.  In  tb« 
transepts  (fig.  3)  five  rise  to  the  vaulting,  and  three  only, 
dinded  by  square  fillets,  to  tho  arches.  In  tig.  1,  it  is  the  ce>-n- 
tral  vaulting  ^haft  which  predominates,  as  it  ought,  being  the 
most  importauit;  but  in  fig.  3,  it  is  the  central  arch  shaft'~and 
far  too  much  m)  in  relation  to  the  re#it.  In  the  choir,  the  piera 
are  massive,  circular  columns,  with  lofty,  foliated  cnpitals,  from 
whicli  tho  three  vaulting  shafts  rise.  1  his  arroiigeinent  is  bold, 
and  tho  choir  has  a  gnind  simplicity  produced  by  reversing  the 
means  by  which  tbe  extn^mo  elegance  of  Cotttancen  choir  is 
gained:  for  there  the  aisle  piers  are  low,  niasiiive,  and  circular, 
tbove  of  the  choir  lofty  and  shafted,  their  elegance  enhanced  by 
the  contrast;  here,  the  slender-shafted  aisle  piers  and  the 
sniu'kling  tracery  of  the  lady  chapel  aeen  through  the  giant 
clioir  Rpse,  gives  to  its  sweep  of  massive  columns  a  noble  gran- 
deur. The  transepts  have  a  chapel  at  the  angle  uf  junction 
with  the  choir,  which  in  not  usual.  The  choir  has  only  two 
polygonal  chapels  and  the  lady  chapel,  roofed  with  a  canopy 
over  each  window, — a  beautiful  method,  and  far  superior  to  that 
used  at  S.  Uuen,  where  each  chapel  has  an  ugly,  pyramidal, 
sugarloaf  roof,  much  to  be  regretted,  as  otiierwiite  its  circlet  of 
apae  chapels  would  have  been  strikingly  beautiful. 

Tbe  tracery  throughout  the  cathedral  is  varied  and  beautiful, 
particularly  in  the  transept  rose  windows,  which  are  continued 
down  with  a  sort  of  luminous  triforia  with  Hcreenn  of  traoevy 
before  them.  There  is  much  excellent  stained  glass,  but  %M 
carving  of  the  interior  is  not  remarkable. 
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^  Tim  aide  portals  of  the  west  front  are  limple  and  granil  Early 
'*iic,  witn  irreut  richness  of  bold  arulptiired  folia^  and  ani- 
,  fblt  of  feeling-— but  the  feeling  of  n  truly  Doric  mind,  in 
Itfmpathy  with  which  the  verj'  stone  seems  to  hare  tarned  into 
Ivon.  I  miiy  refer  to  the  character  of  this  folia^  aa  bearing 
Tapon  the  di^cus^ion  which  has  lately  tuken  place  npon  Gothic 
(oniainent.  The  contour  of  the  ornament  in  liimilnr  to  and  not 
■distinct  from  the  eontour  of  the  mouldinga  beneath. 
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The  central  portal,  with  its  soaring  arch  and  fri-ttpH  buttress 

i  flanking  piers,  enrrusteil  over  «-ith  delicate  carving,  c<mnut  fail 

to  impreas  every  spectator  with  }%vr«  at  the  trnnocendant  power 

and  infinity  fif  desiirn  displayed  in  them;  yet  the  lo«s  of  the 

true  spirit  uf  Gothic   art  is  but    too  evident   in   the   foolish 

i  BrnaiffPflTtf o  emoeitx  of   naked  children   and  the  statues  of 

[liaightfi  and  damea  in  the  quaint  cnstunie  of  the  period,  which 

[lMV9aupplanted  the  angel  nost,  the  more  fitting  occupants  of 

ytk»  emopies  of  a  chnstian  chiirr-h. 

The  tmnsepts  are  by  far  the  purest  and  most  beautiful  por- 

tiooa  itf  the  cathedral.     They  are  of  the  complete  Gothic,  sim- 

ule  in  dcsij^n,  each  feature  being  welt  marked  and  posaettsinic  all 

requisite  enrichments,   yet   properly  relieved  by   plain   bmad 

I  carfaicos  between;    the   mouldings  are  bold,   as  those  of  the 

I  «wlier  Gothic,  but  rendered  delicate  ai>  well,  br  small  fillets  and 

\  lnndlt  between  the  principal  members, — and  thiK,  tuf^ethcr  with 

tfceir  exquisite  pruportioo,  forms  their  peculiar  excellence.    The 

I  •eoiplured  bas-reliefa  which  cover  the  sides — to  such  height 

«at^  ma  they  can  be  well  seen — are  of  good  composition  and 

\  Mwrwtion,  and  wonderful  from  their  fanciful  variety. 

The  Abbey  (Church  of  S.  Oucn,  from  its  completeness  and 

MlifbTinity,  being  finished  in  the  same  style  thnrnghnut,  and 

I  tlM«  being  nothing  to  obstruct  the  view  externally  or  tnter- 

'  nafijr;  fn>m  iu  lofty  proportions,  the  fine  colour  of  the  stone, 

its  Imninoufi  triforium,  and  the  quantity  (not  quality)  of  stained 

glasa, — is  certainly  an  elegant  and  fitrilving  building.     But  tliis 

flBBaral  effect  is  too  superficial:  the  detatta  show  neither  tbe 

I  itiiiljr,  beling  for  proportion,  nor  variety  of  the  earlier  Gothic : 

I  BO  put)  when  examineil,  ran  be  pronounced  first-rate,  or  seems 

to  be  Mtducd  with  any  feeling;  it  looks  like  the  work  of  a  syntem 

(t«  which  some  would  now  reduce  (iuthic,  if  they  could),  and 

not  that  ofamait;  and  the  whole  i)>  infinitely  inferior   to  the 

portions  of  the  Cntfaedral.     Its  very  elegance  becomes 

■ome,  for  the  same  monntrmnun,  lengthened,  tapering  form 

des  every  pinnacle  or  projection  of  the  church,  down  to 

be  modern  extinguisher-like  towera  of  the  west  end.      The 


plan  is  ■  Latin  cross,  the  nare  having  nine  arches  and  aislee  of 
great  width,  without  chapels;  the  transepts,  twn  compartment* 
and  aisle  to  either  side;  the  choir,  three  arches  onlv,  with  an 
apsidal  end,  fire  narrower  ones^  an  aisle  all  round,  an^  a  range 
of  polygonal  chapels  beyond;  the  crux  is  vaulted  mer  level 
with  the  rest  of  tne  church.  The  great  height  of  the  interior- 
three  and  a-half  to  one  of  its  width — and  the  luminous  tri- 
forium continued  mund  the  whole  of  the  building,  form  its 
peculiar  beauty.  The  tracery  of  the  choir  and  transepts  is  of 
one  pattern  (Geometriral)  and  of  manetlons  lightness;  that 
of  the  nave  is  Flamboyant,  and  poor.  The  rose  windows  are 
fanciful  and  varied,  but  inferior  to  those  of  the  Cathedral; 
their  glaea  is  crude  and  ugly  in  colour;  some  of  the  other  glass 
is  pretty^  but  not  first-rate.  The  mouldings  of  the  piers  con- 
sist of  circular  shafts  set  in  curved  hollows,  and  do  not  show  a 
gradation  like  those  of  the  Karly  (inthic.  I'be  nave  vaulting 
shaft  prepondeniteti  too  much  over  the  rest^  and  produces  a 
clumsy  appearance;  while  two  pilasters  break  into  the  mouldings 
on  the  side  of  the  aisles  and  pierce  their  vaulting  without  any 
capitals,  in  the  ugliest  manner  conceivable;  and  in  the  shafts  of 
main  pier  to  crux,  in  addition  to  the  above  errors  in  proportion, 
theainall  shaft  which  beara  the  crux  vaullingis  pusheil  before  the 
others  and  han  its  capital  lower  than  the  rest,  producing  great 
confu&iun;  all  breadth  is  thus  destroyed,  as  It  is  alio  in  the  pter 
bases,  where  each  minor  shaft  has  its  mouldings  at  different 
hfli|[ltts.  There  is  no  carved  work  upon  this  church  which  is 
t<^erable.  The  aouth  porch,  much  vaunted  by  the  local  antiqua- 
ries and  others,  though  intended  to  be  exceedingly  rich,  is 
simply  detestable;  its  details  are  copied  from  the  Cathedral 
transepts,  but  their  refinement  and  proportion  have  been  omit- 
ted,— the  crockets  ind  cuDns  having  the  same  furra,  but  stupidly 
magnified  to  four  times  tlie  size  of  the  original,  and  thus  ren- 
dered coarse  in  the  extreme;  the  bas~relief!>  have  neither  merit 
of  conception  or  execution.  The  crown  uf  the  lantern  over  crux 
is  elegant,  but  the  buttress  is  useletoi  and  too  heavy  in  effect, 
rising  to  such  a  height  that  the  crown  seems  pushed  down 
among  them.  In  power  it  is  not  to  be  compared  to  the  crown 
of  the  'I'nur  de  Beurre  of  the  Cathedral. 

The  (.'hurch  of  S.  Maclou,  the  third  in  order  of  importance, 
though,  in  parts,  superior  to  8.  Oiien  in  merit,  U  of  the  com- 

ftete  Flamboyant  style,  compact  and  pyrnmidising  in  outline, 
t  is  almost  a  Greek  cross  in  plan,  the  usve  having  only  three 
compartments,  the  transept  two,  and  the  choir  two,  with  an 
apee  uf  five  arches.  There  is  nn  aiiilB  and  row  of  chapels  all 
round;  the  Rying  buttresses  which  span  these,  and  which  are 
set  closely  together,  have  a  peculiar  and  good  effect.  The 
porch,  with  its  five  arches  and  their  lofty  pediments,  united  by 
a  rich  traceried  screen,  is  a  dueftfiruvrt  of  this  style — it  aer^-ea 
as  a  frame  to  the  magnificent  sculpture  of  tlie  Last  Judgment, 
which  I  have  described  at  length,  from  a  minute  examination* 
in  a  former  pajH>r  (p.  r21.  Vol.  XIV.)  ItittalmuHtimpoKhible  tu 
obtain  a  view  of  this  front,  from  the  narrowness  uf  the  street. 
The  money  now  being  actually  wasted  in  Hpoiting  the  church 
would  have  been  far  better  spent  in  clearing  a  >^pace  in  front  ot 
it.  In  the  interior  the  monldings  are  somewhat  liny  and  effect- 
less, being  continuous.  The  bases  to  the  piers  are  interpen^ 
trating  and  confused. 

It  may  thus  be  seen,  from  what  has  been  said  above,  that  in 
Rouen,  while  the  remnants  of  its  fine  domcMic  architecture  are 
fast  disappearing,  to  make  room  for  more  comfortable  modern 
monotony,"  there  are  still  congrt^ated  characteri^'tic  and  fine 
examples  of  the  Keveral  periods  of  Gothic  ecclesiastical  archi- 
tecture, which — until  the  blight  uf  rtnOiratUm^  which  had  already 
fastened  on  them  (as  it  bax  fastened  likewise  upon  many^ 
while  it  threatens  others,  of  our  own  priceless  medieval  heir- 
looms), shall  have  proceeded  too  far  —  afford  an  admirable 
opportunity  for  the  study  of  the  compatntive  murils  of  the 
several  styles.  It  is  also  nearly  upon  the  extreme  limit 
of  the  locality  where  are  to  be  found  the  buildings  uf  the 
Nonnan-French  Gothic,  combining,  a«  has  been  explained,  the 
features  of  the  KugUftli  and  Continental  styles — uniting  the 
unity  and  completeness  of  the  former  with  the  vigour  and 
feeling    in    detMil  uf  the  latter;  and   here,  therefore,   for  the 

E resent,  I  take  leave  of  the  cathedrals  and  churche<i  tii  France, 
oping,  however,  at  some  future  period,  to  renew  my  researches 
auioug  Ihent. 

Joan  P.  Sbooom. 
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WESTERN   FnO>rr,  BAYECX  CATHEDRAL. 

Thb  west«rn  front  of  Bayeux  <'Hthedr«I,  (dwcrilwd  pa«e  377, 
IVol.  XIV.),  of  which  the  acrom|ianyin):  ei^cravinior shows  the  two 
liiorth«*rn  archee,  is  »n  exceedirtfrly  nubiv  conceiitiun.  There  are 
I  five  arrhcm  in  all.  The  i^enlral  urie  haa  been  nt  ftimie  time 
Ide^truyed  by  ligiitning,  and  lastelewily  restored.  Thoite  on  the 
[couiheVn  side  coir^npond  |[enernlljr  with  those  shown  in  the 
leniifravinj;,  huvinc  the  -ame  lofty  jiedimenta,  with  their  pecu- 
[liarly  bold  and  effective  perforittions.  The  outer  anrh  in  each 
CMC  bu  ltd  tympanum  filled  with  lilmik  tracery,  thotte  next  the 
I  ocntral  one  have  fcruups  of  ticuhittire  and  rows  of  saints  and 
iMiffeU  under  canopies  in  the  mouldings.  The  piers  throughout 
Farr  clustered  with  shafts  alternately  uf  slenderer  dimeruionti, 
rtbelr  cMpitaU  being  united  into  hands  of  flnwing  foliage;  the 
Lwbiile  i)«  exel^uted  with  remarkable  freedom.  The  lines  of  the 
iding  bend  and  wave,  h»  msy  be  seen  in  the  engravings  the 
nal  sketch  for  which  waK  talten  with  rirrnpulcmfl  exactneiis. 
nf  the  aruhes  which  correspond  in  position  vary  cunsi- 
I  derubly  in  their  span,  while  the  pc^diments  are  of  the  sjime 
I  dimension,  so  that  the  apex  of  the  tcable  is  not  in  each  cnt^ 
1  over  that  of  the  arch  beneath,  nor  are  the  perforatiorw  at  all 
I  arranged  in  exact  order;  yet  the  effect  produced  is  hy  no  means 
I  untuitisfactdry.  fur,  hs  I  have  before  htnied,  a  certain  amount  of 
I  life  iind  vigtiur  appears  to  be  even  gainetl  by  these  irregularities. 
}  Id  the  design  for  the  front  of  a  ratiiedral,  which  whm  exhibited  at 
I  the  late  Architectural  Exhibition,  the  general  arrangement  of 
I  that  at  Bayeux  was  followed;  to  the  central  arch,  however,  a 
[aimUArgnble  aa  to  the  other?;  was  given,  whereas  that  of  Bayeux 
|luisiihort/.oiital  gallery  above  it,  while  the  depth  of  ita  receits  wai 
I  greatly-  increased.  Liincet  arches  also  were  placed,  with  statues 
Ian  pede«taJs,  nn  either  ^de  of  the  archefmhown  in  the  engraving, 
\\n  order  io  extend  the  fii^-ade,  and  girv  a  greater  variety,  while 
Imoat  of  tiie  deinila,  for  which  I  did  not  po^eaa  the  authority, 
l*0re  my  own  de»i(rn,  together  with  the  idea  of  the  introduction 
|.of  nuiaics  and  colouring. 

JoRN  V.  Seddox. 


THE   POETRY    01-'  OUTHIC   ART. 

By  l)Avm  DiTUoiT,  Jun. 

{_Paptr  rrad  at  the  ArtJtitecturai  Aaociatirm^  Jan.  3<ith.'] 

All  who  have  tttudied  architecture,  even  in  the  m<i6t  sutier- 
l^fictHl  manner,  must  have  obtterved  that  n  building  di«|>lays 
sonietlttng  mipre  than  mere  cun^tructive  ability;  that  in  its 
advanced  state  iii  |HttMti<.i4ed  wlial  hns  been  termed  ArprfMgirnitJifi; 
and  thitt  the  kind  of  e!i|irpfi«inn  exhibited  is  uf  a  different 
character  in  different  rtylen  and  in  different  countries.  In  the 
prenent  papi*r  I  have  thrown  together  a  few  remarks  upon  the 
kind  of  feeling  which  we  perceive  in  the  Gothic,  and  this  ex- 
[  preasion  or  feeling  manifested  I  shall  term,  in  the  course  of 
lltta  paper,  it»  I'oeCry. 

N'v  one  will  for  a  moment  contend  that  architecture  is  merely 

m  aaeful  art:  it  is  Alimtithing  lieyond  it,  and  po«H*iwes  a  higher 

character  than  can  lH.>]nng  to  anything  of  mere  utility.    Kii  long 

as  architecture  was  conhiied  to  the  erection  of  wooden   huts  or 

.  mud-wftlted  hou¥ti!t,  ita  cInMiticntion  with  the  useful  arts  wotild 

I  nudoubledly  be  correct;  but  when  the  ideas  of  man   began  to 

expnnd,  and  besides  improving  liia  own  dwelllnga,  he  began  to 

CTin:t  temple!*  for  his  gtHl«,  the  art  of  building  as^tumed  a  very 

tfertrtil  aspect.      It   ilien  requireil   for  its  practice  a  previouH 

ant  nf  ittudy.  and  tJie  attention  of  the  architect  was  oeces- 

ttly   turned   t<>    the   adiiption    of  ticieiititic    principles   in  the 

^mtntiTtiuu.     This  was  one  step  forw;ird,  and   it  was  quickly 

I  fnUowed  by  another.     The  architect  began  to  tee  the  necessity 

fur  iN>me  Kind  of  decoration;    and  »»  his  ideas  enlarged,  the 

,  decviralion    which    he  introduced    would    partake  of  a   higher 

'  eharactcr.      Still    advancing,  he  would  at  length  see  of  what 

'  architecture  was  capjible;  and  as  his  experience  increased,  he 

would  throw  into  Iuh    cumpottition  an  amount  of  feeling,  and 

I  bring  to  bear  upon  it  a  fertditv  uf  imagination,  which  would  at 

'  imcc  rnifw  it  from  the  p<>i<ition  of  a  mere  useful  auxiliary  to  the 

comt'ort  Nnd  cuiivenience  of  man,  to  tlie  rank  of  a   line  art.     It 

WH>  Ml  tltin  iM'int  ihMt  the  poetry  of  the  art  was  developed;  and 

it  will  he  hrre  pr<(per  to  explain  what  we  intend  when  we  speak 

vf  the  poetry  uf  architerture. 

The  term  p4M>try,  as  usually  applied,  beloiies  to  metrical  coni- 
Sitiun,  tiioogh  it  doeK,  In  reality,  poi«ife»M  a  much  more  extended 
■iltcntivn;  and  the  term   poetical    may    very    properly    be 


applied  to  the  thoughts  and  feelings,  as  well  as  to  the  erpretwions 
of  the  puet.  It  does  not  at  all  follow  that  because  a  piece  of 
CMimpoaJtion  la  written  In  verse  that  it  ie  therefore  poetrj-,  whilrt 
on  the  other  hand  there  is  much  poetry  that  is  expressed  in 
pruNe.  If  thiK  be  admitted,  it  will  be  eaitily  seen  that  the  term 
jtoelic  will  as  properly  apply  to  the  feelings  of  a  painter  or  a 
sculptor  nn  to  the  author  of  an  epic.  The  iiculptor,  fur  instance, 
so  long  as  he  confines  himttelf  to  copying  the  objecta  exactly  ns 
they  are  placed  before  him,  must  be  a  skilful  artist,  but  nothing 
more;  hut  so  soon  us  he  abandons  the  Idea  of  being  a  copyist, 
and  uttempt<4  to  depict  in  stone  some  form  or  expression  wnich 
his  own  tnind  has  created,  that  moment  be  becomes  a  poet. 
The  same  will,  of  counte,  apply  to  the  painter.  Rafaelle  and 
Rubens  were  poets  of  the  highest  order;  in  fact,  the  feelings 
which  give  rise  to  what  is  popularly  termed  poetry  to  sculpture 
and  painting,  are  in  all  cases  precisely  the  aaroe — they  merely 
develope  tbenitielveii  in  different  directions. 

U'e  must  not.  therefore,  limit  the  application  of  the  term 
poetrv  to  what  is  only  one  form  of  expresaion  of  a  similar  class 
of  feelingx;  and  if  we  examine  the  claims  which  architecture 
luis  upon  our  attention  in  this  respect,  we  shall  find  that  it  is 
the  result  of  the  same  species  of  reeling  whicli  we  see  exhibited 
in  verse,  painting,  and  sMSulpture.  It  will  be  a  part  of  our  task 
to  see  where  onatiow  this  poetical  feeling  is  developed  in  Gothic 
architecture. 

Let  any  one  for  a  few  moments  contemplate  some  one  of 
those  ancient  churches  or  cathedrals  which  adorn  our  country. 
The  longer  be  gazes  upon  its  lofty  tower  or  spire,  its  many 
tu^rett^  pinnacles,  and  buttresttCis,  as  they  all  point  upward  to^ 
the  sky,  the  more  he  becomes  convinced  that  be  1*  not  looking 
upon  a  dead  pile  of  stones,  heaped  together  for  wme  merely 
useful  purpofw.  The  impreAxion  which  they  nt  once  convey  to 
his  own  mind  convinces  him  to  the  contrary,  lie  feels  that  he  is 
gaxing  upon  Kumething  in  which  thought  and  feeling  are  every- 
where visible;  the  miuutenit  object  upon  which  bis  eyes  rest 
embodies  some  element  of  the  poetic  and  the  beautiful.  The 
building  before  him  is  the  product  of  the  imagination  of  ita 
do^igner— it  embodies  his  feelings,  and  expresses  liiH sentiments; 
it  telU  at  once,  by  the  aspiring  tendency  of  the  whole,  that  it 
was  created  in  homage  of  the  Creator,  and  raises  in  his  mind 
ideiut  as  grand  and  ns  xublinie  an  Kny  which  have  been  excited  by 
the  highest  flights  of  poetical  geuius.  Does  a  poem  display 
imagination  and  beauty,  sentiment  and  feeling^  Not  lea  doM 
a  Gothic  cathedral;  nor  can  we  suppoMc  that  the  most  sucocsifiil 
pt»em  which  wus  ever  written  ever  suggested  more  sublima  or 
more  heavenly  thoughts  than  the  simple  expressiveness  of  an 
eiirly  Kngliiih  ciithrdnil. 

Lei  us  for  a  aiomcnt  enter  its  precincts.  We  poRs  in  at  the 
western  eiitmiice,  and  the  whole  beauty  of  the  uavo,  with  the 
retirituc  splendour  of  the  distant  choir,  are  at  once  before  us.* 
The  deep  and  still  solemnity  of  the  place,  as  it  steals  over  the 
senses,  at  once  tellK  us  that  we  have  entered  the  temple  of  the 
Ueity,  while  the  beautiful  harmony  of  the  several  parts  wbibh 
catch  the  eye,  together  with  the  appearance  of  lirmness  and 
indestructibility  of  the  whole,  present  to  the  mind  a  fit  emblem 
of  the  temiile  not  made  with  handN.  The  long  vista  of  receding 
arches,  and  the  continuous  vaulting  above  gruuually  diminishing 
to  the  eye  till  it  is  almost  lost  in  the  distance,  is  a  picture  so 
enchanting,  and  at  the  Maine  time  no  grand  and  eJevHting,  that 
we  feet  it  at  once  to  embody  the  true  principles,  the  real  feeling, 
of  the  highest  species  of  poetry.  And  when  we  call  to  mind 
that  the  va^t  building  before  us  has  been  placed  there  especially 
for  the  wondiip  of  God — that  it  Ktand>t  a  mighty  oflfering  in 
acknowldlgment  of  the  goodness  of  the  Creator — that  ii  has 
been  hallounl  bv  the  wumhip  of  succeeiling  generations— and 
that  it  has  seen  kneeling  upon  its  pavement  a  throng  who  have 
pH5!ied  from  the  scene  for  ever,  the  effect  is  overpowering.  How 
can  we  say  that  any  composition  of  man  erer  awakened  such 
holy  emotions  or  such  a  noble  enthusiasm? 

The  groat  charm  of  a  Gothic  building  is  its  religious  character. 
It  is  H  Moreti  poem.  Its  peculiar  style  of  architoeture  was 
invented  and  developed  in  the  service  of  the  church;  it  was 
carried  out  upon  Christian  principles,  by  pmfeHKedly  Christian 
men:  and  the  aid  which  it  fends  to  religious  worKhip  haK  never 
been  questioned.  It  is  this  sacred  character  of  Gothic  archi- 
tecture that  breathes  over  it  a  hallowed  charm,  whiirh  we  may 
Unik  in  vain  foi  elsewhere.  No  poem,  jierhapH,  ever  suggested 
mon'Kuhlime  ideiut  of  the  heavenly  regions  than  the  Paradise 
Lost;  but  does  not  the  interior  nf  a  Initbie  cathedral  produce 
a  precisely  similar  effect?  It  may  be  that  it  it  leu  defined,  but 
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H  ii  all  the  mor«  intcnie.  Milton  himself— though  living'  In  an 
are  when  ecclmianticnl  architecture  was  least  of  all  valued,  and 
toough  belonging  to  a  party  the  most  profeaMdly  hiratilc  to  any- 
thing like  tUAto  or  beautf  in  religious  irunihip — was  nut  afthumed 
to  avow  hii  attRchment  to  the  ancient  architecture  of  England, 
or  to  bear  the  following  testimonjr  to  its  suggestiveness  of  the 
glories  of  heaven:— 

"  But  IH  KT  dM  <to4  MT«r  (Ul 

To  walk  w  »tadloiu  eloMUfi  pale. 

And  l<jTi  tht  hlih  rmtwvcr'd  roof 

Like  witl<)«c  ptltan  amct  |>raof. 

And  alMlfld  wlndmn  ricfatv  dlsbt, 

Oufloc  *  <U».  rriJfiava  ligtit. 

TbmTtt  lh«  M>lli>f  onkn  Uov 

To  (W  Ml  volnd  cColflwhw. 

2a  Mnrtc*  U^  w4  uthtn  char, 

At  Btay  wttit  wiM<a«w  tbtvuft)  nine  nr 

UlMalvt  «•  lato  atatack*. 

Aad  bda«  all  Iwawp  btton  aiy  «t*«." 
It  ifi  this  suggestivenen  of  Gothic  architecture  to  which  the 
)M>et  tliuti  beaiitifuDy  alludew  that  forms  one  of  its  rhief  charac- 
teristics, and  places  heyond  dinpute  it>t  poetical  upirit. 

And  here  we  notice  the  difference  between  the  power  of 
expressioo  in  ambitocture  and  in  tlint  of  the  other  fine  arts.  In 
rerse  or  painting  the  ideas  conveved  are  in  general  of  a  definite 
character— everything  is  minutely  described,  and  the  picture 
brought  before  the  eye  should  be  in  every  respect  complete. 
In  srchitecture,  on  the  contrary,  we  see  nothing  defined — the 
ideiis  it  eicpressrs  are  not  pnrtioQlarised.  It  rather  produces 
feeling  than  displays  it;  and  while  poetry  and  painting  may  bo 
■aid  to  feed  the  imagination,  architecture  exciten  it.  In  this 
rttpect  it  iff  akin  to  music,  the  great  charm  of  which  lies  in  the 
effect  which  it  priKluces  ufHtn  the  senees  without  presenting  to 
the  mind  any  aWtract  idenis.  Vet  is  itit  effect  no  letis  enchant- 
ing— no  lew  intentie.  Kvery  one  has  experienced  the  thrilling 
emotions  which  it  excites,  and  the  6tate  of  feeling  into  whicb 
it  throws  us.  it  has  brought  up  licfore  us  iicene>«  which  have 
long  passed  away;  it  has  carried  us  tu  the  rcmotait  cnrnern  nf 
space,  ftnd  has  opened  to  our  aatoniahed  guze  the  glories  of 
heaven  itself,  nor  is  it  unworthy  of  notice  that  architecture 
alone,  of  all  tlie  artt,  has  the  power  to  collect  within  itself 
every  element  of  poetry  in  existence.  The  other  fine  arts 
(which  we  must  eonaider  as  the  forms  of  expression  which 
poetry  assumeii)  stand  more  or  leas  by  themselves,  excepting  in 
the  case  of  soog,  in  which  music  and  verxe  are  combined.  But 
during  service  time,  in  a  Gothic  cathedral,  we  find  all  the 
elements  of  poetry  collected  together,  and  exerting  their  in- 
fluence at  the  same  moment.  The  mind,  when  wc  enter  the 
Kacred  pile,  is  at  once  under  the  combined  Influence  of  the 
architecture  of  the  building,  the  painting  of  the  glass,  and  of 
tJie  sculpture  of  the  various  figure*.  But  thin  is  not  all,  and 
when  the  «>lemn  tones  of  the  organ  are  heard,  and  the  "service 
of  son^"  floats  along  the  vaulted  ediAce,  every  avenue  of  the 
seosea  IS  assailed  at  once,  and  how  overpowering  is  the  effect: 
fired  with  the  enthusiasm  which  the  whole  scene  creates,  our 
thoughts  wander  from  earth  to  heaven,  till  we  think  we  hear 
tbe  nmg  of  the  heavenly  choir  above;  and  when  the  music 
cameB,  and  the  cbaunt  dia  away,  the  mind  rererta  to  its  usual 
channel  as  if  awoke  from  some  delicious  dream. 

From  all  this  it  follows,  that  a  Uothic  architect  to  be  succesft- 
ful,  aud  to  exercise  his  calling  in  anyihiog  of  an  efficient  manner, 
must  necetisarlly  be,  in  a  certain  sense,  a  poet.  This  may  be  de- 
murred to;  but,  if  tiiere  is  anything  of  poetry  in  Gothic^'  it  must 
be  the  oase.  How  is  it  possible  for  an  architect  to  exhibit  feel- 
ing or  imagination  in  his  productions,  if  he  does  not  possess  them 
himself?  The  Inspiration  of  genius  is  as  necessary  to  an  archi- 
tect as  to  B  poet  or  a  painter,  and  those  who  do  not  possfus  it 
cannot  expect  to  succeed. 

Here,  I  think,  we  discover  the  cause  of  those  abortive 
attempts  at  church  architecture  which  we  have  so  oAeti  to 
deplure.  Men  have  attempted  to  build  churches  with  no  other 
idea  of  Gothic  than  that  it  consisted  of  the  pointed  arch,  and 
holding  the  somewhat  curioufi  opinion  that  any  building,  mi  long 
as  it  contained  doors  and  windows  with  the  pointed  addition, 
must  therefore  be  Gothic.  But  many  even  ot  thuue  who  have 
been  pretty  well  acquainted  with  Gothic  detail,  have  been 
utterly  destitute  of  its  spirit,  and  have  but  put  together  a  6xed 
set  of  forms  upon  a  fixed  set  of  priuciples.  As  well  might  >«onie 
foolish  schoolboy,  who,  because  he  had  become  acquainted  with 
dactyles  and  ttjmndees,  imagine  that  he  was  then  competent  to 
commence  writing  jioetry,  and  would  l>e  able  to  produce  some- 
thing analogous  to  the  authors  he  had  been  reading  Yet  such 
hwi  undoubtedly  been  the  case;  and  all  the  faUui«e  that  have 


of  late  been  made  may  be  traced  to  this  one  fact,  that  the  archi- 
tect has  forgotten  that  be  ought  to  be  a  poet,  and  that  a  build- 
ing is  destitute  nf  the  lirHt  principles  ni  tiuLhir  art  that  doM 
not  embody  the  highest  species  of  thought  and  feeling, 

Ltft  us  compare  for  a  moment  the  Hrchitectn  of  the  present 
time  with  those  of  the  middle  ages,  with  whom  (fothic  origi- 
oated.  The  comparison  (with  respect  to  the  pi»etry  of  art  at 
least)  is  manifestly  to  our  own  disadvantage:  for,  however  much 
our  architects  may  study  ancient  examples,  however  well  they 
may  become  acquainted  with  them — however  able  they  may  be, 
had  they  the  raeanK,  tu  produce  a  work  equal  in  point  of  execu- 
tion to  any  old  one  that  exists,  we  must  recollect  that  the 
great  charm,  the  great  value  of  a  work  of  art — its  novelty,  and 
Its  originality — is  jronc.  At  the  very  best,  our  moileru  works  in 
this  style  are  little  lietter  than  copies.  The  mediteval  archi- 
tects, on  the  contrary,  invented  and  developed  their  own  archi- 
tecture, and  its  history  is  uiie  continued  series  of  progres^ioa. 
There  was  no  standing  still,  no  copying  uf  what  hud  gone 
before;  each  new  church  that  was  built  had  in  it  sometuog 
different  to  the  la»t,  and  Iheir  works  therefore  exhibit  that 
great  essential  of  true  art  and  true  poetry — originality.  This 
is  what  the  architect  of  the  |>resent  day  cannot,  or  rather  does 
not,  possess.  He  may  not  certainly  descend  to  dead  copying — 
he  may  show  a  certain  amount  of  originality  in  adaptation,  or 
introduce  novelties  of  design  in  the  more  minute  parts  of  the 
edifice — bnt  the  general  features  remain  the  same,  the  essential 
characteristics  are  alt  borrowed.  Thus,  though  a  modern  archi- 
tect might  show  hinmelf  imbued  with  the  poetic  spirit  of  art, 
yet,  so  long  as  he  will  continue  to  adhere  in  every  important 
feature  to  the  old  models,  he  can  never  arrive  at  perfection. 
He  is,  in  fact,  tn  a  similnr  position  to  some  poet  who  takes  some 
author  who  has  gone  before  him,  and  does  everything  in  exact 
accordance  witli  the  tutor  be  has  selected.  It  is  obvious,  that 
whatever  natural  genius  such  a  person  might  possess,  that  he 
would  never  riue  to  eminence,  and  could  never  pioduce  anything 
worthy  of  preservation.  Poetry,  if  it  would  be  poetry,  must  be 
original.  What  should  we  think  of  a  man  who  produced  on 
exact  parody  of  the  Paradise  Lost? — or  one  who  should  take 
book  after  book,  and,  appropriating  every  incident,  put  it  all 
into  his  own  words?  The  mun  might  be  clever,  and  his  book 
might  be  admire*!  as  a  literary  curionity,  but  it  would  want  that 
which  is  the  life  and  soul  of  Milton,  it  would  want  the  one 
ipiulity  which  has  placed  htm  upon  his  pedestal  of  fame — his 
rich  and  copious  imagination.  Our  modern  architect  is  exactly 
in  this  position ;  he  docs  not  copy  we  will  say  each  part  separately 
(thoiign  even  this  is  done  to  a  great  extent),  but  ho  appropriates 
the  leading  feature*  of  those  works  which  have  come  down  to 
him:  and  unless  he  will  throw  off  the  trammels  in  which  be  has 
thus  voluntarily  placed  himself,  and  will  attempt  to  develope  a 
style  for  himself  and  for  his  age,  I  do  not  see  now  he  can  ever 
expect  to  be  placed  alongside  with  the  great  arctiitects  of  anti- 
quity, as  being  equally  a  poet  with  them. 

Assuming  for  a  nuinicnt  that  the  cultivation  of  Gothic  art  la 
both  de2tiraDlo  and  possible  at  present,  we  must  recollect  that 
circumstances  have  greatly  altered  since  It  was  first  introduced, 
and,  with  respect  to  architecture,  have  altered  very  much  to  our 
present  disadvantage.  The  mi?diffival  architects  were  placed  in 
a  position  peculiarly  favounible  to  the  growth  of  their  art,  and 
very  different  from  that  in  which  our  modern  architects  find 
themseU'es.  No  doubt  a  considerable  portion  of  those  who 
designed  our  ancient  churches,  besides  being  members  of  the 
Bt>ciety  of  freemaeona,  were  also  ecclesiastics;  and  their  position 
with  respect  to  the  church  they  nerved,  in  a  double  sense  would 
be  very  different  from  that  of  our  present  secular  architects, 
who  in  general  pursue  their  calling  as  a  matter  of  business.  This 
fact  is  obviously  against  the  development  of  the  poetry  of  archi- 
tecture; and  it  can  hardly  be  expected  that  a  man  sitting  in  hia 
office,  and  designing  as  many  churches  as  hecjin  obtain  orders  for, 
with  the  comfortable  prospect  before  him  of  being  hsndsftmely 
paid  for  each,  can  exhibit  the  true  feeling  of  art,  and  that  art 
especially  uf  n  ChriHtian  character.  Poetry  results  from  inspira- 
tion, and  cannot  he  made  to  order  **on  the  shortest  notice."  I 
do  not  certainly  profess  to  be  act^uainted  with  the  secrets  of  an 
architect's  oflice,  hut  if  I  might  reason  from  analogy,  I  should 
fiay  that  he  cannot  be  less  ready  than  others  to  accommmlate 
himself  to  his  customers;  and  1  can  easily  imagine  an  architect 
who  wishes  to  increase  his  connexion,  taking  into  account  when 
getting  out  his  design  whether  the  clergyman  in  question  is 
puseyite,  low  churcli,  or  aoythiug  eUe,  and  designing  the 
building  accordingly. 
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Allow  oie  iffain  to  expreia  my  ref^vt  tliiit  n  country  like  ours, 
to  pre-eminent  for  it»  tBpid  advancement  in  the  arts  of  civilised 
life,  should  nut  ut  the  present  moment  posHCNR  a  style  of  archi- 
tcctur*  peculiarly  its  own,  and  developed  from  its  own  re- 
■ourcM.  The  architecture  of  a  people  ahould  alwajrH  be  the 
reflection  of  their  habits  and  feelings;  and  this  ia  of  course 
impossible  with  thone  who  borrow  from  others.  This  ia  the 
grmnd  »ecret  of  the  mjcceHg  of  the  mediaeval  architect^:  their 
srcliiCectDre  embodied  tlieir  own  feelings,  and  wa»  the  effect  of 
the  peculiar  spirit  of  their  Mge — a  spirit  wbioh  we  see  to  pervade 
also  their  poetry,  their  literature,  their  paiuting,  and  their 
relJKion. 

This  tells  us  why  it  is  not  to  be  expected  that  we  should 
succeed  in  rivalling  our  ancestors  in  the  wnlk  of  Gothic  art. 
We  live  in  a  ditFereat  age;  we  do  nut  possesji  those  ideas  and  feel- 
ing* from  which  (Gothic  took  iU  ri»e;  we  do  not  breathe  theMme 
■tnuMphere;  we  dii  not  live  for  the  same  purpose:  and  it  is  but 
folly  to  attempt  to  exiirem  feelinps  to  whicli  we  are  KtrongOTi, 
and  which  are  incompatable  with  the  genius  of  the  present  age. 
It  matters  not  how  skilled  in  deoign  an  architea  may  be;  if  he 
docs  not  possess  the  feeliugs  of  the  ancient  designer,  it  is  iro- 
poasible  he  can  succeed  in  the  same  walk  with  him.  Nor  do  I 
think  it  desirable  that  he  should.  The  spirit  which  we  see  in  a 
Gothic  building  belungs  to  a  past  era,  to  one  which  1  trust  we 
have  exchanged  for  a  better;  and  ihi>  present  rage  for  the  revival 
iti  anoienl  art,  though  very  alluring,  dues  yet  appear  upon 
OOKT  examination  to  be  founded  upon  false  taste  and  upon 
Dilie  principles, 

Tliere  is,  however,  one  exception  to  this  rule.  There  are 
•mne  people,  possibly  some  architects,  who  appear  so  absorbed 
in  the  study  of  the  medieval  period,  and  to  be  so  often  poring 
over  the  dusty  vulumes  of  ancient  lorv,  that  they  seem  at  last 
to  have  imbibed  the  spirit  and  ideas  of  the  age  which  th«y  study, 
and  to  be  all  but  unconscious  that  they  are  living  iu  the  niue- 
leenth  century.  'I'hese  are  the  men  who  will  probably  succeed 
with  the  Gothic:  but  the  exception  proves  the  rule,  iind  showH 

»how  absurd  is  the  attempt  for  men  mixing  in  everyday  life,  and 
joining  in  the  prevailing  senttmcntii  of  their  age,  to  hope  to 
succeed  in  producing  similar  works  of  art  to  those  which  a  pre- 
ceding generation  have  left  ua. 

No  other  proof,  1  think,  is  needed,  of  the  inconsistencv  of 
Gothic  art  with  the  present  advanced  state  of  society,  than 
the  incongruous  effect  which  is  produced  when  modern  sculpture 
or  decoration  is  inlrudured  into  &  Gothic  church.  We  see  at 
once  that  it  if  out  of  place;  for  mhiJe  nuinting  and  sciilptuie 
IttVS  gradually  advanced,  till  they  have  afnioft  arrived  at  perfec- 
tion, architecture  has  long  since  come  to  a  stand-Mtill.  The 
conseijuence  naturally  is,  that  a  statue  by  Cbantrey,  or  a  painting 
by  We«t,  however  excellent  thev  both  may  be  in  themsdves, 
and  however  superior  they  undouhledly  are  as  works  of  art, 
they  yet  produce  a  jarring  sensation  in  a  medieval  building. 
We  feel  that  they  speak  a  ditft-rent  language,  display  a  different 
tad  even  opposite  spirit,  and  produce  a  similar  effect  upon  the 
eye  to  that  which  discordant  notes  produce  upon  the  ear;  while, 
on  the  other  hand,  the  painting  <(f  the  patron  saint»  with  his 
•tiff  neck  and  sprained  ancle,  or  the  cross-legged  effigy  of  the 
crusader, 

^'*  vnth  III!  mftnrd  bMf, 
And  bU  dop  it  hia  uxi," 
however  imperfect  they  may  be  when  judged  upon  anatomical 
priociples,  are  still  felt  to  bo  quite  in  harmony  with  the  rest 
uf  the  edifice:  and  it  is  one  of  the  great  evils  attendant  upon 
the  revival  of  mediaival  architecture,  that  it  necessitates  our 
going  back  to  a  stage  in  art  when  it  was  (with  respect  to 
aeulpture  and  painting)  really  in  its  infancy,  and  compels  us, 
in  order  that  the  accestiuries  of  the  church  may  be  in  Keeping 
with  the  whole,  to  adopt  the  wry  faces  and  uncomfortable 
poaitious  of  the  thirtcentn  and  fourteenth  centuries! 

Stiil  we  are  placed  iti  a  somewhat  peculiar  position — wedo  not 
possess  a  style  of  our  own,  nor  can  we  in  vent  one  at  a  few  moments' 
BOtioe.  Wo  have,  therefore,  no  alternative  left — we  must  choose 
aoiuelhing  from  what  is  already  in  existence;  and  this  is  the 
only  excuse  which  we  can  plead  for  the  adoption  of  Gothic. 
This  sUite  of  things  is  nevertheless  unnatural,  and  the  sooner 
it  is  altered  the  oetter  it  will  he  for  the  success  of  the  art; 
but  ws  must  make  the  best  of  our  prtrsent  position,  and  select 
that  description  uf  architecture  which  is  muKt  suited  to  our 
Lwaota.  1  the  less  regret  the  alternative,  because  I  feel  how 
|^«elI  suited  is  a  Gothic  building  for  Christian  worship;  but  1 
cannot  at  the  same  time  forget,  that  bad  out  the  development 


of  our  own  style  been  checked  by  the  unfortnnate  introduction 
of  Clasftie  in  the  sixteenth  century,  Uiat  we  should  probably 
have  developed  a  kind  of  architecture  which  might  hove  been 
as  well  adapted  for  worship,  while  at  the  same  time  it  would 
have  had  the  advantage  of  being  stamped  with  churacterbitiua 
of  the  existing  period,  and  might  have  oeea  even  more  ituited 
for  the  requirements  of  modern  worship. 

It  is  not  yet  loo  late  to  amend;  and  it  should  be  our  endeavour, 
by  being  more  origisal,  by  throwing  off  those  conventionalities 
which  at  j)resent  so  fetter  design,  to  strike  out  a  path  for  our- 
selves. Lntil  this  is  accomplished,  we  never  can  expect  to  see 
the  true  poetry  of  art  developed.  And  if  the  present  system  of 
borrowing  and  copying  is  continued,  the  art  will  sink  lower  and 
lower  in  the  public  eatimatioo. 


ON    SOME    PRINCIPLKS    TO    BK  OBSERVED   IN 

ORNAiMENTING    VHVRCHKS. 

By  Rev.  T.  Cuambeslaik, 

[Paper  read  bef&re  the  Orfi»rd  Arehitecturai  Sociely,  Feb.  4i/k] 

The  paper  commenced  with  disclaiming  any  Intention  of  vin- 
dicating the  practice  of  ornamenting  churches,  and  assumed 
that  there  being  certain  parts  of  a  diurch,  as  walls  and  win- 
dows, roufa  and  floom,  which  admit  nf  decoration,  it  must  neces- 
sarily be  an  object  uf  considemtioo  with  every  one  who  desires 
to  promote  (io<t*!<  glory,  haw  he  may  t»est  adorn  them.  The 
moaes  of  ornamenting  in  common  use  wore  said  to  be — 1,  illu- 
minated lettering;  2,  symbolical  devices;  3,  colouring  for  its 
own  sake;  4,  pictortid  representation  of  persons  and  events. 
Of  thene,  Mr.  Chamberlain  objected  to  the  one  first  named  iu 
every  place,  save  that  where  it  is  ordered  by  the  canon — that  is, 
for  exhibiting  the  decalogue  over  the  chancel  arch,  where,  he 
nhservedjit  is  really  used  ayrt^xttieaBy^  as  suggesting  the  thought 
uf  the  general  Judgment,  which  used  of  ula  to  be  represented 
there  in  a  picture— a  custom  which  was  probably  ordered  to  be 
discontinued,  mainly  on  account  of  the  groiu  manner  in  which 
In  a  corrupt  age  it  had  come  to  be  caricatured.  The  present 
indiscriminate  use  of  the  sacred  monogram,  the  evangelifftlo  and 
other  emblems,  the  writer  alfw  very  strongly  deprecsteil,  recom- 
mending in  all  cases  where  it  can  be  resorteH  to— as  in  windows, 
frontols  of  altars,  and  whIIij — designs  of  liguren;  and  where  this 
is  beyond  the  reach  of  the  artist,  or  the  means  of  the  church 
builder  or  restorer,  the  employment  of  colour  for  its  own  sake, 
in  diaper  or  arabettque,  or  even  the  use  of  hangings  of  cloth. 
These  principles  he  then  applied  to  the  several  partsof  a  church 
which  are  most  commonly  destined  to  receive  ornament.  For  an 
east  window  he  recommended  the  Crucifixion  as  the  best  design; 
for  side  windows  figures  of  saints  or  other  Hubordinate  subjects; 
fur  an  altar-cloth,  Agnut  D^;  for  a  dorsal  behijid  the  altar,  a 
slab  of  slate  to  be  paintml  in  rich  colours.  Of  this  kind  one 
had  been  recently  put  into  the  church  of  Kidlington,  which, 
though  with  some  fault  of  detail,  was  opoken  of  as  very  elfec- 
tire.  Commendation  was  also  bestowed  on  a  large  triplycb,  or 
frame  of  oak,  recently  trected  in  Merlon  College  Chapel  for 
the  reception  of  an  ancient  altar-piece  represvniing  the  Cruci- 
fixion. The  use  of  plates  of  xinc  here,  as  in  all  other  parts  of 
a  church,  was  Htningly  protested  aguiuMt;  as  also  of  niches  and 
arcades  containing  nothing.  Attention  was  also  drawn  to  the 
very  poor  e^ct  produced  by  delicately-chiielled  stone  (as  in 
St.  Giles's  Church,  and  Ctnntington),  ur  by  encaustic  tiles  (as  in 
the  new  church  of  8t.  George),  in  all  of  which,  at  a  very  little 
dintance,  the  pattern  is  lost  in  a  general  indistinctne&s.  In  tiles 
for  the  floor,  as  well  as  carpets,  kneelers,  and  other  commou 
ladies'  work,  the  sacred  emblems  should  be  used,  it  was  sug- 
gested, very  sparingly. 

At  the  conclusion  of  the  paper,  Mr.  Parker  rose  to  suggest  the 
employment  of  the  revived  art  of  moaaic-work  for  providing 
dorsals  to  altars.  He  also  noticed  that  in  parts  of  France  great 
uae  wan  made  of  different  coloured  stones — a  practice  in  which, 
it  was  observed  by  some  one  present,  that  Mr.  Parker's  reoom- 
incndatian  had  been  anticipated  by  the  distinguished  architect 
of  All  Saints',  Marylebone. 

It  was  announced  that  several  communicatloni  had  been 
received  by  the  secretaries,  among  which  a  letter  from  the  Rev. 
T.  WoudroofTe  was  read,  announcing  that  the  desecration  of 
one  of  the  chapels  of  Winchester  Cathedral,  which  has  obtained 
some  notoriety,  was  about  to  be  la  part,  at  least,  if  uot  wholly 
removed  by  the  Chapter. 
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APARTMENT    HOUSES. 

A   HOCBB,   TO   BB   LET   OCT   IN   ApABTMKKTG   POB   FaHIUBS, 
HirVKL   MON    GarNIIC, AT    VlBKNA. 

Prof«*i>r  C.  F.  L.  FObstrh,  Architect. 
(With  an  Eiifframng,  Piatt  XII.) 

The  abniition  of  the  windnw-dutipH  hais  hh  '"^  hftve  already 
poiiited  out,  opened  to  architects  the  opportunity  uf  raitiing 
large  Rtrueture«  in  the  streets  of  our  ^at  towns,  nimilar 
to  the  hotels  of  Paris  and  Vienna.  Formerly  such  struc- 
tures were  impoMlble,  as  the  increaM  pro  ratd  of  the  vindoir 
duties  jfave  a  premium  to  the  cun«itrurtion  of  single,  or,  as  they 
are  called  in  Scotlund,  ulf-contained  dwellingu.  Thus,  even  in 
Kdinhurgh,  with  the  example  of  the  old  large  houses  before 
them,  the  modern  town  is  chiefly  constructed  on  what  may  he 
called  the  English  plan.  A  change  ia,  however,  at  hand,  more 
particularly  in  London^  where  ground-rent  in  the  beat  situa- 
tionn  beinjT  very  hij^li,  and  shop-frontage  valuable,  it  will  become 
desirahle  to  raise  large  bou»es  of  several  stories,  having  a  com- 
mon staircase  and  approaches,  by  which  space  may  be  econo- 
miiteiJ. 

The  lon-ns  of  middle  and  north  Germany  possesti  many  re- 
markable examples  of  domestic  architecture  m  various  stylett; 
but  it  is  otherwise  in  Vienna,  one  of  the  oldest  and  principal 
Iremian  towns,  where  the  KomaneH<)iie  and  Gothic  styles  are  so 
well  repreitcnted  by  $t.  Stephen's  Ciitbedrat,  the  Marin  Steigen 
Church,  and  monuments  in  the  neighbourhood  at  Klostemeu- 
hurgh,  Tuin,  ^Viener  Xeustadl,  and  Petroneli  (('arnuntum). 
Vienna,  however,  has  no  domestic  example  of  the  several  styles 
till  the  end  of  the  seventeenth  century:  even  from  that  time 
till  the  middle  of  the  eighteenth  century,  the  architecture  uf 
Vienna  is  chieflr  represented  by  its  palaces.  Continual  war, 
and  other  political  eveiitt^,  freipient  conflncrations,  and  even 
earthquakes,  but  principally  the  condition  or  Vienna  as  a  forti- 
fied town,  were  the  chief  causes  of  this  state  of  affairs.  In 
IftU,  Franiiis  I.  relieved  Vienna  from  what  may  be  colled  the 
state  of  siege. 

It  must,  however,  he  borne  in  mind,  that  formerly  dwelling- 
hocues,  unless  favoured  by  a  good  situation  and  fitted  like  bar- 
rackx,  did  not  give  a  good  and  safe  return  on  the  capital;  that 
the  circumstances  of  the  citixens,  which  fumicrly  were  very 
narrow,  did  now  allow  of  considerable  enterprises;  and  that  the 
arcliileclx  of  the  day  did  not  extend  their  studies  much  beyond 
a  tittle  mathematics;,  and  learning  by  heart  the  rules  of  Vignola, 
— and  with  such  practice  as  they  gut,  their  utmost  ac)iievemeat 
was  a  massive  palace  covered  with  incongruous  stucco  orna- 
ment. 

A  chief  cause  of  improvement  was  a  new  building  law  for 
Vienna,  defining  the  re<)nirement8  for  fire-police  and  sanitary 
purpoBos,  and,  like  our  building  acta,  giving  directions  as  to  the 
several  parts  of  the  structure.  It  resulted,  however,  in  a  very 
favouraole  effect  on  houiie  property  as  an  investment,  and  greatly 
improved  the  town.  The  fire  assurance  is  provided  for,  rent  is 
payable  half-yearly  in  advance,  or  in  some  suburbs  quarterly, 
with  the  right  of  the  landlord  to  levy  a  distrens  on  the  goods 
of  defaulters.  Other  circumstances  were  likewise  favourable  to 
improvement,  as  the  increasing  wealth  of  the  citizens,  the 
establishment  of  large  brick  manufactures  in  the  neighbour- 
hood of  Vienna,  whence  1.^0  millions  of  bricks  are  yearly  pro- 
duced, ready  access  to  materials  of  all  aorts,  and  the  introduc- 
tion of  a  better  taifte  in  architecture  and  greater  ciuiKtructivc 
knowledge.  'J'hese  latter  branches  of  education  were  much 
behind  in  Vienna,  when  in  l»iy,  Peter  Nobile  introduced  in  the 
Academy  a  profound  study  of  the  classic  antique,  and  of  the 
period  of  the  Kenaissance,  and  contributed  essentially  to  the 
encouragement  of  the  plastic  arts.  The  Viennese  too  having  a 
•uHceptibility  for  art,  tbe  result  has  been  a  very  great  progress 
in  architecture,  and  a  material  improvement  in  the  aspect  of 
the  town,  which  greatly  impresses  the  beholder.  Much  has 
been  likewise  done  for  widening  narrow  streets,  for  extending 
the  drainagef  lu>-ing  down  pavements,  and  supplying  the  town 
with  water  and  gas, 

Notsithstanding  this  progress,  there  was  still  wanting  a  con- 
aistency  of  tieatment,  and  a  solidity  of  chnracter,  for,  except 
the  Gothic  churches,  which  show  the  material  throughout,  the 
buildings  are  In  a  mixture  oi  styles  with  stucco  ornameutation. 
It  is  not,  however,  to  he  denied  that  there  is  Home  character  in 
the  mass  of  tbe  structures,  and  that  the  interiors  present  some 
excellent  arrangements,  while  great  constructive  skill  is  dis- 
played and  tbe  wlidity  of  the  edifice  secured. 


Of  late  a  desire  has  arisen  for  higher  artistic  treatment  and 
a  more  monumental  character,  and  a  decided  improvement  is  to  j 
be  noticed.     The  work  we  present  to  our  readers  is  remarkablaj 
for  simplicity  and  breadth,  with  a  degree  of  orunment  which! 
greatly  contributes  to  its  graceful  appearance.     It  shows  tbai 
elevation  of  a  house  at  Vienna,  constructed  by  Mesars.  Fdrster  \ 
and  Hansen,  the  ground-floor  to  be  occupied  as  shops,  and  the 
other    floors  as  private  dwcltings.     We  purpose  next  month 
presenting  onr  renders  with  the  plans,  which  will  better  displaf  i 
the  extent  and  arrangement  of  tlie  building. 


GREAT    GRIMSBY    DOCKS. 

A^TKR  six  years  of  arduous  labour  these  works  are  nearlr 
brought  to  a  completion.  No  fewer  than  110  acres  of  land 
have  thus  been  added  to  the  occupation  of  man;  and  there,  by 
the  happy  union  of  science,  capital,  and  labour,  has  been  founded 
the  finest  harbour  of  the  eastern  ooaat  of  England.  Our  readers 
will  be  able,  by  meanx  uf  the  annexed  engraving,  to  form  an 
estimate  of  the  immensity  and  importance  of  the  uudettakiug. 


1,  entrance  basin^  of  an  area  of  19  acres 

2,  2,  are  piers  which  protect  it,  and  on  which  vessels,  whicb^ 
do  not  renuire  to  enter  the  ditcks,  may  at  any  time  land  pas-  ' 
sengers.  This  entrance  basin  will  be  accessible  at  all  times  of] 
the  tide,  for  the  largest  vessels,  and  will  afford  the  most  completAI 
security.  " 

3,  is  a  great  lock,  300  feet  long  and  70  feet  wide,  made  pur- 

Iiosely  to  allow  tbe  largest  war  steumers  to  enter  the  dock.  This 
uok  was  made  by  special  stiputatton  with  the  Admiralty.  J 

4,  is  tlie  smaller  lock,  200  feet  long  and  46  feet  wide,  wfaidi^ 
will  admit  into  the  dock  all  ordinary  vessels. 

5,  is  the  great  dock,  201H)  feet  long  by  SHO  feet  wide.  Ita  area 
is  39  acres.  The  depth  of  water  at  its  gates  is  such,  that  the 
largest  Ktesmera  einjiluyed  in  the  coasting  trade  may  enter  or 
leave  it  in  any  state  of'the  tide.  The  largest  war  steamers  may 
go  in  imd  out  during  twelve  hours  out  of  the  twenty-four,  ana 
may  here  obtain  ample  supplies  of  the  purest  frewh  water,  whi^ 
rises  in  the  utmost  abundance  from  the  chalk  formation.  This 
IB  a  consideration  of  the  highest  importance  to  all  stesm  ressela. 
In  this  dock  steamers  will  be  two  hours  nearer  the  nea  than  at 
Hull,  and  merchant  vhips  of  the  largest  burden  may  come  In 
with  the  first  of  the  flood  tide,  and  leave  at  high  water  with  the 
ebb  tide,  which  will  carry  them  well  out  to  sea.  In  contrary 
winds  the  contiguity  of  tbe  docks  to  the  sea  will  economise  tlw 
cost  of  steam  tugs.  The  docks,  as  a  railway  station,  are  more 
valuable  than  any  inland  station  can  possibly  be,  for  by  mcaiia 
of  them,  all  Europe  as  it  were  Is  made  a  part  of  the  terminus 
of  the  railway. 

0,  is  the  west  wharf,  200  feet  wide,  with  rails  bud  down  lo 
its  extremity.     The  area  of  thiH  wharf  is  12  acres. 

7,  indicates  the  east  wharf.  2000  feet  long,  and  670  wide;  on 
this  wharf,  also,  rails  are  laid.     This   wharf  has  an  area   of . 
42  aores.    it  ia  occupied  by  warehouses  and  a  goods  itatioa. 
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8,  the  «Tie-t>)ird  of  the  area  inclosed  reserved  by  the  Crowti  is 
on  thiM  tide,  which  the  company  now  proposes  to  buy. 

9,  rtprewDte  the  eastern  wharfage  and  embankment  against 
Aeaea. 

10,  if  the  line  of  access  to  the  old  docks. 

Sheds  are  close  to  the  (junys  750  feet  in  length,  luid  50  feet  in 
brendth,  affordini^  a  covered  area  of  44X10  feet;  and  a  vaulted 
warehouite  150  feet  square,  fur  free  and  bonded  ko(J<1>-  'l^he 
arrangements  for  the  passenger  traffic  and  light  or  perishable 
merdiaodbie  are  on  the  most  complete  scale,  the  railway  ex- 
tending to  the  ed»e  of  a  low-water  landing-«t»ge  in  the  outer 
tidal  basin,  where  a  Rtntion  is  huilt,  provided  wiih  accommoda- 
tion for  pasipngers,  who,  without  leaving  the  cover  of  the  etntion, 
may  be  carried  by  trains  in  Attendance,  as  goods  iiUo  may,  to  any 
part  of  England  or  Scotland.  For  the  transit  of  putisengers,  a 
pier,  1500  feet  in  length,  to  the  end  of  which  the  trains  run, 
extends  into  the  river;  passengers  can  defend  on  a  covered 
platform,  and  passing  through  two  iron  tubcA  to  n  iloating  iron 

fiontoon,  f^  on  board  steamboats  fitted,  after  the  Amertcan 
a*hioo,  with  decked  saloons,  which  lie  alongside. 

The  most  complete  arrangements  are  made  fur  the  convenience 
of  businesa  at  toe  wharfs.  A  striking  feature  ih  a  tuwer  culled 
the  Ligbthouse  tower,  the  principal  purpose  of  which  is  tu  fur- 
lusb  m  column  of  water  for  the  hydraulic  machinery,  to  work  the 
dock  gate*,  crane«,  &c.,  and  to  display  lights  fur  the  benefit  of 
the  seafaring  roan.  It  is  a  square,  red  brick  tuwer,  to  be  raised 
to  a  height  of  300  feet;  at  a  height  of  1230  feet  a  tank  is  placed, 
holding  49,001)  gallons  of  water.  The  walls  of  the  tower  are 
4^  bricks  thick. 

Su  little  now  remains  to  he  done,  that  the  piles  of  the  coffer- 
dam, which  interpose  between  the  lock-gates  and  the  neu,  only 
require  to  he  removed  to  give  access  to  the  dock.  While  this 
is  being  perloniieil,  the  dock  will  be  filling  with  fresh  wftter  from 
tbe  tpringti  in  the  chalk,  and  the  purity  of  tliis  suurce  of  supplv 
will  be  found  to  be  an  immense  advantage  in  keeping  tbe  dock 
free  from  mud. 

The  Grujit  (Irimfiby  roads  afford  the  only  refuge  between  the 
Thames  and  the  Frith  of  Forth.  The  old  dock  was  purchased 
bv  the  .Manchester,  Sheffield,  and  Llncolniihire  Company,  when 
iLey  decided  un  their  "water  terminus."  It  had  an  entrance- 
lock  of  150  feet  in  length  ami  37  feet  in  width,  with  IH  feet  on 
its  sill  at  bieh  tide.  In  1845  they  obtained  an  act  for  the  new 
dock,  and  the  first  stone  was  laid  by  Prince  Albert  on  the  1 8th 
of  April,  1849.  The  undertaking  has  been  carried  out  from 
tbe  beginning  by  Mr.  Hendel,  engineer-in-chief;  Mr.  Adam 
Smith,  the  resident  engineer;  and,  for  the  last  three  years,  by 
Messrs.  ilutchinga,  Bruwn,  and  Wright,  the  contractors.  The 
principal  portion  of  the  stone  used  htis  been  brought  from  the 
Anstoo  quarries.    The  total  cost  of  the  docks  will  be  750^000/. 


THE   NEW    NORTH    DOCKS,   LIVERPOOL. 

Tns  works  attending  the  construction  of  the  lluakisson  and 
Other  docks  on  a  large  scale  are,  the  Lit^rjunA  Alhwn  states,  fnst 
approaching  to  a  state  uf  completion.  The  Hiiitkis<«on  Duck, 
which  is  one  of  the  largest  in  the  world,  is  constructed  fur  the 
accommodation  of  ocean  steam-ships.  The  lucks  at  the  south 
end  are  fininhed.  The  dock  itself  is  ready  to  receive  vessels, 
water  having  been  let  in  at  the  last  stiring  tidcie;  and  workmen 
are  bus}'  paving  the  pier  and  parts  of  the  quay,  and  construct- 
ing the  lucks  at  the  north  end.  Lai^e  as  are  the  Bramley 
Moor,  Nel»on,  and  other  uf  the  north  docks  finished  in  IH48, 
they  are  outrivalled  by  this  new  evidence  oi  what  the  genius 
and  enterprise  of  Liverpool  can  effect.  The  width  of  the  east 
lock-gates  is  80  feet — 10  feet  wider  than  the  luck-gates  of  any 
dock  hitherto  constructed  at  this  port;  the  west  lock-gates, 
46  feet.  The  water  area  of  the  duck,  14  acres  3i5l  yards,  with 
quay  space  to  the  extent  of  1 112^  yards.  The  water  area  of  the 
eaat  lock,  4fiSii  yards,  with  quay  space  of  3«  yards;  and  water 
area  of  the  west  lock,  3fi5U  yards,  with  quay  space  of  330  yards. 
No  sheds  have  at  present  been  erected  on  the  dock  quay,  which 
is  still  in  an  unfinished  state;  hut  sheds  have  been  constructed 
on  the  lock  quay,  where  arrangements  have  been  made  for 
unloading  vessels,  and  for  the  reception  of  carg<ies.  A  large 
^ace  of  tbe  west  end  of  the  lock  quay  is  set  apart  for  a 
timber-yard,  and  the  remaining  portion,  by  the  side  of  the 
lock,  will  be  used  as  the  sites  Yur  sheds  for  tbe  reception  of 
drr  goods. 

Tha  total  water  area  of  the  wet  docks,  along  the  margia  of 


the  Mersey,  belonging  to  the  corporation  of  LivenHMl,  it  now 
177  acres  36B4  yardsi,  with  a  quay  space  of  13  miles  and  1419 
yards;  and  of  dry  basin*;,  nn  area  of  SO  acres  8ft3  yards,  with 
quay  space  of  I  mile  719  yards;  making  a  total  of  197  acres 
4576  yards  of  water  area,  and  14  miled  71?  yards  of  quay  spac4; 
with  a  length  of  5  miles  and  30  ynrds  of  river-wall  The  extent 
of  these  docks,  the  gigantic  nature  of  the  works,  and  the 
approved  principle  of  their  construction,  have  obtained  a  world- 
wide fame,  and  onr  transatlantic  neighbours  deem  it  no  dis- 
honour to  apply  for  a  plan  of  our  dockyards,  of  the  principle 
and  construction  of  which  they  express  their  unqualified  admi- 
ration. But  dock  building  here  has  not  ceased;  others  arft 
yet  to  be  formed.  The  appearance  of  a  considrrnble  extent 
of  land,  north  of  the  Hut^kiiuiou  Duck,  and  stretcliiijg  some  dia- 
tance  beyond  the  Bootle  landmarks,  is  to  be  changed,  not  by 
the  mutations  of  time,  hut  by  the  orientific  energy  and  laborious 
application  uf  man.  Duck  after  dock  will  be  C4>nstructed,  until 
the  unrivalled  lino  is  completed.  The  piece  of  land  to  which 
the  next  dock  to  be  hnilt  is  to  give  '*a  local  habitation  and  a 
name"  is  already  distitiguliihable  by  an  extensive  excavation. 

The  walls  surrounding  tho  Huskisson  Dock,  as  welt  as  the 
other  north  docks  which  have  recently  been  constructed,  and 
tbe  Normnn-ltke  towers,  to  serve  as  oflices  for  the  gate-keepen, 
are  built  of  granite,  and  combine  considerable  beauty  and  neat- 
ness with  extraordinary  durabilitv  and  strength. 

On  the  large  tract  of  land  in  tlie  neighbourhood  of  the  new 
docks,  buildings  uf  various  description  are  rapidly  springing 
up,  and  excellent  shops,  private  dwellings,  and  pul>Iic- houses, 
in  a  half'finitthed  state,  may  be  seen  in  progress  in  almuKt  every 
direction.  Nut  the  leant  intcrcHting  feature  of  that  locality 
will  be  the  new  fort,  in  the  course  of  erection. 


FIREARMS  AND    PROJECTILES. 

I.  Oi*err«/ion*  en  Me  PaH  and  Pntettt  »tate  of  Firearmt,  and  an 
the  Probahie  Effect*  in  War  of  the  New  Miuket.  By  Colonel 
CHrji.-»Kv,  D.C.L.,  F.R.S.,  lloyal  Artillery,  London  :  Long- 
mans. 1^52. 
9.  ProjtrtUc  Weapon*  of  War  and  Er/Jatire  Compound*.  By  J. 
ScoPFeaN,  M.B.,  F,S.A.  Second  Edition.  Loodou:  Cooke 
and  Whiteley.   \U2. 

Events  of  recent  occurrence,  but  whieb  we  are  not  called 
upon  tu  discuss,  have  cviused  the  earnest  iittention  i>(  all  classes 
of  this  empire  to  be  directed  to  the  efficiency — or  rather  non- 
effiL-iency,  we  should  sjty— Hjf  the  weapons  with  which  we  arm 
the  defenders  of  our  liberty  and  nationality.  The  full  light  uf 
public  scrutinr  which  has  toiis  been  brought  to  bear  upon  what 
may  be  termed  the  mechanical  engineering  of  military  boards, 
has  demonstrated,  moKt  conclusively  and  painfully,  that  tn  spite 
of  the  immense  sums  annually  expended — directly  under  tbe 
head  of  Ordnance,  and  indirectly  in  numerous  other  channels— 
the  arms  uf  our  troops  are  worse,  in  every  important  resoeet, 
than  those  of  any  civilised  nation;— that  while  France  has  been 
carefully  testing  her  Minie  rifle  and  adopting  it  among  her  sol- 
diery, Prussia  her  Zundnadelgewehr,  America  her  revulvers, 
AuHtria  her  rockets,  and  even  littl«  Norway  her  Jtlgcr  rifle,— 
the  three  kingdoms,  or  rather  those  who  are  entrusted  with  and 
paid  fur  their  defence,  have  remained  stationary  amid  Uie  gene- 
ral prop-ess  of  other  nations;  or.  if  any  «light  improvements 
have  been  adopted,  they  have  been  with  evident  distaste,  and  so 
dilatorily  that  before  they  have  become  general  they  are  super- 
seded by  fresh  ones:  so  that  a  British  soldier  in  face  of  any  one 
of  his  continental  rivals,  during  the  lairt  thirty  years,  would  find 
himself  as  inferior  in  the  means  of  attack  and  defence  as  were 
ilia  ancestors  before  the  warriors  of  Louis  XIV.  armed  with  tho 
invention  of  Marshal  Calinat— fixing  the  bayonet  bs  at  present 
instead  of  in  the  muzzle  uf  ttie  musket. 

To  account  for  thedi»like  to  improvements  and  the  apathetic 
indifference  to  the  fatal  cunsetiuences  of  nenleeting  them  which 
pervade  the  councils  of  our  military  auiIioritieH,  h  a  psycho- 
logical problem  beyond  our  powers  to  w»lve — unless,  indeed,  it 
springs  from  an  exaggerated  feeling  of  r^prit  de  rorpji,  which,  in 
muderation,  is  to  be  encouraged  and  commended.  H  hatever 
may  be  the  origin  of  the  sentiments  which  induced  the  sliameful 
neglect  of  the  security  of  England,  we  shall  not  pause  to  deter- 
mine. It  is  sufficient  to  record  the  fact,  which  duubtless  many 
of  oar  readers  can  oorroUirate  from  personal  experience.     But, 
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coDBcioaa  u  we  have  lonff  bMn  uf  the  indifference  with  which 
military  gentlemen  have  invariable  treated  suf^gested  Improve- 
ments of  civilians,  we  were  certainly  not  prepared  to  hear  that 
they  exercised  an  great  indifference  and  cnntcmptuouii  disrej(iird 
for  improvements  submitted  by  brother  officers.  The  author  of 
the  work  that  heads  this  notice — Colonel  Chesney — whose  pre- 
rious  writings  upon  the  subject,  and  exertions  in  the  Euphrates 
expedition,  entitle  him  to  a  patient  bearing,  and  hit*  opinions  to 
respectful  attention,  was  summoned  before  a  House  of  Com- 
mons'committee  in  lH-t9,  and,  bs  in  duty  bound,  stateii  what 
alterations  he  deemed  need.ful  in  the  regiment  of  Artillery. 
That  no  improvemenlH  might  he  effected,  and  the  evidence  of 
an  able  and  titudious  officer  deprived  of  whatever  weight  it 
otherwise  would  have.  Sir  II.  D.  Itoss,  K.C.B.,  did  not  hcttitate 
to  say  that  *'he  [Col.  Chesney]  has  had  no  experience  in  the 
field,  and  therefore,  1  presunne,  is  not  very  competent  to  give 
his  opinion  agunst  thoite  who  have.*  As  if  the  mere  act  of 
smelling  gunpowder,  fired  in  earnest,  made  a  man  competent  to 
decide  in  mutters  purely  within  the  domain  of  physical  and 
administrative  sciences.  Hear  this,  inventors;  waiters  on  the 
deciaions  of  military  boards  of  examiners! 

So  patent  to  all  ueople  have  now  become  the  supineoess  of 
our  authorities,  ana  the  inefficiency  of  the  arms  of  our  soldiery, 
that  the  press  is  teeming  with  publications  suggesting  the  re- 
organisation of  our  militnry  Kystem  and  the  improvement  of  our 
arms,  so  at  least  as  to  put  n»  upon  an  eijuality — not  numerically, 
but  in  every  other  respect — with  whomsoever  may  presume  to 
disturb  the  peace  of  Europe.  From  the  numerous  work-t  on 
this  subject  we  have  selected  for  review  the  ''Observations,"  by 
Col,  Chesney,  and  the  brochurt  by  Dr.  Scoffern;  not  only  becamse 
they  treat  more  fully  than  the  others  of  matters  that  come  more 
immediately  within  our  province — the  mechanical  construction 
and  nature  of  firearms — but  also  because  they  bear  unmistake- 
able  evidence  of  being  written  in  an  earnest  Kpirit,  and  dinplay 
a  thorough  knowledge  of  the  subject. 

Into  the  antiquarian  portions  of  both  works,  which  are  well 
written  and  contain  a  variety  of  interesting  and  carefully  col- 
lected details,  we  do  not  propose  to  enter,  but  will  content 
ourselves  with  taking,  as  a  point  de  depart,  that  state  of  effi- 
ciency to  which  the  British  musket  (and  its  ounce  ball  ranging 
to  1^  yardit)  has  been  brought  after  thirty  ycarK  peace,  and 
contrasting  It  with  the  more  recently  imj»roved  ''projectile  wea- 
pona"  of  our  neigbbuuni — the  Mime  rifle-muttbet  and  the 
Zfiodnadelgewehr. 

Th«  MUUi  niJU-MwkeU 
The  construction  of  this  weajHin  presents  no  essential  differ- 
ence from  the  ordinary  rifle,  with  the  exception  of  the  sights, 
which  are  calculated  for  dii^tancesof  600  yards,  and  even  beyond 
up  to  1000.  This  enormous  range  is  attained  by  the  peculiar 
construction  of  the  ball,  which  C^l.  Chesney  thus  describes. 

"The  ball  ii  rather  imiller  thin  the  bore,  and  coniiili  of  a  cylinder 
hiving  three  chanoeli  cot  roaod  the  lurface  near  the  extiemity.  the  other 
end  of  the  mitiile  being  like  a  fir-coue.  A  cylindrical  boUow  orifice  is 
cat  Into  the  centre  uf  the  hmW,  which  exteadi  frotn  it>  baie  almost  to  tbe 
apex.  Before  placing  tfae  ball  into  the  piece,  a  small  capaule  or  thimble 
of  iheet-lroa  is  placed  ia  the  aperture  level  with  tbc  bate  of  the  ball, 
and  paper  being  rolled  over  it,  thia  end  of  tbc  cartridge,  <rith  lbs  ball  ia 
it,  ii  dipped  in  grease  about  balf-an-incb.  U'beo  loading,  tbe  soldier 
bites  off  the  end  of  the  cirtridfte,  ihakei  the  powder  into  tbe  birreJ, 
rereiaei  the  cartridge,  and  piiti  the  ball  with  the  iliimble-end  dowRfrards 
into  tbe  mmale  ai  far  aa  the  upper  diannel ;  tears  off  the  paper,  tlirowi 
it  away,  and  tbea  raoia  tbe  ball  (with  the  greas;  part  of  tbe  paper  oa  it 
and  the  iroo  thimble  inside)  down  oa  tbe  powder,  which  is  u  euily  done 
as  with  tbe  coromoo  tnuskeL  In  firing,  tbe  exploiign,  aa  a  matter  of 
courM,  forces  the  iron  thimble  up  into  the  coaical  bollow  in  the  ball, 
before  the  uut/m  of  the  balil  itself  has  beeo  overcome,  and  thus,  by 
iufeasiog  its  diameter,  forces  tbe  Lead  into  the  groovei  of  the  bore  to 
eompletelj  that  llie  whole  bus  of  the  buUet  ii  expoied  to  the  action  of 
the  powder  without  allowiag  the  alighleat  windage,  or  any  dimloutioD  of 
tbe  explosive  force  of  the  powder,  by  whicli  ao  much  of  tbe  ionpelui  ii 
loat  in  common  riflet. 

**  PaixbaoB,  in  bis  'CoaalitoticD  Militaire  de  la  Prance,'  gives  the  foU 
lowing  as  the  result  of  eiteniive  experimeots  with  the  aew  nfled  carbine, 
which  onlf  requites  4|  graiot  inilead  of  9  of  powder  to  propel  a  ball 
nearly  double  the  wetglit  formerlj  med. 

"  At  a  diiiance  of  218-^  ysrdi,  it  nu  found  that  a  Urget  of  rather 
more  than  2  yardi  squire  wit  atruek  one  hondred  times  in  luceeuion 
with  tbe  new  mutket,  if>d  only  fartjr-four  lintea  hy  the  old  weapan,  out 
of  the  lame  niimhrr  of  ihoti. 

"  Apin,  at  665','^  yardi,  which  tbe  common  mniket  did  not  teach,  tbe 
same  target  was  struck  tweaiy-fiTe  out  of  one  hundred  abou  by  the  i>ew 


moakct  i  vhilit  a  fleld-pieee  firing  the  fasae  aucober  oidy  itrack  It  six 

timet. 

"And  at  1093  yarda,  when  s  fietd-piece  uiualty  diverged  6  or  B  yards 
from  tbfl  target,  tbe  new  motket  itruck  it  »ix  limes  out  of  one  baodt«d 
■hoti ;  and  even  at  tbii  eoormoua  diitaace,  it  waa  found  in  the  case  of 
an  experienced  markaman  that  three  of  bis  abots  out  of  four  took  effect 
an  a  moderate-iized  target,  to  that  In  this  case  art  did  more  than  natarc, 
for  at  1000  yardi  none  but  a  good  tight  could  dtttinguiab  the  ob;eci 
which  the  muaket  bit  u  accurately." 

77i«  Zut\dnaddgett€hr. 
*'Tbe  progreia  of  the  Ziindnadelgewehr,  or  needle'tgniting  mtnkat, 
wu,  however,  ilow  at  firtt,  but  the  fuiiliera  being  lo  armed,  it  gradually 
became  general ;  and  it  will  probably  be  used  ere  long  throughout  tbe 
Prutaian  army.  It  cambinei  the  uie  of  percussion  with  that  of  a  parUcu- 
lar  kind  of  ball,  which  being  conical  at  the  point,  cylindricsJ  in  tbs 
centre,  and  round  it  the  larger  end,  it,  as  in  the  cate  of  the  French  pro. 
jecttle,  a  good  deal  hearler  than  a  sphere  of  tbe  tatne  calibre.  It  becomes 
rifled  w  it  patsea  through  tbe  barrel,  and  ii  propelled  with  much  greater 
force  than  tbe  ordinary  rif1e<ball,  oning  lo  two  came* — vix.,  a  suitable 
centre  of  gravilr,  and  tbe  more  perfect  ignition  of  the  powder,  which 
takea  place  in  front,  instead  of  being  ai  formerly  at  the  other  end  of  tbe 
charge.  This  advantage,  one  of  ihc  jtreat<Mt  belonging  to  tbe  cbanfe,  is 
accompUibed  bv  meant  of  a  metal  nccdlr  and  a  tjiiral  spring.  The  spring 
aerves  the  purpose  of  a  lock,  and  by  forciog  tbe  needle  through  the 
charge,  the  fulminating  powder  explodea  it  in  a  way  which  will  be  better 
understood  from  the  following  detailt, 

"  Tbe  barrel  of  tbe  Ziindnadel|cwehT  la  34  incbea  long,  and  is  rifled 
with  four  groovet,  uklng  U  torn  in  the  length,  and  has  a  high  back- 
tight  ;  it  ia  tcrswed  into  the  end  of  a  strong  open  guider  or  MCkct ;  the 
chamber  properly  so-ealled  it  bored  out  in  a  alight  degree  conically  from 
behind,  ao  that  when  the  cartridge  it  placad  in  it  the  shoulder  of  tbe  ball 
(which  ia  of  a  particular  shape)  shall  meet,  and  be  stopped  by  the  pio- 
jeotiont  of  the  riba  of  tbe  liSing,  tbe  body  of  tbe  ball  being  of  tuffieieol 
diameter  to  fill  the  full  depth  of  tbe  grooies.  Inside  tbe  gaider  slides 
an  iron  tube,  with  a  ttrong  helve  or  bsodte  attached,  and  having  a  space 
at  tbe  front  end  neit  the  barrel  of  about  \{  Inch  in  length  ;  in  tbe  middia 
of  this  space  is  tbe  oecdle>oonductor,  which  la  ptarced  with  i  smsll  hols 
in  its  entire  length,  tbraugb  which  passei  the  needle  that  ia  to  ignite  tbe 
cbirge.  This  needle>conductor  is  screwed  from  behind  into  i  aoUd  plate  ' 
of  iron  left  in  the  tube ;  and  thii  plate  it  is  which  (like  the  breichpin- 
plece  of  the  ordinary  mutket)  receives  tha  whale  reactionary  force  of  the 
charge.  Behind  thia  platp,  again,  there  is  a  aecond  tube  of  iron,  having 
a  spring  with  dauble*catch  attached,  and  carrying  within  it  an  inner 
small  tube,  which  haa  two  projcctinK.riugi  on  one  muiely  of  ita  length, 
and  a  spiral  spring  on  tbe  other ;  and  through  this  tube  pauea  the  needle, 
which  it  a  thin  steel  wire  pointed  at  tbe  end  dnlined  to  ignite  the  charge, 
tbe  other  end  being  screwed  into  a  brtis-head,  which  again  screws  into 
the  interior  tube  that  carries  the  spiral  spring.  The  trigger  is  of  peculiar 
form,  with  a  straight  spring  hsTing  two  knuckle^mDvements  acting  upon 
a  ball;  the  first  movement  fires  tbe  gun,  and  tba  aecond  admite  of  the 
whole  mechanism  bcLug  taken  out  behind,  when  tbe  parta  can  be  taken 
to  piecei,  cleaned,  and  put  together  by  a  soldier  ia  two  minutea,  there 
being  no  pins  whatever,  and  nu  acrew  except  that  by  which  tbe  needle 
is  connected  with  the  inner  tube,  and  this  It  never  disturbed  except  when 
the  needle  hat  to  be  replneed  by  s  new  one. 

'^  Tbe  cartritfge  it  made  of  one  thicknett,  of  thin  but  strong  piper, 
Tbe  ball  has  a  paper  bottom,  with  the  indentation  in  its  lower  end  for 
the  priming  composition,  below  which  is  the  powder.  The  end  of  tbe 
cartridge  it  farmed  alio  of  a  aingle  thickneia  of  paper ;  through  this  tbe 
priming* needle  is  forced  by  the  spiral  spring.  Tbe  needle  passes  through 
tbe  whole  le»gib  of  the  charge  of  powder,  and  peoetriiei  tbe  primer, 
which  it  igULtea,  and  consequently  the  charge  it  lighted  in  front,  inttcad 
of  the  other  extremity  as  usual;  and  behitid  tbe  charge  there  it  ao  empty 
tpacc  in  tbe  iltding-tube  of  l\  inch  Inog.  To  these  two  circuoiatanccs 
the  Prassiana  attribute  the  additiunal  range  and  tbe  tligbtness  of  recuiL 

"  Besides  celenty  in  firing,  which  wit'liout  oTer^exertion  extends  to 
aboat  six  rounda  in  a-cninute,  and  entire  freedom  from  windage,  by  which 
a  range  of  800,  or,  according  to  aome,  even  1200  yardi  it  obtaioed,  there 
are  several  advantage!  attending  the  ui«  of  thit  weapon. 

"  At  already  mentioned,  a  ball,  for  the  aamie  bore,  it  much  larger  than 
that  of  an  ordinary  musket,  and  being  formed  by  preature,  it  ia  more 
lolid,  and  has,  at  the  tame  time,  a  more  correct  potition  of  the  centre  of 
gravity.  Having  the  advantage  of  being  rifled  alto,  it  ia  truer  in  iu  flight 
than  the  round  bullet,  especially  as  tbe  powder  ia  not  crushed,  aa  it  fre- 
quently the  case  in  ramming  down  an  ordinary  musket  or  rifle.  Added 
to  these  advantages,  it  receives  a  greater  impulse ;  and  tbe  paateboard- 
wadding,  which  ia  a  part  of  the  cartridge,  astistt  in  clearing  tbe  barrel 
from  the  eflfecta  of  the  pvevioui  discharge ;  and  aa  the  soldier  can  load 
almost  as  easily  in  a  recnmbent  u  in  an  upright  position,  he  need  not, 
when  oDce  behind  cover,  allow  any  part  of  his  body  to  be  exposed  to  the 
enemy's  fire.  In  addition  to  tbe  preceding  coniiderationi,  the  recoil  ia 
lest  vtolcnt,  and  owing  to  the  simpler  and  more  delicate  motion  of  the 
Irigget,  there  is  much  lest  to  prcTent  a  ootrect  aim,  so  that  ■  very  loeu* 
rate  Are  ii  the  conaequeace. 
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**Tbi  objectioDi  which  have  hitherto  been  imigiBed  irc— the  liibtlit^ 
of  th«  ipriag  to  get  out  of  order,  the  ditergence  to  the  right  or  ItH  to 
which  tbe  tttel  a«ed1e  msv  bt  liiible  in  poHing  through  the  powder,  ind 
the  probability  of  misting  fire  vhen  '.he  needle  geti  dirty ;  Iike«i»e  the 
Mnpe  of  gu  through  the  ipertaret  after  firing  bu  been  cootioued  for 
■l>7  length  of  timtt,  and  finalW,  the  wear  »od  le»r  of  the  barrel  from  the 
■mokt  4nd  burnt  powder  iwuing  ihroagh  tbe  spertam  it  the  pUoe  of 
Uie  jouction  of  tbe  cylinder  with  the  barrel. 

"  Tbe  liimiDiabrd  power  of  the  ipting  hy  conilant  use,  and  the  diver- 
geocy  whirh  may  be  cauied  to  the  needle,  arc  lerioua,  bat  it  is  hoped  not 
irremediahJe  evUi,  atnce  hotb  ipriog  and  oeeilte  may  be  renewed  at  a 
trifling  txpenie.  By  hiring  a  few  spare  neetllei  and  iprinn;*,  u  one  of 
each  for  eight  or  leo  tsuiheta,  or  in  any  other  proportion  that  may  ulti- 
■MtHy  appear  Heiirahle,  the  defects  in  qaeiUon  would  probably  be  reme* 
died,  and  elSciency  »ecnred ;  for  the  liability  of  tbe  piece  to  mici  fire, 
ftod  tbe  more  teriout  defect  of  the  escape  of  gu,  only  tahe  place  (eit«o- 
■ively,  at  leait,  in  the  latter  cue)  after  looie  ifty  or  eighty  diichargea,  so 
tbit  a  general  action  might  be  fought  before  the  piece  even  require!  to 
b«  cleaned.  It  ii  true  Ihit  the  gai  escaped  with  lufficieot  force  to  remove 
I  tiifling  weight  placed  on  the  aperture,  but  thii  ibould  not  be  i  fatal 
objection  to  an  inilrument  of  undotihled  power  and  predtion  of  range. 
£ien  with  a  piece  from  a  Rint-locic,  the  escape  through  the  rent  ii  coo> 
■iderahle,  and  it  any  rate  the  evil  may  be  leatened  if  not  entirely 
r^foovtd ;  for  ainee  American  ind  other  pieeea  bavo  clote  fighting 
breeches,  aa  waa  ibown  lately  in  the  Great  Exhibition,  it  cannot  h« 
doubted  that  tbe  (kill  of  our  workmen  will  OTercome  tbe  difficulty  in  tbe 
raae  of  the  Pniuiao  muakel." 

We  have  been  led  to  quote  the  above  paesage  m  ertento^  not 
ooJy  from  a  desire  to  afford  our  readers  an  opportunity  of  jud^- 
laf  for  themselves  uf  the  very  fair  and  impartial  spirit  of  Col. 
Caeeney's  criticinniH  hihI  the  perfect  maKtery  that  be  htm  of  the 
•ubject,  but  also  becauRe  wc  betievf*  that  when  tbe  objections  to 
tbe  nw  of  the  Zundiindelgewehr.  as  ut  present  constructed,  are 
fiiUjr  known,  tbe  inventive  geniua  and  mechanical  aptitude  of 
Enpliiibmen  will  enable  them  to  overcome  or  reduce  to  their 
nrinimum  effect  the  difficulties  which  have  prevented  tbe  adop- 
tion of  tbii  otherwise  efficient  weapon.  And  we  certainly  do 
tfaiak  that  the  public  are  entitled  to  hnve  submitted  to  tnom 
tbe  reasons  whicn  induced  the  Ordnance  to  givt;  the  preference 
to  the  Mtnit^  rifle.  As  re^arda  tbe  latter,  we  believe  it  wouJd 
be  materially  improved  Ly  adopting  ao  invention  patented 
•omc  four  yean  itince  by  Mr.  N'eedham.  the  guamakiT,  which 
coiw>«t«  in  a  »elf-primin^  appnratu«,  capable  of  bein^  adapted  to 
•ay  deicripUun  whatever  of  percussion-f;uQ.  A  wnter-ti^t 
tabe-chambcr  ii  fitted  into  the  underpart  of  theetock,  in  which 
ore  contained  a  hundred  or  even  mure  percuB.iioii-caps.  The 
lock  ia  6ltcfl  with  t^If-uctin);  inecbanimi  uiid  a  primer,  some- 
tbin^  like  the  hammer,  only  that  it  hats  a  bolluw  head  and 
interior  grtKive  commuuicatiii^  with  the  tiibe-cfafmiber.  The 
action  ia  ertremelv  simple.  After  loading  the  gun,  nil  that  is 
required  i«  to  elevate  the  mtiwle,  which  causes  one  of  tbe  eapa 
to  fall  down  under  the  hollow  of  tbe  primer,  which  is  next 
brought  down  upon  the  nipple  (by  half-cocking  the  piece), 
whereby  the  cap  is  projected  up  the  boliow  uf  the  primer  and 
deposited  upon  the  nipple,  in  which  pusition  the  cap  in  pro- 
tected from  damp  and  from  accidental  exnlosion.  Full-cocking 
the  piece  draws  the  primer  back  out  of  tne  way,  and  leaves  the 
cap  ready  to  receive  the  blow  of  the  hammer.  Uy  the  adoutiun 
of  this  improvement,  the  objections  to  perciistiion-caps  would  bo 
entirely  removed.  They  would  not  t>e  liable  to  corrode  from 
wet  or  perspiration  of  the  body,  rb  was  the  case  in  the  Guards 
lately;  nor  wuuld  Moldiura,  when  Lbeir  lingeri>  are  benumbed  and 
insensible  to  touch,  Hnd  any  difficulty  in  priming,  ai  at  present 
if  often  the  case. 

There  is  one  point — the  usefulness  of  horse  artillery— in 
which  we  diflier  Amm  Co\.  (  hesney.  We  believe  this  branch  of 
the  service  to  be  very  costly,  and,  in  case  of  future  wars,  incapa- 
ble of  producing  any  imporUmt  effect  when  opposed  to  infantry 
armed  with  the  Alinio  rlrte  or  the  occdlc-gun;  and  this  belief  is 
boroe  out  by  the  contradictory  evidence  of  the  author  himself, 
for  be  concurs  in  the  opinion  (p.  191)  that**recent  experience 
h^M  shown  that  the  requisite  speed  cannot  be  maintained  with 
heavier  guns  than  <»-poundeni.  This  is  also  tbe  opinion  of  a 
diftingtiiahed  officer,  Sir  Kobert  Gardiner,  who  has  »et  this 
qaeetiou  at  rest  bv  saying  'that  the  necOhsarp  quick  movements 
of  the  horse  artillery  could  not  be  attained  by  9-pounders;  the 
telling  effect  of  f>-pounders  could  not  be  exnt-cted  fnmi  horfcC 
artillery;'"  and  at  page  .105  titates  ^that  field  artiUery  should 
movtly  consist  of  9-pDundera,  with  a  proportion  of  12-pounder 
howitzer  batteries  and  some  rocketl^  in  order  to  produce  a 
decided  effect  oo  the  enemy  when  still  at  a  difllaDce." 


Tbe  jiortions  of  Dr.  Scoffera'i  treatise  which  will  prove  most 
interesting  are  those  in  which  he  diHcusses  the  nature  of  explo- 
sive comnoimds,  and  the  probability  of  discovering  wme  new 
composition  which  will  project  a  ball  further  than  gunpowder. 
ThiH  he  does  not  deem  possible,  and  ablv  confutes  many  of  the 
erroneous  opinionK  resuucting  the  applicnbility  of  gun-cotton 
and  fulminating  silver,  by  showing  that  there  is  a  point  where 
the  resistance  of  the  atmosphere  will  equal  the  projectile  force 
of  the  ball;  and  that,  to  attain  the  enormous  range  of  which  w* 
have  heard  some  ilx  yean  lince — the  long  range — it  will  be  neces- 
sary to  obtain  not  only  gunpowder  of  the  requisite  degree  of 
force,  but  **cannon  strong  enough  to  withstand  thin  prujectile 
effort — ball  strong  enough  to  resist  the  shock  without  brealcing," 
In  this  reitpect  we  conceive  the  Doctor  has  done  gootl  service,  oy 
directing  public  attention  to  those  points  in  which  improve- 
ments can  be  effected,  and  which  are  purely  of  a  mechanical 
nature — the  diminution  of  windage  by  the  adoption  of  tbe 
expansive  ball,  as  in  the  Minie  rifie-mueket;  and  burning  the 
whole  of  the  charge  of  powder  bj*  igniting  it  at  the  top,  as  in 
the  Zundnadelijewehr,  instead  of^  at  the  bottom,  as  in  other 
guns,  BO  as  to  obtain  successive  increments  of  force  in  drivinjf 
the  ball  from  the  gun.  We  are  at  a  loss  to  conceive  why 
these  two  desiderata  were  not  combined  in  the  new  army 
musket,  unless  it  be  from  the  dislike  to  improvement  and  pro- 
gress to  which  we  have  before  adverted,  but  which  the  ex- 
aecretary  at  war,  Mr.  Fox  Maule,  approved  in  terma  which 
showed  his  contempt  for  inventive  genius,  by  designating  its 
productions  nevt/angkd.'* 
*  !ikc  ilcbair*  la  Uis  Houm  at  CommOM  od  lb«  Ordoaoco  Mtimitr,  Much  38Lb. 


A  Ttieory  of  the  A'^ffw*  Sign.    By  If  embt  B.  Bbowkino.  St. 
John's  College,  Cambridge.     London:  Simpkin  and  Marshall. 

In  this  case,  as  a  new  system  is  propounded,  we  shall  throw 
on  the  author  tbe  responsibility  of  explaining  it.    He  says:— 

"  Tbt  uiual  method  of  teaching  algebra  U  firtt  to  lay  down  de&nitioiu, 
purely  arithmetical,  of  the  svnboU  and  oiieratton*  to  be  employed ; 
tymbolical  rulei  foanded  on  these  ileflnitioni  are  then  deduced  and  eibi- 
bited  in  their  moit  gcnersl  form,  but  tbe  exceptions  to  their  arithmetical 
•pplication,  ariiing  from  the  limited  character  of  tbe  principlea  inrolved, 
are  either  concealed  or  iniufficiently  explained  :  thui,  in  procestes  having 
a  ihow  of  demonstration,  tbe  itudent  it  led  unconiciouily  to  violate  the 
rulci  of  reuonlng ;  and  nhea  with  notion!  purely  aritbmetini  be  looki 
for  Intelligible  rctulta,  or  tecki  to  verify  resalts  obtained,  negatiw  ^\um* 
tiiiet  sppear,  and  be  learnt,  for  the  firtt  time  perbspi,  that  addition  does 
not  neceiisrily  imply  inaeue.  that  labtriction  doet  not  nccetsarily  imply 
diiitinutiun,  and  that  other  quaotiiiet  besidea  numberi  are  to  be  treated 
by  inthmetical  rules.  Some  rough  idea  of  the  meaning  of  itolated 
negitive  (]uantitiea  it  then  given,  and  pcrhipt  particoUr  examples  to 
teach  tbe  general  mode  of  interpreting  negative  rrsulti,  and  be  it  told, 
and  required  by  experiment  to  convince  himself,  that  the  uncontcioua  uM 
of  negative  qnantitiri  in  processes  inppoted  and  intended  to  be  arilh- 
meticaS,  doet  not  vitiate  the  retolti.  He  it  thus  ltd  to  rrgard  algrbra  aa 
a  icieuee  in  which,  bj^  tome  imperfectly  anderstood  propertiei  of  thi 
■jmbolicil  rulei,  conlradictiona  produce  contliteQciei,  and  errora  iA 
reaaoning  produce  traereiults;  and  that  conviction  ariaiag  from  logical 
deduction  it  replaced  by  faith.  Tbe  object  of  thia  work  is  to  Uy  down 
defiuitiont  at  once  aimpLe  and  general,  which  will  not  be  eontriilicted  by 
procettn  afterwards  employed,  and  to  place  algebra,  at  far  aa  poailtve 
and  negative  quantities  are  concerned,  on  the  tame  logical  footing  u 
geometry,  or  any  other  tcience  in  which  no  idea  or  process  is  admistiblfl 
wbicb  the  fiiil  principlea  do  aoi  include." 

Tht  Art  of  Figure  Drawing^  containing  Fncticai  Imtructiont  for 

a  Courte  qf  Study   in   this  branch  <if  Art.     By  CuAai.ni  H. 

Wkioall,    Mendier  of    tbe   New    Society   of  Water-Colour 

Painter*.     London:  Winsor  and  Newton.  1832. 

The  great  fault  with  most  of  the  authors  of  elementary  wurks 

is,  that  thev  take  for  granted  that  the  student  knows  something 

of  the  subject  they  treat  of;  but  tliis  cannot  be  said  of  Mr. 

^Veigall.    The  little  work  before  us  is  what  it  professes  to  be — 

a  book  for  the  beginner,  and  as  such  is  very  valuable,  for  the 

lessons  it  gives,  unlike  those  found  in  most  books  of  this  class, 

are  not  rendered  ui^eless  nor  superseded  by  advanced  study  and 

increased   knowledge.      We   can   confidently   recomnirvud   Mr. 

Weigall's  treattae:  lie  has  completely  succeeded  in  bis  object — 

not  that  of  giving  all  the  inKtructioo  necessary  to  form  a  figure 

painter,  but  of  producing  a  souud  and  mcelleat  eiemenlafy 

work.  ^— 

13* 
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Raitvfan  Madtintry,  a  Treatise  on  the  M^choaical  Engiwrrijtg  of 
Bailieays;  embracing  thf  Prinripiet  and  (Mn'truetion  qf  Rolling 
and  Fixed  Plant  in  aU  De/Mirtintntt;  iUustratfd  Aj/  a  «r*c»  0/ 
^ate*  on  a  largt  tcaie^  and  by  numermu  engravinga  on  v>ood.  By 
t;  Paniel  KiNNKAM  CjuBK,  K>affliwQr.  Londun:  UlukJe  and 
Soil.— Parts  7  St  8, 

We  have  already  Kpoken  of  the  meritorious  de«if^n  of  this 
work,  and  are  glad  to  report  its  siitiiif;tct>irY  progrefis.  It 
takee  a  very  practical  character,  and  none  the  l«m  so  iit  diwuii- 
aing  some  very  important  points  in  the  theoretical  working  of 
the  locomotive,  io  wliich  experience  is  nbly  brought  to  bear. 
The  en^nvinfr»  In  theie  numbers  chiefly  relate  to  Crnmpton'B 
locumotire  and  Adams's  composite  curringcs,  sod  the  text  to 
what  Ib  called  the  PlivNiolu^y  uf  Locomotives.  In  this  the 
actual  working  of  several  locomotiven  in  resorted  to,  to  afford 
infurniHiton-  and  not  merely  varied  res-ulis  are  niven,  and  tabu- 
lated oh<(ervatiun4,  but  numeroua  curves  and  diaprnms  showing 
the  openitton  of  each  Mveral  part  of  the  engine  under  various 
conditionH.  Thiti  mode  of  treatment  irt  entitled  to  the  mure 
respect  on  arcouiit  of  tho  evident  dei^ire  of  the  author  to  iotiure 
accuracy,  to  that  some  slight  error  having  found  it«  way  into  a 
portion,  the  wh<de  of  the  text  in  question  has  been  reprinted 
and  lupplied  to  the  lubticribers. 

Tia  Maekinery  of  the  Nineteenth  Century:  illustrated  front  ortgi- 
'  vat  draving*,  and  iTvluding  the  bait  example*  »hQvn  at  the 
»    £rhibition  of  tU  Work*  uf  tnduMtry  (fAlt  ?vation4.     By  G.  1>. 

Dehpsgv,  C.E.     London:  Atchley  and  Co.  1852. 

With  the  progress  of  engineering  science  and  its  application 
to  many  branches  of  industry,  an  increased  demand  has  sprung 
up  among  the  pnhitc  and  profet«t>ionnIl  men  for  dmu-inpi  and 
iUuatiationsof  varied  machinery.  Works  on  particular  dopart- 
mentx,  as  railways,  have  supplied  a  great  extent  of  information, 
but  still  much  gnnind  in  unoccupied,  and  Mr.  Dem^Aey  hatj 
oome  forward  usefully  to  meet  a  great  public  requirement. 
The  nature  of  the  work  will  be  well  enough  *wen  by  a  reference 
to  ite  contents.  Thus,  one  of  the  parts  includes  Fnwler's 
Patent  Drain  Plough,  Samuel  s  Patent  Locomotive  Feed  Kngine, 
Bandford  and  Owen's  Double  Wheel  Lathe,  Hopkinson  and 
Cope's  Two-Horse  Table  Engine,  and  Speller's  Artesian  Well- 
Boring  Tools.  AU  thPKe  are  fully  illu-jlrated,  so  that  the  con- 
alractions  and  wording  of  each  part  may  be  well  uudenttood; 
and  it  will  be  Keen  how  t/ell  this  work  is  calculated  to  verve  the 
practical  man,  while  it  supplies  the  student  of  mechanical 
engineering  with  copioui  materials.  It  it  likely  to  he  advan- 
tageoua  t<i  this  work  that  it  will  meet  with  jiurchaaera  among 
many  of  the  public  iuterested  in  special  machinery. 

Lteture  on  Electra-MetaUurgyy  delivered  h^ore  the  Bank  of  Eng- 
land Library  and  LUerary  Jt*oriatian.  By  Alfred  Sii£i^ 
F.R.S.,  Surgeon  to  the  Bank  uf  England.  Londun:  Home, 
Thonithwaile,  and  Wuod.      IK^-^. 

Wk  feel  that  va  cannot  do  better  than  recommend  t-hii  book 
to  those  uf  our  readen  who  take  an  interest  In  the  subject  of 
which  it  trcnta.  It  will  afford  them  the  fullest  information, 
together  with  a  considernble  amount  of  aniuMinent.  Its  lite- 
rary, apart  from  it^  scientific  meritit,  are  of  a  high  order,  and 
the  illustratioua,  of  which  there  are  maoy>  are  of  a  superior 
kind. 

A  Guide  to  Phoiographi/.  By  W.  H.  Thobnthwaite.  Twelfth 
Edition.  London:  Home,  I'bornthwaite,  and  Wuod.  1§£9. 
The  above  in  the  title  of  a  work  which  has  lately  appeared, 
and  which  is  likely  to  prove  very  valuable  both  to  thoAO  com- 
mencing the  study  and  practice  of  the  art  and  to  those  who  are 
more  advanced.  It  contains  an  introductory  chapter  on  optics 
in  its  relation  to  the  science  of  photography,  is  copiously  illus- 
trated with  diagrams,  and  is,  moreover,  deticient  in  those  tech- 
aicalties  which  ku  often  disfigure  aud  render  useless  works  of 
an  elementary  nature. 

The  British  Journal.  London:  Aylott  and  Jones.  18J9. 
This  is  a  new  magazine,  brought  out  with  great  spirit,  and 
contributed  to  by  firnt-ratc  writcr«.  It  will  prove  a  great  boon 
to  numbers  among  the  rending  community  who  cannot  afford 
the  ortliodox  price  of  half-a-crown.  It  well  deserves  success, 
and  we  venture  to  predict  it  will  obtain  it. 


MACHINES  AKD  TOOLS  FOR  WORKI.VG  IN  METAL, 

WOOD,    AND    OTHER    MATERIALS. 

By  Rev.  Rooest  Willis,  M.A.,  F.R.S. 

[Exhibition  Lieturt  deticered  at  the  Society  <f  Artt^  Jan.  9Bth,] 

There  are  two  very  desirable  objects  which  t  shall  proceed 
to  develope,  and  vbich,  if  we  take  advantage  uf  the  interest 
excited  on  the  subject  of  manufacturing  science  and  ait  by  the 
(ireat  Kxhibilion.  we  may  possibly  succeed  in  bringing  to  bear. 

The  firet  object  is  to  effect  a  more  intimate  union  and  greater 
confidence  between  scientific  and  practical  men,  by  teachinff 
them  reciprocally  their  wants  and  requirements,  their  mettuxu 
and  powers,  so  that  the  peculiar  propertied  and  advantages  of 
each  may  he  made  to  awartt  in  the  perfection  of  the  other. 

The  Hoconil  object  ia  to  prumote  a  more  universal  knowledge 
amongst  mechanics  and  artizamf  of  the  methods  and  tools 
employed  in  other  trades  than  their  own,  as  well  as  of  those 
etnuluyed  in  other  countrieit  in  their  own  and  other  trades. 

With  respect  to  the  first  object,  it  is  no  secret  that  there  has 
always  existed  an  unfortunate  boundary  wall  or  separation 
between  practical  and  Acientilic  men,  a  mutual  distrutit  or  mU- 
undorAtanding  of  their  relative  values,  which  has  deprived  them 
of  many  great  benefitst  that  they  might  have  mutually  derived 
from  each  other's  pursuits.  It  is  true  thut  in  maor  branches  of 
science,  as  in  chemiHtry,  geology,  and  botany,  this  ftarrier  has  to 
a  great  extent  been  broken  through;  the  practical  man  has 
found  the  benefit  of  scientific  generalisations,  and  the  theorist 
has  been  compelled  to  seek  the  facts  upon  which  bis  theories 
are  to  be  based  in  the  milieu  and  mauufactorles;  thus  conipelUntf 
the  two  classes  to  work  together  and  learn  to  understand  each 
other.  Still  there  remains  too  much  of  the  ancient  contempt 
for  ^'theory,"  and  of  mn  overweening  and  conceited  value  for 
"facts"  and  '^practice.' 

In  no  dejiartment  of  science  is  this  carried  to  a  greater  extent 
than  between  the  mathematical  and  practical  mechanics;  and 
yet  the  mental  pmcesK  by  which  the  parts  of  a  complex  machine 
arc  contrived  and  arranged  in  the  brain  of  the  inventor  rciiuire* 
the  geometrical  faculty,  an  it  is  called,  to  a  very  high  extent- 
thai  iH  ti>  Hay,  the  power  of  conceiving  mentally  the  relations  of 
the  parts  of  complex  figures  in  space.  So  that,  in  truth,  a  man 
gifted  by  nature  as  a  mechanist  la  also  qualified  as  a  geome- 
trician; and  the  untaught  Inventor,  struggling  to  give  form  and 
reality  to  his  conceptions  of  a  new  machine,  is,  in  reality, 
practising  imperfectly  and  unknowingly  the  very  geometrical 
acience  he  despises,  and  which,  if  he  haa  acquired  its  elements, 
would  at  once  have  shown  him  bow  to  systematise  and  arrauge 
his  ideas. 

For  the  system  of  mathematics  as  it  now  exists,  is  the  accu- 
mulated result  of  many  centurie!)'  work  of  men  thus  naturally 
Sifted  with  the  geometrical  faculty;  and  the  man  who  now, 
irecting  this  mental  power  to  the  perfection  of  machines,  pro- 
fesses to  exercise  it  ''self-taught,"  is  acting  on  the  prcsumptioa 
that  he  alone  can  begin  from  the  begiiinine,  and  dispense  with 
the  labours  of  those  men  of  mighty  intellect  who  worked  so 
long  to  prepare  a  system  for  those  who  were  to  come  after 
them.  To  ignore  such  labours  is  a  piece  of  mighty  presumptioa 
and  a  pure  waste  of  intellect,  which  usually  brings  its  owa 
punUhmeiit  in  the  loss  of  time  and  imperfection  of  the  result. 
"Self-teaching,"  in  this  sense  of  determined  rejection  of  tha 
previous  labours  of  others,  so  far  from  being  a  source  of  prida 
and  grntitication,  is  a  piece  of  folly,  to  u»e  tlie  mildest  tenn,  if 
it  might  have  been  avoided;  and  a  lamentable  misfortuue,  if 
the  sufferer  has  had  no  opportunity  of  knowing  what  had  beea 
already  previously  effected  and  prepared  by  others  ui  the  suna 
line. 

Of  a  piece  with  this  is  the  rase  of  persons  who  pride  them-> 
selves  uiHtn  executing  very  difficult  works  with  implements  not 
intended  fur  the  purjKise,  such  z*  elaborate  carving,  which,  w^ 
are  told,  was  all  done  "with  a  conmion  penknife."  The  expe- 
rience of  carvers  of  all  ages  having  shown  thut  there  are  ccrtaia 
forma  of  chisuU  and  gouges  that  are  proper  for  this  work,  a 
sensible  man  would  certainly  not  waste  bis  time  by  using  tho 
wun^t  form  of  acutting  instrument  that  he  could  choose  for  thia 
particular  service.  Su  far  from  admiring,  we  should  pity  tho 
vanity  and  folly  of  such  a  display;  and  the  more,  if  the  merit 
of  the  work  should  show  a  natural  aptitude  in  the  workman: 
fur  it  \fi  certain,  that  if  he  has  made  good  work  with  a  bad  Cool^ 
he  would  make  better  witti  a  good  one. 
To  perfect  and  reduce  to  practice  the  idea  of  a  n«w  machino 
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ifl  no  ligtit  effort  of  the  intellect,  and  in  proportion  to  the 
education  of  Uie  lovcntur,  so  will  lib  steps  be  rendered  luror, 
more  diffct,  and  tnore  rapid.  As  far  at  the  rel&tive  mutiont  of 
the  parts  of  liia  niadiine  are  eoocerned  Im  natural  fHCultiee 
BoAjr  carry  htm,  and  probably  sug^gest  n  variety  of  constructive 
netboda  and  cunning  devices  by  which  these  may  he  effected; 
bat,  in  the  next  pl»ce,  it  heeomes  neceiwary  to  select  from  these 
tfae  most  appropriate  to  sustain  the  forces  and  resi^Aocei, — to 
•stioute  the  strength  to  be  given  to  the  different  parts,  their 
vpoMT  quaJitieK  uf  weight,  of  ligfatneHS,  and  »>liffneit&,  the  amount 
af  friction,  and  a  variety  of  other  complex  conditions  which  can 
only  be  determined  by  statical  or  dynumical  knowledge,  but 
which  are  oeceeMry  to  inisure  the  durability,  eatiy  and  eeonomi- 
ca]  working,  and  practical  value  of  the  contrivance. 

In  the  absence  of  the  proper  technical  knowledge  of  theoretic 
ca]  mechanics,  the  proposed  tnnchiiie,  if  it  possess  any  value, 
will  only  arrive  at  its  perfect  and  pormatietit  form  through  a 
■•riea  of  abortive  attemptis  which,  by  a  Hucce^ion  of  failurex 
And  repoirs,  may  perhaps  lead  to  the  reniovtil  of  the  weak 
points  of  the  contrivance.  Thotte  parts  which  by  uhance  were 
made  uoneceaaarily  strong  and  heavy,  will  probably  retain  their 
origiaal  errora. 

The  representationa  of  machines  and  engines  in  the  coDec- 
tiODB  publitihed  in  the  sixteenth  and  seventeenth  centuries,  fur- 
ta§h  Ktundant  illuftration  of  these  remarks.  In  all  that  belongs 
to  the  mere  motion  of  these  contrivances,  the  greatext  pufuible 
in^renuity  and  fertility  of  invention  is  diiiplayed.  But  in  all 
that  cuneerns  construction,  framing  and  adaptation  of  form  and 
dimensions  to  reMstnnccs,  etrains,  and  the  nature  of  the  work, 
a  total  absence  of  principle  and  experience  i»t  manifested;  si> 
that  it  ift  apparent  that  these  machines  would  act  very  well  in 
the  form  of  models,  but  that,  if  actually  set  to  work,  the  most 
of  them  would  knock  themselves  tn  pii-ceH  in  a  very  Hhnrt  time. 

A  profound  knuwledi^e  of  theoretical  mechanics  iii  not  neces- 
suy  tor  all  pcrsoni  concerned  about  machines,  any  mure  than 
an  elaborate  acquaintance  with  the  entire  subject  uf  aslrtinomy 
is  needed  by  every  aailor.  Vet  sailors  have  no  horror  of  mathe- 
■aatiee,  and  know  very  well  how  to  make  utw  of  the  parix  that 
are  prepared  for  them.  And  all  men  who  are  engaged  in  the 
eoutrivince  of  machinery,  whether  in  reducing  to  practice  their 
own  inventions,  or  those  of  others,  should  be  competently  in- 
•Iruetad  in  the  elements  of  the  subject,  aK  well  as  in  the  hintory 
of  macbiner}-;  and  the  aitisaaa  theuiselvc^  would  find  their 
labours  greutly  fucilitutvd  by  a  knowledge  of  geometry  and 
mechanios  to  a  limited  extent,  proportioned  to  their  require- 
ments. 

We  may  hope  that  one  of  the  permanent  results  of  the  Ejthi- 
Ulion  may  be,  that  men's  minds  being  more  forcibly  led  to  the 
•ooaidcralion  of  the  subject,  a  system  uf  profcsiiional  eduratiim 
for  practical  men  may  be  organisfd,  su  as  to  enable  every  one  to 
obtain  ju«t  so  much  as  may  be  necessary  for  him  in  his  own 
po«ition. 

The  preparation  of  auch  a  system  of  education  is  difficult, 
atul  requires  great  care  to  avoid  the  error  of  teaching  much 
that  is  unnecessary,  and  that,  in  fact,  aiouut  he  comprehended, 
unleaa  by  a  student  who  intends  to  devote  much  mure  time,  and 
to  enter  much  more  profoundly  into  th'nie  branchee  of  study 
than  la  contemplated  for  the  purposes  we  are  now  considering. 
But  we  know  that  difficulties  of  this  kind  have  been  already 
encountered,  and,  ai;  it  appears,  succeasfully  overcome  in  France, 
after  failure<>  had  taught  experience. 

I  have  already  said,  at  the  outset  of  these  remarks,  that  not 
only  do  practical  men  require  theoretical  knowledge,  but  that, 
aUo,  theoretical  men  require  practical  knowledge,  a  better 
acquaintance  with  the  diOicultJes  that  practice  requires  them  to 
lend  a  hand  in  developing,  explaining,  and  overcoming.  To 
ibrm  a  system  of  education,  strictly  limited  tu  the  requirements 
of  practical  men,  we  must  know  what  these  requirements  are, 
aoa  must  in  imagination  place  ourselves  in  the  position  of  these 
man,  to  understand  the  difficulties  uriiting  from  their  occupa- 
kkuw,  which  theory  may  dispel.  We  must,  in  short,  select  the 
BnuopUM  and  illustnttiuns  of  our  applied  mathematics  from  the 
fiuniliar  cases  of  actual  machine-wurk,  and  endeavour  to  solve 
them  with  the  least  possible  amount  of  geometry.  It  may  be 
worth  while  to  consider  a  little  how  this  may  be  attempted. 

£very  machine  is  c(»nstructed  to  perform  a  certain  specific 
operatiun,  and  accurdingly  contninn  parts  e<)pectally  applied  tu 
the  work  in  question;  which  working  parts  are  connected  by 
the  Dicchanism  in  such  a  manner  that  each  shall  move  accord- 
ing to  the  law  required  by  the  nature  of  the  work.      One, 


perhaps,  constantly  revolving  slowly;  another  rapidly;  and  a 
Uiird,  back-and-forworda,  and  so  on.  But  the  connecting 
medianlnn  by  which  tbeae  dtAerent  motions  are  tied  together 
may  be  varied  in  many  wnya,  and  each  is  common  to  all 
macliiiieK  that  happen  to  require  eimilar  oo-existent  motions  ia 
their  working  parts. 

The  nature  and  principles  of  trains  of  mechanism,  by  which 
dissimilar  motions  may  be  thuR  produced,  the  one  from  the 
other,  can  be  taught  without  any  reference  to  the  work  or 
purpoao  of  machinery,  and  is,  indeed,  best  so  taught.  But  to 
lUuHtrate  and  fix  the  teacher's  menning,  it  is  well  to  show 
cxamidoa  of  the  application  of  each  motion  to  some  real 
machine. 

Now  it  moot  always  be  recollected,  that  the  merit  of  a  pleM 
of  mechanism  may  be  exceedingly  great,  if  considered  as  aa 
example  of  ytttr  methani«ni — that  i»,  of  the  ingenuity  or  pro- 
found knowledce  displayed  in  the  converaiun  of  one  motion 
into  another,  although  the  purpose  of  the  machine  to  which  it 
happens  to  be  applied  may  he  very  trivial.  But  this  is  not  tbe 
way  in  which  the  world  would  judge  of  machinery;  and  yet 
combinations  of  pure  mechanism  that  form  the  essential  parte 
of  the  most  useful  and  valuable  machines  in  the  mnnufacturing 
aeries,  were  originally  invented  for  purposes  of  the  most  trivial 
and  uHeless  chjiracter. 

The  differcntiat-hax  of  Uie  bobbin-and-fly-framo  was  first  con- 
trived for  an  equation  clock — that  it,  to  enable  the  hand  of  a 
clock  to  move  round  the  dial  iu  auch  a  way  as  to  point  to  the 
true  time  as  shuwn  on  a  sun-diaL  The  aiidc'rett^  as  we  shaU 
presently  see,  was  contrived  towards  the  end  of  the  last  cen- 
tury, to  enable  the  amateur  turners  of  the  court  of  France  to 
ornjiment  their  snuff-boxes  with  more  precise  patterns  of  guil- 
loche<work.  The  motions  of  a  mouse-trap  may  he  found  in  a 
steam-engine. 

Nuw,  in  uliowing  the  practical  application  of  any  given  com- 
bination of  pure  mechanism,  one  machine  will  do  aa  well  »■ 
another;  but  it  is  better  to  select  one  whose  purpiMie  and  func- 
tions are  likely  to  be  readily  appreciated  by  the  student,  that 
his  attention  may  not  he  too  much  distracted  from  the  taecAon- 
irm.  Thua,  if  I  were  teadung  a  mathematical  student  the  dif- 
ferential motion,  1  aboald  Klect  the  equation  clock  as  tbe 
example,  because  its  purpose  depends  upon  an  astronomleal 
principle  which  forms  part  of  hi-*  proper  Bludies.  But  if  1  were 
teaching  a  mechnnisL,  I  should  rather  take  tbe  bohbiu-aud- fly- 
frame  for  my  example. 

In  formitig  a  syrttem  uf  instruction  for  practical  men,  there- 
fore, we  may,  by  a  more  practical  selection  of  examples,  be 
enabled  to  teach  tbe  principles  of  mechanics,  without  greatly 
altering  our  present  methodH.  It  is  true  tliat  our  theorettul 
writers  are  ntpidly  introducing  exauiples  uf  the  actual  ma- 
ohinery  of  our  own  time  into  their  systems,  still  these  books  are 
necessarily  rather  intended  tu  teach  machinery  tu  mathema- 
ticiana  than  to  teach  mathematics  to  mechanists. 

1 1  may  be  remarked  that,  at  least  in  one  branch  of  mechaniea, 
the  "strength  of  materials,"  the  value  of  theoretical  and  expe- 
rimental science  has  been  fu  Uy  recognised  by  practicjil  engineer!, 
and  the  Britannia-bridge  may  be  quoted  as  a  triumphant  exam- 
ple of  tbe  advantages  that  arise  when  theory  and  practice  go 
hand  ~  in-hand. 

The  object  of  machines  for  working  in  roetiU,  wood,  and  other 
materials,  is  to  work  rough  material  into  shape,  which  may  be 
done  in  three  different  ways;  (I.)  By  abrading  or  cutting  off  the 
superfluous  portions  in  the  form  of  chips  or  large  pieces;  (3.) 
If  it  possesit  ductility,  we  knead  it,  or  press  it  into  form  in 
variuua  ways,  as  by  hammering,  rolling,  drawing,  £fc.;  (3.)  If  it 
he  fusible,  we  melt  it,  and  pour  it  into  a  muuld.  1  forbear  to 
include  thv  producing  a  given  form  by  joining  together  piecen, 
because  each  piece  must  be  ehaped  in  one  or  utber  of  tlie  ahoi'e 
ways.  'J'he  most  interesting  aeries  of  machines  is  that  which 
belongs  to  the  first  group;  and  to  thi^  I  must,  for  the  present, 
confine  my  attention.  Jt  mav  be  interesting  to  sketch  the  his- 
tory of  their  introduction.  ^Inchinei  of  this  kind  are  either 
general,  like  the  laihe  or  the  plan ing< machines,  which  are  used 
for  a  great  variety  of  purposes,  or  are  especially  adapted  to  the 
production  of  a  i^ingle  object  of  manufacture;  in  which  coee 
they  are  uften  cnntrived  in  a  senea,  na  the  block-machinery, 
tlie  machines  for  nniknig  cedar  |j«ncila,  and  the  like,  and  the 
introduction  of  such  especial  mncnines  is  of  great  importance, 
and  has  certainly  not  yet  renched  it«  limits.  Aa  the  maohioee 
of  this  latter  kind  are  commonly  modifications  of  one  or  other 
of  the  fintt,  the  history  of  the  two  must  be  coaaidered  together. 
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The  origin  of  the  turaing-lathe  ia  lost  in  the  shades  of  utti- 
qiiitv,  sntTthe  saw-mtl],  with  a  complete  self-action,  turned  by 
a  wiiter-wheel,  ia  reprcflented  tn  a  manuscript  of  the  Kith  centiiry 
at  Part!),  and  is  probably  of  much  earlier  contrivance.  The 
lathe  was,  in  procew  of  tune,  adapted  to  the  production  of  uval 
figures,  twjjited  and  swai>h>work,  ati  it  Is  called;  and  lastly,  of 
rose-enpne  work.  The  svasb,  or  raking  mouldings,  were  em- 
ployed in  the  balusters  of  itaircaxen  and  other  ornaments  at  the 
period  of  the  Renaiflsance  in  architecture,  about  the  end  of 
the  sixteenth  century,  and  tberefuru  the  swash-lathe  aanimes 
somewhat  of  the  character  of  a  manufacturing  machine.  But 
the  simple  lathe  was  much  employed  in  screen  and  stall  work 
during  the  middle  ai^n.  The  first  real  treatise  on  turning  is 
Moxoq'b  (I6H0),  which  gives  U8  a  valuable  picture  of  the  state 
of  the  art  at  that  pertcm;  and  he  hag  preserved  to  ub  the  name 
of  the  engine-manufacturer  of  that  day,  Mr.  Thomae  Oldfield, 
■t  the  sign  of  the  Fluwer-de-Luce,  near  the  Savoy,  in  the 
Strand,  aa  an  excellent  maker  of  oval-vngine^,  swafth-engines, 
and  all  other  engines,  which  tihovs  that  such  machines  were  in 
demand.  A  few  drawings  of  such  machines  occur  in  earlier 
works,  beginning  with  Besson,  in  1509.  From  the  treatise  of 
Plumier,  published  at  Lyons  in  1701,  we  learn  that  turning  had 
lontf  been  a  favourite  pursuit  in  France  with  amateurs  of  all 
ranks,  who  spaieft  no  exuenne  in  the  perfection  and  contrivance 
of  elaborate  machinery  fur  the  production  of  complex  figures. 
This  taste  continued,  at  least,  up  to  the  French  revolution,  and 
contributed  in  a  very  high  degree  to  the  advancement  of  the 
class  of  machinery  that  forms  the  iubject  of  our  present  lec- 
ture. In  our  own  country  the  literature  of  the  subject  is  so 
defective  that  it  i<i  vory  difficult  to  discover  what  progreM  we 
were  making  during  the  seventeenth  and  eighteenth  centuries. 
A  few  scattered  hint^i  only  uui  be  collected,  whereas  in  France 
the  great  'Encyclopi^die  and  other  works,  abundantly  illus- 
trated, give  the  most  precise  and  accurate  knowledge  of  the 
state  of  this  and  other  mechanical  arts. 

Smeaton  hu»  recorded  that,  in  I7il,  Hindley  the  clockmaker 
of  York  showed  him  a  screw-cutting  lathe,  with  change-wheels, 
by  which  he  could,  from  the  one  screw  of  the  lathe,  nut  screws 
of  every  necesiwry  degree  of  fineness,  and  either  right  or  left 
handed.  It  iieems  to  be  implied  that  thiti  was  a  novelty,  and 
that  Hindley  bad  invcntea  it;  and  it  was  soon  imitated  by 
Ramnden,  and  is  now  universal.  At  all  events,  such  a  machine 
is  not  alluded  to  in  the  French  works  idre»dy  mentioned,  and 
serves  to  show  the  advance  we  were  then  making  in  the  practi- 
cal improvement  of  the  l»the. 

But  the  clockniakera,  to  which  body  Hindley  belonged,  were 
the  first  who  employed  special  machina  for  their  manufactures. 
Their  wlieel-cxtUing  enffirui  has  been  ascribed  to  Dr.  Hooke,  about 
IKiJ,  and  its  use  rapidly  spread  over  the  continent.  The  gra- 
dual improvement  of  this  machine,  and  the  successive  forms 
which  it  lissumed  as  the  art  of  construction  was  matured,  forms 
a  very  instructive  lesson.  But  herein  our  own  countrymen 
have  largely  contributed  to  its  perfection.  Henry  Sully,  an 
English  cluckmaker,  u-ho  removed  to  Paris  about  17IS,  carried 
with  him,  anionust  other  excellent  tools,  a  cutting-engine,  which 
excited  great  uamiration  there.  The  form  of  the  present  French 
engine  is,  however,  derived  from  Hulot's  machine  ^about  176.*?). 
But  our  English  engines,  in  which  the  dividing-plate  is  super- 
seded by  a  train  of  ciiangc- wheels,  so  contrived  &s  to  require  an 
entire  turn  of  r  latch-handle  for  each  shift,  and  thus  secure 
against  error,  is  derived  from  Hindley's  engine,  which  he  »howed 
to  Smeaton  in  1711,  and  which  finally  passed  into  the  biuids  of 
Mr.  Keid  of  Edinburgh. 

The  futfe-engiiie.,  which  is  another  special  dockmaker's 
machine,  must  have  greatly  contributed  to  the  perfection  of 
machines  for  working  in  metal. 

But  the  next  great  step  towards  the  perfection  of  machine 
tools  was  the  eUiic-rttt.  The  slow  and  gradual  nav  in  which 
this  invaluable  device  acquired  the  distinct  and  individual  form 
in  which  It  now  exists,  is  a  very  curious  example  of  the  history 
of  machinery,  the  development  of  which  at  length  would  occupy 
too  much  space  on  the  present  occasion,  even  if  it  could  be 
made  intelligible  without  dr.iwings.  Suffice  to  say,  that  al- 
though 08  early  as  IH-tM  Alnignan  publiiihed  at  Rome"  drnwings 
of  two  curious  lathes  for  turning  the  surf:icesof  metetlic  mir- 
rors for  optical  purposes,  in  which  the  tool  is  clamped  to  frames, 
•o  disposed  that  when  put  In  motion  it  ia  compelled  to  move  so 
as  to  form  true  hyperbolical,  spbericaJ,  or  plane  surfaces,  accord- 
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iog  to  the  adjustment,  and  that  although  the  fuaee-enginea, 
screw-cutting  lathes,  and  other  contrivances  already  alluded  to, 
employed  tools  guided  by  mechanism,  yet  the  real  sUde-rert 
does  not  make  its  Appearance  until  1772,  when  in  the  plates  of  ^ 
tho  French  *  Kncyclopcdie'*  we  find  oamplete  drawings  and 
details  of  an  excellent  slide-rest,  as  nearly  as  possible  identical 
with  that  usually  supplied  by  Messrs.  tloltxapffel  and  other'] 
makers  of  lathes  for  amateurs.  It  must  have  been  contiived  m 
little  while  before  this  publication;  but  the  meagre  descriptioni 
that  accompany  the  plates  leave  us  completely  in  the  dark  with 
respect  to  its  history.  Bramah's  slide^rcst  of  17941*  la  so  differ- 
ent and  ao  inferior  in  convenience  that  thn  two  could  not  have 
had  a  common  origin;  and  we  mu^t  suppose  that  the  French 
slide-rest  was  unknown  to  that  ingenious  mechanist,  although 
it  is  scarcely  possible  that  copies  of  the  ^Eucyclopirdie'  should 
not  have  found  their  way  into  our  libraries.  • 

But  the  improvements  of  the  Hteam-engine,  its  application  ta  i 
giving  motion  to  the  wheels  of  mills  and  other  machinea,  thft  I 
increAsing  emplormeut  of  iron,  and  other  advances  in  the  coo- 
struction  of  mecnunism  which  were  now  developing  themselves  * 
gave  men  courage  to  devise  and  carry  out  large  and  extendve  i 
schemes  for  the  application  of  machioery  to  manufactures.  In 
our  ebpecial  department  we  may  record,  aa  an  early  example,  ' 
Bramab,  who  in  UKt  obtained  the  patent  for  hit  admiraDla  < 
lock,  and  immediately  set  about  the  coostructton  of  a  series  ofi 
original  machine  toohi,  for  shaping  with  the  re<]uired  precisioail 
the  barrels,  keys,  and  other  parts  of  the  contrivance,  whicfa|-l 
indeed,  would  have  utterly  failed  unleai  they  bad  been  forraeil  J 
with  the  ucciintcy  tlmt  machinery  alone  can  give.  In  Bramab'a  ; 
workshop  was  educated  the  celebrated  Henry  Maudalay,  v1k^>' 
as  I  am  informed,  worked  with  him  from  the  year  1709  to  17M,4 
and  was  employed  in  constructing  the  principal  tools  for  iIm  I 
locks.  I 

Foremost  among  the  ingenious  persons  who  carried  on  tHi 
great  movement  must  be  recorded  Brigadier-fieneral  Sir  Samael 
B>cntham.t      From  bis  own  account  it  appears,  that  in  1791 
steam-engines  in  this  country  were  extensively  employed  for 
pumping  mines,  and  for  giving  motion  to  machinery  for  workiiw  * 
cotton,  and  to  rolling-mills,  and  some  other  works  io  metal;  1 
but  that  in  re^rd  to  working  in  wood  steam-«ngiQea  had  not^ 
been  applied,  fur  no  machinery  other  than  turning- lathes  had 
been  introduced,  excepting  that  some  circ^ilar  and  reclprocalinff 
saws  and  working  tools  had  been  applied  to  the  purpose  of 
blnck-makiiig  by  the  cinitractors  who  then  supplied  tho  blocka 
to  the  navy;    even  saw-mills   for   slitting  timoer,  though  ia 
extensive  use  abroad,  were  not  to  be  founa  in  this  country. 

General  Bentham  had  at  this  time  made  great  progreai  in 
contriving  machinery  for  shaping  wood,  as  is  sufficiently  shown 
by  bis  remarkable  upccitications  of  17&1  and  1793;  and  he  in- 
forms us  that,  rejecting  the  common  classification  of  works 
according  to  the  trmleu  or  handicrajt*  for  which  they  are  used, 
ho  classed  Ihe  several  operations  that  have  piace  in  the  u>orking  of 
materials  of  every  d^tcriplion  according  to  the  naturt  of  the  opera- 
tions Mi'nisr/tx-v,  and,  in  regard  to  wood  particularly,  contrived 
mncliiites  for  performing  most  of  those  operations  wfiereby  the 
need  of  skill  and  dexterity  in  the  workman  was  dispensed  with, 
and  the  machines  were  also  cjipable  of  being  worked  by  a 
steam-engine  or  other  power.  Besides  the  general  operationa 
of  planing,  rebating,  morticing,  sawing  in  curved,  winding,  and 
transverse  directiouN,  he  completed,  by  way  of  example,  m»> 
diines  for  preparing  all  the  parts  of  a  sash-Miodow  and  of  a 
carriage-wheel,  and  actually  showed  these  and  other  machines 
in  a  working  state  in  ITiti  in  London, 

This  led  to  his  appointment  m  Inapector-tieneral  of  Naral 
\rorksi,  for  tho  purpose  of  introducing  these  and  various  other 
machines  into  the  royal  dockyards,  which  he  immediately  set 
about  effecting.  From  this  time  (1797)  the  introduction  of 
machinery  fur  the  preparation  of  blocka  and  other  works  in 
wood  at  Portsmouth,  J'lymouth,  and  other  government  estab- 
lishments, takes  its  origin.  In  1&()3  the  Oeneral  received  a 
moxt  powerful  and  efficient  auxiliary  in  the  person  of  Mr.  Bru- 
nei, who  in  that  year  presented  his  plans  for  the  block-making 
machinery.  His  s«rvire>4  being  immediately  secured,  and  Mr. 
Menrv  Maudnbiy  engaged  for  the  construction  of  the  mechaD- 
ism,  t)ie  admirable  series  of  machine  tools  were  finished  and  eet 
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to  work  in  1607,  hj  which  every  part  of  the  block  and  its  she&vea 
^■tee  prepared. 

^B^  Toe  comfilcteneM  and  in^niiity  of  thti  sy^em,  the  beauty  of 
^^B  actiuD,  and  the  novelty  of  the  forms  and  coiiKtructlon  nf  tlie 
^^pftole  of  the  mttcbaniBTn,  excited  so  much  adtnimtiun  that  the 
^^lliole  of  the   machine/y  in   Portsmouth   diirkyard   has   usually 
hma  po|MilarIy  ucrlbea  to  Mr.  Ilninel  alone.      It  must  not 
be  for^totten,  however,  that  much  machinery  for  the  perform- 
ance of  titoluied  operatioiui  h»d  l>een  previuuxly  employed,  as 
veil  by  Mr.  Taylor  of    Southampton,  the  contractor  for  the 
blook*  for  the  nnvy  previously  to  1S07,  as  by  General  Bentham 
himaalf  in  the  dockyards. 
^^bAt  this  diitaoce  of  time  it  would  be  impo^tnible  to  dixeover 
^Bpd  exaet  sbaree  of  merit  and  invention  that  belong  to  Brunei, 
Bentbam,  and  Maudalay,  in  thit  frreat  work.     To  the  first  we 
may,  bowerer,  assign  the  merit  of  completing  and  organising  a 
system  of  machine  tools,  ao  connected  in  series  that  each  in 
turn  ahould  take  up  the  work  from  a  previous  one  and  carry  it 
on  aiuitber  step  toward*  oomplettun,  no  that  the  attendant  should 
merely  carry  away  the  work  delivered  from  one  machine  and 
place  it  in  the  next^  finally  receivinfr  it  complete  from  the  laut, 

Bonie  of  the  individual  machines  in  the  series  had,  it  ia  true, 
bees  previously  contrived  and  employed.     Thus,  the  self-acting 
tDorticinfr-maehine  is  diHtint'tly  dem'ribpd  in  BcnthHm'K  specifi- 
cation of  1 793,  an  completely  afltf>  entitle  him  to  the  full  credit  of 
tbe  inrentinn  of  morticing-machines,  whether  by  the  process  of 
boring  a  hole  (irvt  and  then  elon^ttng  it  by  a  cnisel  travelling 
up  and  down  vertically,  or  by  the  pruceM  of  causing  the  hole 
to  be  elongated  by  the  rotation  of  the  boriag-bit  during  the 
triveUiogof  thework.  The  same  specification  describes  boring- 
machiaea,  *ome  of  which  are  simitar  in  their  arrangements  to 
thoae  of    the  block  series;    also  the  tubular  gouge   which   is 
employed  in  the  t<hnpinp-machine,  and  the  formation  of  receasea, 
"y  a  revolving  and  tm/elling  tool,  fnr  the  inlaying  of  the  a)aits. 
Ooe  of  the  meet  useful  machine  toobt  that  made  ita  appeur- 
at  the  end  uf  the  eighteenth  century  was  the  circular  rair. 
had  been  applied  to  cutting  metal  on  n  small  scale,  att  in 
toottlng-englne,  ever  since  the  time  of  Dr.  Hooke;  if,  indeed, 
saa  early  exaisiples  were  not  morelikecirculai-files  than  sawn. 
t^hare  or  by  whom  the  wood-cutier's  saw  was  nut  into  the  form 
of  a  ravolnng  disc  has  not  been  recorded.     It  found  its  w»y 
into  thi«  country  about  1790,  some  say  from  Holland,  and  wiis 
^Htoployed  at  Soutliampcon  and  elsewhere  in  wood-mills,     Ben- 
^^K^Bpeatly  contributed  to  the  practical  arrangements  necea- 
^^■HAo  give  it  a  convenient  form.     He  decribes  and  clnlma  the 
^^^^Hl  now  universally  used,  with  the  slit,  parallel  guide,  and 
^^^flnr  bevU-gulde,  and  other  ctintrlvances.*  Brunei  introduced 
a  wiety  of  ingenious  and  novel  arrangement!;,  ais  well  as  the 
mode  of  making  large  circular-saws  of   many   pieces.f      Mr. 
Smart  also  contrived  series  of  aawing-machinn)  for  making  can- 
teens, cutting  tenons,  &c. 

After  the  completion  of  the  block  machinery  it  becomes  very 
difficult   to   trHce  the   i^ubsequent  improvements.      The  art  of 
ihine-making  for  working  in  metal  was  gradually  advancing, 
is  not  recorded  in  patents,  and   very  little  described  in 
ki.     The  slide-refit  principle  was  extended,  large  self-acting 
I  constructed,  and  boring -machines  of  great  precision  and 
nproviiig  Ktructure  were  called  into  existence  by  tho  neccs- 
Aty  for  extreme  accuracy  in  the  cylinders  of  steam -engin en. 
rbe  best  engravings  of    the  machines  of  this  period  are  in 
*Ree«'  Cydopadiaf'  and  in  the  volumes  of  the  ^Transactions'  of 
L^e  Society  of  Arts. 

^^m  No  greater  proof  of  the  obscurity  which  hangs  over  the  his- 
^Hsiy  of  machine  tool-making,  in  the  first  half  of  this  century, 
^^■an  be  given  than  the  unknown  origin  of  the  phming-machine 
^^Wk*  metaL  The  machine  which  Nic<diiK  Fucq  contrived  in  1731, 
which  bu  been  called  a  planing-niachine,  has  no  title  to  the 
ame,  or  any  resemblance  to  the  modern  engine.  It  is  nothing 
Dt  a  heavy  icraping  tool,  which  is  dragged  along  the  bar  upon 
bich  it  ia  to  operate,  and  rests  upon  it,  pre«!)ed  Into  hard  con- 
tot  with  it  by  strong  springs.  It  will,  therefore,  smooth  the 
irfaoe,  and  remove  Hmall  irregularities,  as  a  carpenter's  plane 
1  with  a  board,  but  it  will  not  produce  a  correct  plane  sur- 
,  or  even  make  successive  cuta.  It  is  n  mere  plane,  and  not 
i  piano-ertating  engine.  Neither  could  the  machines  patented 
br  Bentham  in  1791,  and  tirnmah  in  180V,  fur  planing  wood, 
llthoogh  real  planing-engincs,  have  suggested  tlie  engine  in 
nestion,  for  their  properties  and  arrangements  are  wholly  dif- 


•  U9B,    '  8«pw1ai7,'  toI.  i.,  p.  29j. 


r  raUtOt  \9D2. 


fereot.  7*he  engineers'  planing-machine  made  its  way  Into  the 
engineering  world  silently  and  unnoticed ;  and  some  years  after- 
wards, when  its  utility  bfM:Hme  recogniaed  and  men  be-gan  to 
inquire  into  its  history,  various  claimants  to  the  honour  of  its 
invention  were  put  furward.  We  can  only  learn  that,  somewhere 
about  IS20,  or  1821,  a  machine  uf  this  kind  was  made  by  several 
engineers.  .Messrs.  Fox  of  Derby,  and  Roberts  of  .Mnnclieiter, 
aupear  amongst  the  number,  and  the  forms  which  they  gave  to 
tne  engine  have  remained  permanent.  Mr.  Clement  has  alsu 
been  mentioned,  as  well  as  others.  It  is  clear  that  the  inven- 
toni  were  not  at  all  aware  of  the  immense  importance  of  their 
work,  but  experience  has  proved  the  utility  of  this  machine  to 
be  so  great  that  it  may  be  pronounced  the  greatest  boon  to  con- 
structive meclianism  «ince  the  invention  of  the  lathe.  Never- 
theless, no  drawing  or  description  of  the  planing-engine  ia  to  be 
found  in  any  EngHsh  book  until  1833,  when  the  Societv  of  Arts 
published  beautiful  engravings  of  Mr,  Clement's  machine;  the 
oomi>lcxity  of  this,  and  the  unfortunate  arrangement  of  the 
bed,  which  he  mounted  on  wheels,  has  prevented  it  from  being 
adopted.  The  French  and  other  continental  mechanical  jour- 
nalst,  much  earlier  began  to  give  engnivingH  and  dencriplions  uf 
the  English  planing-machine.  In  \fV29  the  '^Industriel"  baa 
one  of  the  simplest,  and  the  Bulletin  of  the  ^'9oci(-tc  d'Encou- 
ragement,"  the  collections  of  Le  Hlanc,  Armengaud,  and  others, 
contain  engravings  not  only  nf  the  planintr-macbineii,  but  of  the 
other  machine  tools  of  all  our  best  English  makers,  generally 
accompanied  by  admirable  descriptions  and  niiuute  detuiU  that 
mar  well  serve  as  models  to  our  own  writers  on  sucli  subjects, 
ana  at  the  same  time  show  how  much  good  service  is  rendered 
by  the  superior  matbematic-al  and  theoretical  education  of 
French  engineers.  Be  it  remembered,  too,  that,  not  content 
with  describing  and  analysing  our  machine  tools,  which  they  do 
in  a  most  liberal  and  admiring  spirit,  they  also  employ  their 

?;eneraliHing  powers  in  the  endeavour  to  construct  improved 
orms,  and  with  such  great  promise  of  success,  that  unless  we 
also  begin  to  apply  science  to  this  subject  we  run  considerable 
risk  of  fulling  behind  our  ingenious  neigiiboure. 

Tho  mortisiuff-engine  of  tne  block  machinery  was  applied  by 
Mr,  Roberts,  of  .Manchester,  to  the  formation  of  the  key- ways 
of  cast-iron  wheels,  and  altui  to  the  paring,  or  planing  by  short 
strokes,  of  the  sides  of  small  curvilinear  pieces  of  metal,  such 
as  cams,  short  levers,  and  other  pieces  that  do  not  admit  of 
being  finished  in  the  lathe.  Thus,  under  the  name  of  ahlting 
and  paring  macliing,  a  new  and  generally  useful  machine  tool 
sprang  up;  and  subsequently  another,  derived  from  it,  has  been 
produced,  and  apparently  with  equal  success,  under  the  title  of 
a  thaping-maekine.  It  is,  in  fact,  a  planin^-machinc,  in  which 
the  tool  Is  attached  to  the  end  of  a  horizontal  bur,  which  ia 
moved  to  and  fro,  so  as  to  plane,  with  short  transverse  strokes, 
a  piece  of  work  fixed  on  a  complex  adjusting-bml,  or  on  a 
revolving  mandrel,  so  as  to  receive  the  action  of  the  tool. 

The  existence  of  such  principles  lead  us  to  the  hope  that 
machines  much  more  comprehensive,  and  yet  simpler  in  form, 
will  be  devised  for  the  same  purpoite;*,  by  means  of  which  the 
construction  of  niacbinerv  in  general  will  attain  to  greater  per- 
fection, and  machine-tools  bo  introduced  into  workshops  of  a 
smaller  character  than  at  present,  in  the  same  manner  as  tho 
lathe. 

In  America,  a  variety  of  contrivances  are  employed  in  work- 
shops to  facilitate  and  give  precision  to  ordinary  operations:  as:, 
for  example,  the  foot -mortising  machine  for  wood.  The  earliest 
contrivance  of  this  useful  tool  (the  otfripring  of  Benthrim's  mor- 
tiHing-engine),  appears  to  be  in  a  PcnuHylvanian  patent  by  John 
M^Clintic,  in  18*^7,*  since  which  the  machine  has  (;ot  into  gene- 
ral use  in  America,  and  ha:i  consequently  been  the  subject  of 
numerous  patents  for  minor  arrungcments.  One  of  these,  by 
Page,  was  engraved  in  the  'Mechanics'  Magazine'  (1830,  vol. 
xxvi.,  p.  3H^),  and  thus  introduced  to  English  workmen;  and  in 
the  last  year  Mr.  Furneas,  of  Liverpool,  has  patented  some 
improvements  in  England,  and  endeavoured  to  introduce  the 
machine.  It  formed  a  very  interesting  object  in  tlie  Exhibition, 
together  with  other  American  contrivances  fur  boring,  tenoning, 
and  such  like  operations,  which  the  peculiar  conditionii  of  that 
country  have  called  into  existence,  by  creatiug  a  market  fur 
tliem. 

In  reviewing  the  comparativoly  slow  progress  of  machine  tool 
making,  it  wlU  appear  that  in  this,  as  in  other  branches,  steps 
in  invention  that,  when  once  made,  appear  exceedingly  simple 
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and  ottvioufl,  are  often  the  mcwt  difficult  to  take.  The  chance 
that  sucb  ttcpfl  will  t^e  made  is  inereased  by  bringing'  to  bear 
upon  them  the  create^t  Dumber  of  headi;  for  tlte  pccuUnr  facul- 
ties or  )icqiiir*nit*ntH  of  one  man,  or  eet  of  men,  may  serre  to 
oarry  on  an  invention  to  a  certain  ptiitil  at  which  it  i^  prepared 
ft>r,  and  requires  those  of  another  set  of  men  who  mny  curry  it 
further.  ]n  the  old  time,  the  exceedinf?  oecrecy  and  jealous 
Oate  with  which  every  new  contrivance  was  f^uarded  and 
watched,  retarded  the  udvimce  of  machinery  to  an  extent  that 
we  can  hardly  believe.  Knch  man  waa  working  in  iKiioranoe  of 
Ilia  neighbuuFB'  inipruvements  and  every  art  whs  indei>d  a  mya- 
tery.  And  oat  only  did  these  diSicultie*  obstruct  the  pn>frreKi 
of  muchinery,  but  led  to  the  enotmotiv  expense  of  c«m«tr(ii:'ting 
new  machines.  We  know  that  tlie  art  of  conHtrurtiun  has  under- 
gone a  complete  revolution  since  the  block  mnrhioery  was 
made,  but  we  ran  scarcely  e>itimate  the  prodigious  amount  of 
labour  and  thought  that  waa  reijuired  to  ^ve  existence  to  that 
machinery,  which,  indeed,  could  never  have  been  effected  with- 
out the  resources  of  the  nation  in  the  then  imperfect  state  of 
the  art.  To  theite  retardinf^  cnufiec  muKt  be  added  thejealousies 
of  workmen  and  IheJr  diolike  of  new  methods. 

I  have  itlreaily  alluded  to  the  advantajfe  of  promotlnff  n  more 
univerwil  knoM^ed^eof  each  other'K  methods  Hmonicnl  the  me- 
chanistit  of  different  brniiolies  and  countries.  A  very  intere»t- 
ing*  part  of  the  threat  Exhibition  was  the  collection  of  stranve- 
loukiuK  tools  from  France,  tiermany,  and  elsewhere,  differing 
in  their  forms  and  handlvH  ami  mode  of  iipenitiitn  frum  Ihoiw 
employed  for  the  same  purposes  by  our  own  workmen.  Without 
doubt  M>nie  of  ihem  might  affuril  useful  hints;  fur  example,  the 
universal  employment  of  tbe  narrow  frume-saw  on  the  conti- 
nent for  work  that  we  perform  with  broad>b]aded  mws,  stiffened 
with  brass  or  iron  backs,  might  lend  our  workmen  to  consider 
whether,  after  all,  our  practice  is  not  carried  too  far  in  this 
respect. 

But  the  facilities  for  working  in  metal,  and  its  general  intro- 
duction into  all  kinds  of  frame-work  where  wood  wau  exclu- 
sively employed,  ns  well  as  the  substitution  of  cast-iron  for 
brass,  has  made  it  imnerntive  upon  persons  of  all  trades  which 
•re  affected  by  these  changes,  to  learn  the  management  of  these 
new  niuterials.  if  they  desire  to  profit  by  the  advantages  conse- 
quent upon  their  employment.  Thutf,  the  philosophical  in^tru- 
meut-niukers  formerly  employed  br;i8S  for  their  metal-work. 
.  and  constructed  their  machinea,  even  the  largest  iiMtronooiical 
I  intttruments,  in  a  great  number  uf  pieces  scres'ed  together. 
We  have  now  learnt  that  stability  is  bsHt  insured  hy  employing 
hver  pieces,  and  that  c3»t-iron  is  on  nil  grounds  n  better  mate- 
rial than  brastj.  Rut  the  tools  and  methi>dti  of  working  in  cast- 
iron  are  nholly  different,  and  therefore  the  philosophical  iiiMtru- 
Dent-makersmust  turn  engineers,  and  employ  plariing-machineit 
land  the  like.  The  making  of  lar^o  clocks,  and  various  other 
articles  of  common  use,  must  undergo  the  same  cliange.  It  is 
tuwlcM  to  »ay  that  these  men  can  go  to  an  engineer's  shop  to 
get  jobs  done  for  them  as  required.  Such  a  method  can  only 
leaU  to  a  partial  mid  imperfect  employment  of  the  new  resources 
and  advantages  which  are  to  he  developed.  For  instead  of  n 
full  and  complete  adoption  of  these  novelties,  the  use  of  them 
will  be  necessarily  evaded  in  every  case  where  they  can  he  dis- 
pensed with,  unlesM  tlte  master-worMnan  can  employ  them  freely 
OS  his  own. 

In  machinery  we  have  to  deal  with  ever)'  kind  of  material, 
and  to  avail  ourselves  of  the  peculiar  properties  of  all  in  their 
appropriate  places ;  and  thus  a  skilful  engineer  should  be  fntniliar 
with  every  kind  of  mechanical  mariipuliition  and  ruriterial,  from 
a  sheet  of  card-paper  to  an  iron-bar.  and  ou|{bt  to  know  as 
well  how  to  hem  a  pocket-handkerchief  us  to  rivet  a  boiler.  It 
is  of  no  use  for  him  to  employ  workmen  of  any  trade  in  carry- 
ing out  new  coniliinationH,  unless  he  himself  know  bow  to 
instruct  them.  A  musicina  who  is  about  to  ctimpose  a  symphony 
need  not  be  nble  to  play  on  the  violin  like  Pngenim,  or  on  tbe 
piano  like  Thnlberg;  hut  he  must  he  well  ncquainted  with  the 
powers  and  manipulation  of  these  and  every  other  inRtrument 
Mfore  he  can  write  paAsages  that  will  bring  out  their  effects  and 
be  adapted  to  performnnce.  And,  in  the  same  way,  a  man  who 
intends  to  devise  and  carry  out  a  new  machine  must  be  con- 
versant with  the  peculiar  propertieji  and  mode  of  manipulating 
every  kind  of  material,  that  thus  he  may  select  and  avail  him- 
self of  them  to  tbe  beat  advantage. 


ORVIETO    CATHEDRAL. 
{With  an  Engravings  Plate  XIII.) 

Op  the  many  hundred  travellers  who  paas  anmisUy  on 
two  high  roads  between  Florence  and  Rome,  very  few  take  the 
trouble  to  turn  even  a  few  miles  out  of  the  main  route  to  risit 
the  many  intere^iling  cities  which  lie  a  little  off  the  roails.   Such 
are  Volterm,  San   Gemignnno,  Toscanelln,  Citta  detla  Pieve, 
Chiuai,  Gubbio.  Todl.  and  Orvieto.    The  cathedral  of  the  latter 
town  shares  with  that  of  Siena  the  reimtution  of  being,  after 
Milan,  the  finest  (iothic  edifice  in  Italy.     Built  by  the  same 
architect,  Lorenzo  Maitani,  these  two  structures  present  a  gri 
similarity  uf  style.    Both  are  remarkable  for  tne  rlchnees 
their  facade,  for  the  use  of  ttmicircular  arches  in  the  interii 
and  for  the  employment  of  striped  bands  of  black  and  wh: 
marble.     The  facade  of  the  cathedral  of  Orvieto  is  perhaps, 
first  sight,  the  most  gnrgenns  thing  In  Italy.     Its  yellow,  whi 
and  red  marbles,  ita  glowing  mosaic  pictures,  its  bronze  d 
and  ornaments,  as  1  6rst  saw  them  in  the  rays  of  an  August 
sun,  present  a  perfect  blaze  of  vivid  colours  most  harmoniously 
combined,  which  in  a  northern  atmosphere  would  only  loot 
gsudy.      But  if  the  eye  is  delighted  at  first  sight  with  the 
Colour,  it  soon  becomes  disgusted  with  the  forma.     The  cathe- 
driil  presents  in  section  tho  usual  nave,  aisles,  clerestory,  and 
low-pitched    roof;    this    is    mn^iiked   in   front   by  three   shaoa^— 
high-pitched  giiblcx,  filled  with  mosaics,  and  ornamented  witl^H 
crockets,  finiala,  and  ugly  square  turrets  between.     These  ai^H 
avowedly  shams,  and  are  worked  fair  at  the  backs.       These 
sham  gables  are  the  curse  of  Italian  Gothic.     They  were  evi- 
dently brought  from  the  north,  and  the  Italians  not  requiring 
a  high-pitched  roof,  had  recourse  to  the  bungling  expedient  uf 
a  false  gable:  these  are  common  throughout.     All   the  cburchfll^H 
in  Aniai  (which  are  avowedly  of  German  origin),  have  tliem^| 
as    also   Siena    and    tbe    churches    at    Lucca,    including    Mr. 
Kufikin's  favourite  front,  which  is  entirely  a  sham  gable — rather 
a  curious  illustration  of  the  Lamp  of  Truth. 

Immediately  below  the  centre  gable  is  a  rich  wheel-window, 
incloited  in  a  square,  in  a  very  picture-frame  manner;  and 
below,  three  largo  doorways,  much  disfigured  with  the  deeply- 
cut  spirals  of  the  columns — another  curse  of  lUilian  Gothic. 
All  the  details  of  this  front  are  vcrj*  rich,  and  generally  ex- 
tremely elegant.  The  must  remarkable  thinu;H  in  this  front  are 
the  really  wonderful  bas-reliefs  of  the  Rchofars  of  Nicholas  of 
Pisa,  with  which  the  pilasters  sepsratins  the  duorways  are 
covered.  These  represent  the  genealogy  of  Our  Lord,  tho  Last 
Judgment,  together  with  a  Paradiso  ana  Inferno. 

The  ffanks  arc  extremely  beautiful,  the  chapels  are  formed 
into  a  series  of  smalt  apsidcK,  with  a  single  traceried  window 
between  each— a  most  elegant  arrangement;  the  clerestory  con-, 
stsis  of  single  lancets.  The  beautiful  cornices,  figs.  1,  and  3, 
which  we  have  engraved,  run  round  the  aisles  and  clerestory. 
The  interior  is  citremely  grand.  VVe  have  engraved  tho  pien 
and  nrcheci  of  the  interior,  with  the  small  gallery  round.  Pig. 
3  re]>resents  a  section  of  this  gallery,  and  tig.  4  tbe  base.  Tne 
general  effect  is  perhaps  too  gloomy — that  is  to  say,  it  is  all 
dark,  with  no  blaze  of  light  at  the  east  end,  as  in  our  cathedrals. 
The  mode  of  glazing  is  worthy  of  observation.  The  window* 
are  partly  filled  with  stained  glass,  and  partly  with  semi- 
transparent  alabaster,  producing  a  beautifiilly  subdued  golden 
light. 

It  is  not  our  province  to  treat  of  painting  and  soulptore,  we 
can  tlierefore  only  allude  to  the  frescoes  of  Luca  hignurelli, 
and  Fra  Angelico,  and  the  statue^  of  the  Apostles  placed 
against  each  pillar,  by  the  Hcliolars  of  Michael  Angelo. 

ALi'aEo  Bailst. 


LirerpooJ  WaUr  Suppig. — The  first  contract  for  putting  in  the 
main-pipes  for  conveying  water  fnnn  Rivington  is  now  being 
proceeded  with,  on  the  line  of  road  from  the  vicinity  of  Liver- 
pool towards  Stanley.  The  contract  has  been  entered  into  by 
a  Mr.  t'runip,  from  Derby hIi ire,  the  diittance  taken  being  a  mile 
and  B-balf.     The  necessary  cutting  has  been  made,  and  the 

f ponderous  tuheK,  u'hich  average  %  tuns  each,  are  raised  and 
uwered  to  their  beds  by  means  of  a  powerful  crane,  running 
upon  a  railway  placed  longitudinally  above  the  cutting.  They 
arc  afterwards  ttuldered  at  the  joinings,  and  rendered  completely 
water-tight.  Tlie  pipes  are  4  yards  in  length,  and  3  feet  in 
diameter  inside. 
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PRACTICAL    METALLCRGIST. 


I 


By  John  pEiwrv,  M-D^  F.R.S. 

Introduct^ty  Lecture  to  the  Course  of  Metatiurffy,  tidivered  at  the 
GflwraiMn/  SiAooi  0/  Mines  and  o^  Seienee  applied  to  the  Arts. 

MarALLtTRoY.  an  at  present  understooil,  is  the  art  of  extract- 
ing metaU  from  tbeir  oret,  and  adapting  them  to  various  pur- 
pows  of  manufacture.  This  definition,  however,  is  nut  rt^dly 
exact,  nor  can  I  frame  one  in  firw  words  that  is  so.  The  etymo* 
Jo|^  of  the  vord  "metallui^"  would  seem  to  imply  a  more 
extended  meaning,  and  tnrJnde  all  the  artn  in  which  meLalii  are 
vrtiuKht  into  nbjt!rtH  of  utility  or  ornament;  but  this  is  not  the 
neaziing  now  attached  to  the  word.  The  metallurgist  receives 
the  ore  from  the  miner  freeil  as  perfectly  as  posKihle  by  mecha- 
nical processes  from  foreign  matter. 

The  knowledge  of  the  principles  of  metallurgr  in  the  science 
of  metallurgy.  But  as  the  phenomena  observed  in  metallur- 
gical proces«e«  relate  to  phyHicii  and  rhemistry,  and  &h  mechani- 
cal appliances  of  various  kinds  are  employed  in  these  processes, 
it  follows  that  chemistry,  physics,  and  mechanica  must  be  the 
foundation  of  the  science  of  metallurgy. 

The  historv  of  metallurgy  dates  from  remote  antiquity;  and, 
UE  the  Frencfi  author  Le  Play  correctly  observes,  "most  of  the 
fundamental  phenomena  of  metallurgy  were  discovered  and 
regularly  applied  to  the  wants  of  man  beforr  phyKiral  Hciencen 
properly  so  called  existed."  Metallurgy  may.  Indeed,  be  said 
to  have  given  birth  to  chemititry. 

As  the  word  "science,"  in  relation  to  a  manufacturing  art,  is 
often  used  by  penwins  who  seem  to  have  no  precise  idea  of  it, 
I  shall  first  adduce  a  ttimple  illii!itration  of  ttv  meaning.  There 
is  an  ore  of  copper,  composed  of  copper,  iron,  sulphur,  and 
nlica.  VVhen  sucn  an  ore  is  subjected  to  a  serie«  of  proce&ses 
Muisting  of  heating  it  with  the  access  of  air,  melting,  &c., 
Myper  is  separated  in  the  metallic  fitate.  The  Kum  uf  theKe 
pnwiowee  is  termed  the  anelting  of  copper.  Now,  in  this 
•fMr»tion  of  ainelting,  various  chemical  changes  take  place;  the 
ittlphur  combines  with  the  oxygen  of  the  air,  and  is  evolved  in 
ft  gftaeous  state;  the  iron  also  combines  with  the  oxygen  of  the 
■ir  to  produce  oxide  of  iron,  which  combines  with  the  silica  to 
farm  a  slag,  while  the  copper  is  separated  in  a  metallic  state. 
We  have  thus  several  facts,  which  are  proved  by  chemical  evi- 
dence. These  facts  may,  when  properly  arranged,  be  said  to 
constitute  the  scientific  knowledge  of  copper  t«melting;  and 
that  knowledge  implies  necettsarily  a  knowledge  of  the  chemical 
relations  of  copper,  iron,  Hulphur,  oxygen,  and  silica  to  each 
other.  There  are  hIm>  many  other  facts  connected  with  coppcr- 
■meltiog;  but  thoM  which  I  have  selected  are  sufficient  for  the 
prc*ient  purpose  of  illustration.  Now,  the  man  who  conducts 
the  prucetis  of  copper-xmelting  in  ignorance  of  the»e  fact**  has 
simply  an  empirical  knowledge,  in  contradistinction  to  a  scien- 
tific knowledge,  of  the  process. 

That  a  scientific  knowledge  uf  the  process  may  be  important 
to  the  man  who  directs  copper-smelting  works  would  hardly 
leem  to  require  an  argument.  It  miiy,  however,  be  objected, 
that  the  process  is  often  satisfactorily  conducted  by  men  whose 
knowle<!^e  is  purely  empirical.  Now  the  objection  would  have 
some  weight  if  it  were  admitted  cither  that  the  process  is  inca- 
pable of  further  improvement,  or  that  the  ores  upon  uhich  such 
men  are  accustumed  to  operate  were  nut  liable  to  vary  in  com- 
position. But  fluch  an  admission  would  be  a  purely  gratuitous 
asvomption;  and  the  orex  do  occasiontillv  contiun  unexpected 
Ingreaients,  which,  in  tlie  event  of  precii^ely  the  same  [irocess  of 
smelting  bein)<  purstued,  would  teoa  in  a  very  neojiibte  degree  to 
deteriorate  the  quality  of  the  copper  produced.  Hence,  igno- 
rance of  the  presence  of  Kuch  ingredients  on  the  part  uf  the 
•oielter  may  occasiun  pecuniary  low,  and,  in  ignorance  both  uf 
,  the  cnu5ies  which  thus  may  injure  the  copper  and  of  the  scien- 
^tific  knowledge  of  the  process  uf  smelting,  he  is  certainly  not  in 
t  the  most  favourable  condition  fur  devining  an  uppruprinte 
.^remedy.  It  is  true  that  by  a  seriesi  of  blind  trialii  a  huitable 
BiodiStHtion  of  the  process  might  be  stumbled  upon;  but  it 
is  equally  true  that  with  the  aid  of  special  t<cientitic  knowledge 
there  is  much  mure  probability  of  nrriN  ing  at  a  solution  uf  the 
difficulty  with  far  greater  econumy  of  tinie  and  niuney. 

In  tui>purt  of  the  general  propii!iiLion,  that  speL-ial  scientific 
Imowleage  i*  important  to  thoi^  who  direct  metallurgical  pro- 
omct,  I  shall  now  present  to  your  notice  several  cases,  mofl  of 
wbich  I  can  my»elf  subittuntiate. 


A  party  purchased  a  large  quantity  of  a  particular  ore,  at  the 
coat  of  many  thousand  ]>ounds.  Another  party  purchased  at  the 
same  time  a  much  lai^er  quantity  of  the  same  ore,  at  the  same 
price.  1*0  treat  this  ore  profitably,  special  scientific  knowledge 
was  essential.  The  fttrmer  party  ponsessed  that  knowledge,  and 
gained  thouaands  by  hiH  purchase;  but  the  latter  bod  it  not,  und 
lost  money. 

A  manufacturer  purchased  some  metallurgical  works,  and  for 
certain  miiicellaneous  articles  on  the  premises,  including  a  heap 
of  waste  product,  gave  only  a  very  inconifiderable  sum.  Out  of 
that  heap,  wliich  in  ignorance  had  been  thrown  aside  as  worth- 
less, he  realised  sufficient  to  pay  for  the  worka,  the  price  of 
wh:i:h  amounted  to  several  thousand  pounds. 

An  eminent  copper-smelter  informed  me  that  his  ancestor,  in 
purchoidng  some  old  copper-works,  obtained  in  value  more  cop- 
per from  the  furnace  oottoms  than  the  purchase-money.  In 
this  instance,  perhaps,  negligence  might  be  ascribed  to  the 
seller,  but  in  that  last  mentioned  the  errur  was  the  result  of 
sheer  ignorance. 

In  May  18-tl  a  patent  was  granted  to  William  Turner  Green 
and  James  Gregory,  of  West  Bromwich,  Staffordshire,  for 
'^certain  improvements  in  the  manufacture  of  irun  and  steel.* 
The  invention  mainly  consisted  in  soaking  the  pigs  of  irun  in 
cold  water  previously  to  their  introduction  into  the  puddling 
furnace. 

Again,  a  short  time  ago  a  patent  was  obtained  for  plating 
certain  nietiils  and  alloys  with  a  particular  metal,  and  a  manu- 
factory was  erected  at  a  considerable  outlay  to  carry  out  the 
invention.  It  was  alleged  that  the  importance  of  the  applica- 
tion conitisted  not  only  in  the  whitenexs  of  the  metal  employed, 
but  in  the  economy  of  the  process.  Now  the  metal  in  question 
wait  At  that  lime  at  least  thirty  times  denrer  than  tin,  and  was 
produced  only  in  small  quantity.  But  the  inventor  was  san- 
guine, and  considered  that  an  ore  containing  forty  per  cent,  of 
it  exttited  in  abundance,  whereas  the  fact  w,  that  only  a  few 
ounces  of  such  an  ore  have  ever  been  discovered,  of  which  spe- 
cimens are  rare  even  in  mincrulngical  cabinets;  and  the  ores 
which  contain  it  and  occur  abundantly  in  nature  do  not  yield 
more  than  two  or  three  per  cent,  of  it.  This  case,  it  is  true, 
may  be  regarded  rather  as  indicative  of  ignorance  of  mine- 
ralogy than  of  metjiUurgj-;  still  it  may  be  appropriately  intro- 
duced under  the  present  head,  as  an  argument  for  the  necessity 
of  the  diffusion  of  accurate  ocientific  knowledge  amongst  me- 
ta]lur|:ibtM.  The  inventor  speculated  on  the  probability  of  a 
demand  creating  an  adequate  supply  of  the  metal  at  a  com- 

fiarativety  small  cost;  but  special  scientific  knowledge  would  at 
east  have  prevented  the  precipitate  investment  of  capital  on 
such  a  speculation. 

These  facts  should  be  a  warning  to  the  numerous  class  of 
ioventurs  in  tliis  country,  whose  naturally  sanguine  tempera- 
ment is  liable  to  ditilurb  the  exercise  of  their  judgment.  The 
published  records  of  patented  inventions,  indeed,  furniKh  a 
striking  commentary  on  the  proposition  before  us.  The  diffu- 
sion of  the  scientific  knowledge  relating  to  metallurgy  woiili' 
often  prevent  the  reckless  expenditure  of  money  on  worthless 
piUonts. 

Very  striking  instances  in  support  of  the  same  proposition 
may  be  derived  from  the  imptirtant  branch  uf  metallurgy  termed 
'*a88Hying,"  or  the  art  of  determining  the  quantity  of  metal  con- 
tained in  its  ores,  alloys,  or  certain  other  compounds.  AV'ithoot 
a  correct  assay,  it  is  obvious  there  can  be  no  certain  knowledge 
itf  the  value  uf  an  ore;  and  without  that  knowledge,  the  pur- 
chai^e  of  an  ore  by  tlie  smelter  is  merely  a  speculation.  Now 
by  great  practice  upon  some  particular  class  of  ores,  the  merely 
practical  nssayer  may  arrive  at  accurate  results,  and  yet  be 
entirely  ignorant  of  the  science  of  his  art,  or,  in  other  words, 
of  the  chemical  properties  and  relations  of  the  elements  upon 
which  he  openiten.  But  if,  as  1  have  already  meutioned  in  the 
case  of  the  copper-smelter,  he  should  meet  with  an  ore  contain- 
ing foreign  and  unexpected  ingredients,  whicb  interfere  with 
the  accurucy  uf  the  method  he  had  been  accustomed  to  practise, 
he  would  not,  from  his  want  of  scientific  knowledge,  be  able  to 
surmount  the  didiciilty,  and  would,  consequently,  from  his 
necessarily  erroneous  result,  seriously  mislead  the  smelter  re- 
specting the  value  uf  an  ore.  Or  he  might  equally  mislead  the 
seller  who  relies  u|Hin  his  jmlgment,  either  by  underestimating 
the  quantity  of  the  particular  constituent  which  he  seeks  to 
ileternilne  by  his  a«<av,  or,  by  uverlooking  another  constituent, 
it  muy  be  of  great  value. 
Au  ore  of   cobalt  from  North  America  vat  assayed,  and 
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Alleged  to  contain  ttrenty  per  cent,  of  oxide  of  oubalt,  which  at 
the  Ume  was  vorth  about  30t.  a-pound.  The  assayer^  however, 
had  made  an  important  mistttke;  for  what  he  had  estimated  aM 
oxide  of  coHalt  cotiHiHtett  of  uside  uf  oubalt  and  oxide  of  man- 
ganese, in  the  proportion  of  two  parts  of  the  former  to  three 
of  the  latter,  the  oxide  of  manganese  being  in  this  inatancc  not 
only  utterly  valueleM,  but  ]>oBitiveIy  injunouif. 

An  experienced  copper-aMayer,  on  attsaying  a  paKicuIar  ore, 
obtained  what  he  believed  to  be  nickel-speis^ — that  ia^  a  com- 
pound of  nickel  anil  Hrttenic  Now  nickel  is  a  valuable  metal, 
beiiig  worth  at  the  presieiit  time  H«.  a-puund.  But  the  suppoeed 
wptin  contained  nut  a  trace  of  nickel,  and  wa«  proved  to  be 
only  a  compound  of  iron  and  arsenic,  a  comparatively  worthleea 
product.  On  the  ground  uf  thi»  aDsay^  I  believe  a  quantity  uf 
ore  had  been  dressed  for  the  market. 

7'lie  following  is  a  curious  and  remarkable  instance  of  the 
importance  of  accurate  chemical  knowledge  to  the  metallurgiiit. 
The  Upper  Hungarian  Mining  Company  smelted,  during  several 
years,  a  operies  of  copper-ore  termed  fahlerz,  in  ignorance  of 
tiw  fact  that  It  contained  mercury,  «-hich  was  ultimately  dis- 
covered by  the  accidental  observation  of  a  workman.  Means 
were  then  adopted  tu  collect  the  mercury,  of  which  the  present 
annual  produce  amounts  to  30,ODO/.  in  value. 

Not  long  ago  1  visited  a  tin-piste  manufactory.     In  the  first 

Cof  the  process  of  tinning  there  iii  couatantly  formed  a 
k  powder,  which  from  time  to  time  is  removed  from  the 
surface  of  the  melted  tin.  On  interrogating  the  manager,  who 
conducted  us  over  the  eatablitihment,  it  appeared  that  he  was 
ignorant  of  the  nature  of  that  powder,  which,  on  subsequent 
examination,  was  found  to  contain  i^ixtr-twu  per  cent,  of  tin 
in  a  finely  divided  state.  He  suapected  that  it  contained  silver; 
but  his  knowledge  was  liniited  to  the  fiiot  that,  whereas  it  van 
formerly  thrown  into  the  adjoining  river,  it  vran  aflerwardn  tiold 
for  a  few  pounds  a^ton,  but  now  realii^ed  ten  times  as  much. 

OccaaioiiaJly  a  large  sum  of  money  may  depend  upon  an 
aisayer  possessing  a  profound  knowledge  of  certsin  departments 
of  analytical  rhemititrj-.  Thua,  not  long  ago  there  wm»  a  dis- 
pute between  the  Bank  of  England  and  tho  Mint  respecting  the 
re-coinage  of  a  million  of  sovereignii.  On  melting  the  gold  at 
the  Mint  several  nounds  weight  of  n  metal  were  obtnined  which 
had  not  previously  been  detected  by  the  aasayer.  That  metal 
was  chiefly  iridium,  which  had  been  simply  mechanically  dif- 
fused through  the  gold,  and  which,  in  the  state  in  which  it  wus 
separated,  was  comparatively  valueless.  The  ijuestion  then 
arose  whether  the  Bank  or  the  Mint  shoold  be  responsible  for 
the  low;  and  it  was  some  time  before  a  satisfactory  cunclugion 
was  arrived  at.* 

It  would  be  impossible  tu  insist  too  strunglr  upon  the  im- 
portance of  assayers  generally  receiving  Kound  inHtruction  in 
the  ipecific  department  of  analytical  chemistry  which  relates 
to  UBaylng. 

Scienti^c,  apart  from  practical  knowledge  may  in  metallur- 
gical establishments  lena  to  most  erroneims  and  occasionally 
ruinous  results.  .Metallurgy  is  an  art,  and,  like  every  other  art, 
can  only  be  acquired  by  experience.  In  many  processes  success 
depends  upon  tho  discrimination  of  appeiirances  so  lilight  that 
the  eye,  in  order  to  detect  them,  requires  to  l>e  educated  by 
close  and  constantly  repeated  observation.  No  description, 
however  accurate  and  minute,  would  enable  a  man,  though  a 
shrewd  nbfwrver,  to  recognise  at  first  such  sppearancets  and 
consequently  to  conduct  processes  in  which  success  essentially 
depends  upon  their  detection. 

The  descriptive  expressions  occasionally  used  by  the  practical 
man  may  appear  to  be  vague,  and  he  may  not  be  able  to  define 
them  in  language  very  intelligible  tu  us;  yet  we  may  generally 
be  sure  that  they  express  correctly  the  result  of  his  observation, 
and  have  a  meaning  well  understood  by  himself.  For  instance, 
on  inspecting  a  blast-furnace  in  Statfordshtre,  1  perceived  that 
|*t«p-€inder"  (slag  from  the  puddling- furnace,  rich  in  iron)  was 
introduced  into  the  furnace  with  a  mixture  of  iron  ores,  not 
then  a  very  unusual  and  now  a  common  practice.  I  accosted 
the  foreman  of  the  works,  and  asked  him  his  opinion  cnncern- 
ing  the  effect  which  he  suppcised  the  use  of  "tap-cinder"  would 
produce  upon  the  iron.  His  reply  wrh,  that  "cinder  has  no 
nature  in  it."  Now  the  term  *'nature"  exprt'ssed  his  experience 
of  the  quality  of  the  iron  when  "cinder"  and  ore  were  smelted 
together:  ana^  as  1  knew  what  that  quality  was,  1  knew  exactly 
what  waa  meant  by  the  term  in  question. 

*  Thf  pnvetirc  vt  Ritnuic  pintcKi  of  tbc  alluy  af  otmluni  ukI  IrhUun  In  gM  ll 
Mmrtlmct  T«r7  maaitjii^  to JvwUcii  tad  iirawli-c«M  makers. 


The  knowledge  of  the  science  of  a  metallurgical  nroc«a 
would  of  itself  be  a  very  insufficient  qualification  for  the  man 
who  directs  the  manufactory.  Let  a  chemist,  for  example,  who 
may  perfefily  understand  the  Ihettry  of  copper-smelting,  but 
who  is  entirely  ignorant  of  the  practice  of  the  art,  attempt  ta 
take  the  management  of  copper-smelting  works,  and  he  would 
find  himself  embarrassed  at  the  outset:  ne  would  not  be  able  to 
form  a  correct  judgment  in  a  single  step  of  the  process.  With- 
out exfierience  he  could  not  decide  whether  the  requisite  degree 
of  heat  was  produced  in  any  of  the  furnaces,  or  whether  any 
of  the  various  operations  of  smelting  had  been  properly  effected. 
Again,  let  the  chemist  who  has  received  his  education  exdu- 
sirely  in  the  laboratory,  and  who,  consequeutly,  haH  only  been 
accustomed  to  deal  with  small  quantities,  be  simply  required 
to  dissolve  a  ton  of  copper  in  sulphuric  acid,  and  at  first  he 
would  not  be  a  little  perplexed;  he  would  find  how  different  the 
manipulation  of  the  lahonitor^'  is  from  that  uf  the  manufactory; 
he  would  have  to  consider  of  what  material  he  should  construct 
the  vessels  in  which  to  effect  the  solution, — of  what  form  and 
tixe  they  should  be, — and  in  what  manner  heat  could  be  beet 
applied;  only  the  chemist  who  is  himself  practically  acquainted 
with  tho  manufactory  will  well  understand  the  force  of  tbMe 
remarks,  I  have  frequently  conversed  with  chemists  who  hava 
supposed  that  their  chemical  education  alone  rendered  them 
at  once  fully  qualified  to  conduct  operations  on  the  larre  scale; 
and  who  have  expressed  themselves  desparaginfly  of  the  prac- 
tical man.  Let  such  men  attempt  to  conduct  the  manu&otory, 
and,  in  alt  probability,  it  would  soon  be  seen  that  the  price  of 
their  obtaining  the  requisite  practical  skill  would  )te  heavy  loss 
to  the  proprietors. 

We  are  thus  led  to  the  concluxiou,  that  while  scientific  kn<nr- 
ledge  alone  will  nut  qualifiy  a  man  to  take  the  manaeement  of 
metatlurffical  works,  so  neither  is  empirical  knowledge  the 
only  qualification  desimble  in  such  cases;  it  is  clearly  the 
combination  of  scientific  with  practical  knowledge  that  will 
render  tho  managers  of  such  works  in  tho  highest  degree 
competent  for  their  responsible  positions.  And,  accordingly, 
we  nud  that  our  manufacturers  have  begun  to  appreciate  th« 
importance  of  this  combination  of  knowledge  in  their  managera. 
I  could  mention  fcvrral  establishments  in  which  tho  aid  of 
n^tence  has  been  souaht  with  no  inconsiderable  advantage,  i 
know  that  men  who  have  received  a  metiilhirgica)  education  oa 
the  continent  are  now  employed  in  metallurgical  cstablishmenta 
in  this  country;  and  I  know  many  instances  of  English  student* 
seeking  that  instruction  in  mining  and  metallurgy  abroad 
which  had  not  been  provided  fur  them  at  home.  It  is  from  the 
combination  nf  seieniifio  with  practical  knowledge,  especially 
in  metallurgical  establishments,  that  we  may  reasonably  expect 
improvements  in  metallurgy.  The  scientific  man,  without  prac- 
tical knowledge,  is  likely  to  project  schemes  which,  however 
plausible  they  may  appear  in  theory,  could  not  be  profitably 
carried  oat  in  practice.  Without  experience  of  the  working  of 
processes  on  tho  large  scale  it  would  be  impossible  to  form  even 
an  approximate  notion  of  the  cost  of  production;  and  the 
ignorance  of  financial  considerations  which  the  scientific  mao 
has  not  unfre^iuently  di>4playcd  has,  i  doubt  not,  in  many  uaee 
caused  the  practical  man  to  undervalue,  or  even  deny  the 
advantage  of  the  applications  of  science  to  manufacturing  art. 
On  the  other  hand,  the  priictical  man  has  often  elicited  the 
contempt  of  the  scientific  man,  by  propounding  unphilosophical 
and  s(mietimes  absurd  explanatiouH  »»f  the  processen  which  he 
conducts;  and  it  mast  not  be  forgotten  that  the  practical  man, 
in  spite  of  his  purely  practical  preteiisiuns,  will  generally,  and, 
according  to  my  experience,  always  bo  found  ready  with  an 
explanation  of  any  phenomena  he  may  observe:  indeed,  the 
practical  man,  paradoxical  as  it  may  seem,  abounds  in  tbeoriet, 
often  in  the  highest  degree  wild  and  visionary.  From  these 
considerations,  the  importance  of  the  combination  of  scientific 
with  practical  knowledge  will  more  clearly  appear. 

Although  the  arguments  which  I  have  already  advanced  may 
be  regarded  in  some  measure  as  a  reply  to  the  objection  which, 
in  a  former  part  of  thin  discuurtie,  1  anticipated  might  be  urged 
against  the  utility  of  providing  public  instruction  in  metallurgy 
in  this  country,  yet,  from  its  prtm'i  facie  plausibility,  it  require* 
a  more  specific  examination.  The  ohjiection,  it  will  be  rcnwm- 
bered,  is,  that  ivt  in  Cirent  Britain  the  practice  of  metallurgy 
has  attained  an  unparalleled  degree  of  development,  and  as 
thin  development  has  Wi-n  effected  in  the  absence  of  public 
instruction  in  metallurgy,  such  instruction  must  now  be  un- 
necessary. 
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Bjr  development  1  mean  rnafj^iitude  of  prvdaclion;  but  mse- 

nitude  of  production  is  no  certain  proof  of  fx>rre8poii[|in)£Ty 

great  skill.    Lei  ua  consider  first  the  special  natural  coaditioiu 

nnder  which  t}ie  development  in  (|iip«ition  has  occurred.     The 

[largest  and  nioiit  important  item  of  the  metallurgical  produce 

-  Great  BritKin  is  iron;  and  it  is  precisely  that  item  which, 

I  oonparing  the  amount  of  the  metallurgical  proiliire  of  Great 

ritsin  with  that  of  other  countries,  makes  the  balance  so  great 

fin  fovour  of  the  former.     Now,  the  oreti  of  iron  exi^t  in  extra- 

I  erdinarr  abundance  throughout  various  dintricld  of  this  country; 

liSadf  wbat  la  very    important   in   the  consideration ,  the  fuel 

IseoMMuy  to  the  oraelting  of  iron  exists  also  in  equal  abun- 

I  dance,  and^  for  the  most  part,  in  close  proximity  to  the  ores  of 

[xroa.     We  have  tbuN  two  conditionti  specially  favourable  to  the 

I  production  of   cheap  iron — abundant  ore   and  fuel  occurring 

[together;  and  to  these  may  be  added  the  third  condition  of 

rdMUMMai  of  population,  and,  aa  a  consequence,  cheap  labour. 

rla  ao  <ither  country,  except  perhaps  Belgium,  do  we  find  an 

I  •qaally  favourable  oombituition  of  uircuaititances  for  the  pro- 

,  ductton  of  cheap  iron,  not  even  in   North  America,  where  rich 

[coal-fields  extend  over  a  vaAt  area,  and  the  orci<  of  iron  exist  in 

;  profusion;  for,  generally,  as  the  tw»  do  not  occur  together, 

I  'expense    of   carriage    mti«t   necew^rily    be   considerable. 

'  ov«r,  aa  the  country  is  as  yet  but  comparatively  thinly 

'  ed,   the  expense    of  labour  is  greater  than   in   Great 

In  retyped,  then,  to  the  capability  of  the  production 

I  iron,  our  own  country  is  at  present  unrivnUed. 

he  mere  smelting  of  iron,  as  compared  with  some  other 

]  setaUuipcal  operations,  is  a  simple  procefis.     After  the  intro- 

l^uction   of  the  proper  admixture  or  itres,  limestone,  and   fuel 

[into  the  Dast-fumace,  the  only  satisfactory  indication  of  the 

rkin^  condition  of  the  furnace  is  presented  by  the  character 

laf  the  alag  aa  it  flows  out  at  the  bottom.    The  quality  of  the 

r  fatal  produced  from  the  same  furnaci?,  comparatively  under  the 

ae  conditions,  varies  from  time  to  time,  even  in  two  succes- 

tappings;    and  even  in  the   same  tapping  there  may  be 

ml  distinct  varietiea  of  metal.     Hence,  aa  in  the  process  of 

a-smelting  there  is  but  comparatively  little  opportunity  for 

observation  nnd  interference  on  the  part  of  the  manager,  and  as 

under  apparent  identity   of   condition   the   product   may   vary 

aensibly  in  quality,  the  operation  itself  cannot,  in  respect  to  the 

Opportunity  for  tBe  exercise  of  skill,  compare  with  many  other 

metallurgical  processes. 

But  it  must  not  he  assumed  that  because  this  branch  of 
industry  has  been  generally  carried  on  in  thi»  country  by  men 
who  have  not  a  scientific  kriowlt^dgo  of  the  proceKs,  it  would  not 
with  the  aid  of  Hucb  kmiwlcdge  have  advanced  to  a  much  higher 
drngree  uf  perfection,  whether  as  relates  to  economy  of  produc- 
tion or  excellence  of  quality.     Nor  mu»t  it  be  atMumed  that 
Iwcaase  the  production  of  iron  (and  in  speaking  of  iron  at  the 
present  lime  I  mean  pig-iron)  appears  to  be  a  simple  process, 
and  because  the  men  who  conduct  that  procet^s  have  frequently 
BO  Bciamific  knowledge  of  it,  science  ban  done  nothing  toward^ 
tho  dtfvdopment  of  the  smelting  of  iron  in  this  country.     Al- 
tlMHyh  we  may   not    he  able  accurately  to  trace  the  history  of 
inprovement  in  many  instances,  yet  we  may  be  asaured  that 
the  improvements  which  hare  from  time  to  time  been  effected 
[  in  the  smelting  of  iron  have  not  been  altogether  the  result  of 
[  Accident  or  blind  trial.     The  uhi»ervation   which   I  have  just 
dc  respecting  the  production  of  pig-iron  will  also  apply  to 
be  manufacture  of  bar  or  wrought  iron,  with  the  exception 
[that  in  the  latter  case  there  in  apparently  much  greater  scope  fur 
I  the  exercise  of  skill  on  the  part  of  the  workman  and  manager, 
Thorc  are  nianv  problems  uf  the  highest  interest  in  relation 
9  tko manufacture  of  iron  and  other  nielnls,  at  the  solution  of 
rhieb  ve  shall,  most  probuhly,  only  arrive  by  the  aid  of  science. 
;  I    have   already  alluded   to    the   production   of   a    slag  termed 
j  *^ta{»-cinder'  in   the   conversion   of    pig   or  cast   into   bar  or 
I  VTOUght  iron.     Of  this  slag  thousands  of  tons  have,  until  quite 
MrcMntly,  been   thrown    away   every  year,  notwitlistanding  it 
icontaios  a  larger  quantity  of  inm  than  exists  in  the  common 
r argillaceous  or  most  ahuudaut  ores  of  iron;    and  when  it  is 
introduced  into  the  hiast-furnace  with  the  ores  uf  iron  it  tends 
in  a  special  manner  to  deteriorate  the  quality  of  the  inm  pro- 
duced.    By  the  aid  of  analytical  chemistry   we  are,  I   belieie, 
enabled  to  determine  why  the  use  of    this  slag   injures  the 
1  Auality  of  the  iron;  and  thus,  having  a  correct  knowledge  uf 
Ithacaose,  we  are  in  u  better  condition  for  devising  mcan^  to 
counteract  the  defect  than  wc  should  be  if  that  cause  were 
uaknown  to  u^ 


We  import  annually  a  larfre  quantity  of  foreign  iron,  espe- 
cially for  the  manufacture  of  steel.  In  18J0  the  importation 
amounted  to  31,066  tons,  the  value  of  which  may  at  least  be 
estimated  at  £00,000/.  Yet,  I  presume,  if  a  method  should 
be  discovered  by  which  British  iron  could  be  satisfactorily  sub- 
stituted for  that  amount  of  foreign  iron,  such  a  discovery  would 
be  regarded  us  advantageous  to  this  country.  Many  attempta 
have  heen  made  to  effect  this  substitution,  but  hitherto  with 
only  partial,  though,  J  may  add,  increasing  success.  Particular 
varieties  of  iron  are  required  for  the  production  of  particular 
qualities  of  steel;  and  we  are  still,  in  great  measure,  ignorant 
of  the  precise  chemical  differences  between  these  varieties  of 
iron.  But  without  a  knowledge  of  these  differences,  the  deter* 
niination  of  which  will  require  the  highest  analytical  skill  of 
the  chemist,  we  can  only  make  blind  attempts  to  solve  the 
problem  in  question. 

Id  the  smelting  of  copper  there  are  manv  points  of  consider' 
able  practical  importance  which  are  still  very  obscure,  and 
which  will  certainly  never  be  elucidated  without  the  ^d  of 
science.  Notwithstanding  that  copper-smelting  has  been  con- 
ducted in  this  c«iuntry,  during  a  long  period,  on  a  scale  of 
unexampled  magnitude,  there  is  one  point  in  the  last  part  of 
the  process — the  operation  of  "poleing" — which  is  even  not 
yet  clearly  underHttHKl:  I  allude  to  the  effect  of  ^'over-poleing." 
Ke«earches  have,  it  is  true,  been  made  on  this  subject,  but  still, 
as  it  appears  to  me,  without  a  decisive  result.  Again,  the 
quality  of  the  copper  produced,  not  only  in  different  smelting 
establishments,  but  in  the  same  establishment,  at  different 
times,  has  been  found  very  sensibly  to  vary  In  certain  respects, 
especially  of  late,  in  spite  of  the  efforts  of  the  smelter  to  pro- 
duue  a  metal  of  uniform  quality.  1  know,  indeed,  that  in  some 
ioKtanceii  even  smelters  of  great  experience  have  taken  special 
precautions  to  attain  this  end,  but  still  not  with  constant  suc- 
cess. Now  it  is  clear,  1  think,  that  iu  such  casea  chemistry 
alone  will  enable  us  to  determine  the  causes  of  this  variation 
in  quality,  and  without  a  knowledge  of  these  causes  the  smelter 
can  merely  grope  in  the  dark  after  means  to  obviate  the  defect. 
Already.  I  know  that  in  some  instances  chemistry  has  rendered 
essential  service  of  this  kind.  The  variations  in  quality  to 
which  1  have  alluded  are  frequently  not  in  the  slightest  degree 
indicated  by  the  appearances  of  the  metal,  and  only  become 
manifest  in  the  different  processes  of  manufacture  to  which 
copper  is  subjected;  as,  for  example,  in  rolling,  hammering,  and 
stamping,  in  dipping,  and  in  the  peculiar  and  sometimes  very 
striking  defects  which  it  occasions  In  alloys.  In  illustration  of 
the  variations  in  the  quality  of  copper,  I  may  mention  the  fact 
of  the  very  different  degree  of  corrosion  by  sea-water,  observed 
etipecially  during  the  last  few  years  in  the  copper  sheathing  of 
the  vessels  of  the  navy. 

The  smelting  of  lead  would  also  appear  to  present  a  promising 
field  for  the  exercise  of  special  scientific  knowledge.  In  this 
country  two  methods  of  smelting  are  practi^ftd,  and  in  both  the 
loss  of  lead  from  volatilisation  is  very  considerable,  amounting 
to  ten  per  cent,  or  more.  Accordingly,  flues  of  great  length, 
sometimes  exceeding  a  mile,  are  constructed  in  order  to  effect 
as  completely  as  jHisttible  the  condensation  of  the  lead  smoke  or 
fume.  Other  contrivances  with  the  game  view  have  been 
adopted;  the  smoke  has  been  caused  to  pass  through  water  by 
means  of  powerful  exhausting-pumps,  or  water  has  heen  pro- 
jected in  a  finely  divided  slate,  like  rain,  into  chambers  through 
which  the  smoke  has  been  made  to  circulate;  ami  other  methods 
hax'e  also  been  tried  with  greater  or  less  success,  but  all  at- 
tended with  no  inconsiderable  outlay.  Attention  should  rather 
be  directed  to  the  improvement  of  the  smelting  process  itself, 
by  effecting,  if  practicable,  the  separaticii  of  the  lead  at  a  tem- 
perature Rufficiently  low  to  prevent  volatilisation.  But  such  an 
improvement,  admitting  its  practicability,  h  far  more  likely  to 
be  made  by  the  smelter,  who,  with  a  practical  knowledge  of  the 

firocess,  combines  the  specitd  scientific  knowledge  relating  to 
ejid-smeltiug,  than  by  toe  man  who  possesses  only  the  former. 
In  tin-smelting,  also,  we  meet  with  some  interesting  and  im- 
portant problems,  which  would  seem  to  require  the  aid  of 
chemistry  for  their  solution.  For  example,  in  the  manufacture 
of  the  best  tin-plates,  the  tin  required  is  of  the  best  quality, 
and  has,  therefore,  the  highest  price.  Tin  of  inferior  quality, 
and  of  less  value  by  some  pounds  per  ton,  is  unfit  for  that 
purpose.  Chemistry  will  nlone  cxphuu  why  one  kind  of  tin  is 
suitable  nnd  another  nut;  and  when  the  causes  of  the  difference 
)>etween  one  quality  of  tin  and  another  are  known,  it  is  not 
improbable  that  a  method  may  be  devised  fur  converting  tin  of 
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inferior  into  tin  of  luporior  qunlityf  the  difFerence  of  price 
between  these  qunlities  allowinf^  a  considerable  marpOt  as 
BianufBctoren  term  it,  for  the  expense  of  a  process  by  which 
that  conversion  mijrht  be  effected. 

I  might  h\*o,  with  equal  propriety,  allude  tu  the  manufacture 
of  zinc,  which,  it  in  to  be  hoped,  is  not  incapable  of  further 
improvement.  There  ie  nt  present  a  greater  tiiirerenre  between 
the  ralue  of  the  ores  of  zinc  and  the  ainc  itself  than  in  the  case 
of  any  other  metal. 

Another  very  promi«tnp;  field  for  the  exercise  of  science  in 
relation  to  raetallurc^'  i^  presented  hy  the  various  metals  which 
have  not  yet  received  any  extensive  practical  application.  Tung- 
sten, for  example,  is  in  this  category,-  it  exiittH  in  nature  in  con- 
tidemble  abundance,  and  is  frequently  found  associated  with  tin 
ore,  from  which  it  is  separated  as  completely  as  practicable,  and 
thrown  aside  an  worthleiut.  1 1  is  true  that  attemptH  Imve  recently 
been  made  to  employ  certniii  compounds  of  the  metal  in  dyeing, 
as  bad  previously  been  done  thirty  years  ago;  but  these  attempts 
have  not,  I  believe,  as  yet  been  attended  with  any  great  success, 
or  a  demand  for  tungsten  would  have  been  created  in  conse- 
quence, which  IS  not  the  case.  Failures,  however,  should  only 
have  the  effect  of  stimulating  to  further  efforts  in  respect  to  the 
application  of  this  metal,  which,  I  ronfideiitly  predict,  will  not 
much  longer  continue  a  comparatively  worthless  substance. 
Very  subetantial  pecuniary  emolument  will,  certainly,  be  the 
reward  of  the  man  who  shall  discover  the  mode  of  rendering 
tungsten  extensively  subeervient  to  the  arts.  It  is  only  a  few 
years  Mgo  that,  in  respect  to  eommerciat  value,  nickel  occupied 
much  the  tame  position  as  tungsten  at  the  present  time;  but 
now  it  is  worth  Ha.  a-pound,  or  about  ten  times  more  than  cop- 
per. It  is  the  whitening  constituent  of  the  alloy  known  as 
German  silver.  The^ilver-pUters  who  practice  the  old  method 
of  plating  by  soldering,  as  well  as  those  who  deposit  the  silver 
by  the  agency  of  vollntc  electricity,  employ  this  alloy  exten^ 
sively,  the  advantage  being  that  when  the  silver  ih  worn  from  any 
part  of  an  article,  the  alloy  beneath  sufficiently  approximates 
to  silver  in  whiteness  as  to  deceive  the  eye  respecting  the  wear. 
Some  vcarA  agf>,  a  compound  uf  nickel,  termeu  pottery  nickel, 
was  obtained  in  the  manufacture  of  compuunuK  uf  mbatt  for 
the  use  of  the  putters,  which  was  sold  as  low  us  three-halfpence 
a-pound,  whereas  now  it  would  fetch  Sa.  tid. 

Titanium  i«  another  metal  which,  like  tungsten,  evidently 
exists  in  large  quantity  in  nature,  but  which  has  hitherto  only 
been  applied  to  a  ver^  trifling  extent  in  the  artft,  especially  as  a 
colouring  ingredient  in  the  manufacture  of  artificial  teeth.  I 
coufese  I  uni  no  believer  in  useless  metals,  and,  therefore,  with 
equal  confidence  repeat  the  prediction  which  I  uttered  in 
reepect  to  the  application  of  tungsten.  Then,  again,  !  may 
mention  molybdenum,  the  only  practical  applic«tion  of  which 
is  in  analytical  chemistry;  and  cerium  himI  vanaitinn),  which,  if 
required,  there  is  reason  to  believe  might  be  obtained  in  some 
quantity.  We  must  not  disregard  a  metal  on  iiccmint  of  its 
rarity;  for  some  of  the  rarest  metals  have  of  late  been  applied 
with  great  advantage.  I  may  mention,  for  instance,  the  native 
alloy  of  osmium  and  iridium,  which  only  n  very  short  time  ago 
was  confined  to  the  laboratory  of  the  (scientific  chemist.  The 
alloy  occurs  in  small  grains,  so  inteneely  hard  that  the  hardest 
file  will  Dot  moke  an  impression  upon  them.  The  tips  of  the 
so-called  gold  pens  are  made  of  these  grains;  hut  for  this  pur- 
pose only  the  larger  graina  can  he  emphiyed.  The  demand  for 
these  grains  in  the  pcn-mnnufncture  is  now  considerable,  and 
the  price  ranges  between  hIx  and  eight  pounds  an  ounce.  Iridium 
has  also  been  applied  as  a  black  pigment  in  painting  on  porce- 
lain. In  intensity  of  blackness  it  is  said  tu  exceed  all  nther 
black  porcelain  colours,  which  b^  the  side  of  the  iridtum-block 
appear  more  or  less  grey.  It  is  only  within  the  last  few  years 
that  aranium  has  been  employed  to  produce  the  delicate  canary 
yellow  colour  in  glass  with  which  we  are  all  familiar;  but  the 
demand  for  that  metal  is  at  present  so  considerable  that  there 
is  a  difficulty  in  supplying  it.  Another  similar  imttance  of  suc- 
cessful recent  application  Is  afforded  by  cadmium,  which  occurs 
In  small  proportion  in  certain  ores  of  sine.  This  metal  in  com- 
bination with  sulphur  constitutes  the  finest  and  rnont  durable 
opaque  yellow  colour  with  which  the  artUt  is  acquainted.  The 
metal  itEclf  has  also  Wen  ufied  in  conjunction  with  mercur}*  and 
tin  for  filling  teeth;  but  certain  disadvantages  arising  from  its 
ttiie  liave  caused  it  to  be  abandoned  for  that  purpuiie.  I  have 
expresdy  been  Bomewhat  minute  in  detailing  the  preceding 
instances  uf  the  succewful  application  of  metals  not  u>ng  since 
regarded  us  valueless  to  the  arts,  in  order  to  excite  and  Vtimu- 


late  efforts  to  promote  the  application  of  the  other        _^^ 
which   I  have  mentioned  as  still  without  useful  application^ 
and  moreover,  to  encourage  the  hope  of  success  by  showing 
how  extensive  a  Aeld  fur  application  is  presented  in  the  various 
arts. 

It  will  doubtless  be  remarked,  that   I   have  considered  the 
subject  of  instruction  in  metallurgy  almost  exclusively  in  rela- 
tion to  practise,  or  in  other  wurds,  to  speak  plainly,  in  a  pounds- 
shillingB-and-pence  point  uf  view.     I  have  done  so  for  !>p«cial 
reasooa.     This  Institution  professes  to  be  a  School  of  .Mineri, 
the  chief  object  of  which  should  be  to  render  science  subser- 
\'ient  to  manufacturing  art;  or.  what  is  equivalent,  disguise  iC 
by  words  as  we  may,  to  make  science  remunerative.     Our  prao  j 
ticAl  metallurgists  may  be  men  of  large  hearts  and  philan-  ' 
thropic  views  renpecting  the  application  uf  science  tothe  oenofit 
of  man;  but  if  we  wish  to  urge  upon  them  the  importance  of  , 
combining  scientific  with  practical  knowledge,  we  must  demon- 
strate that  that  cnmbination  will  be  of  pecuniary  advantage  to 
themselves.     What  care  they,  if  deficient  of  a  taste  for  science, 
about  any  novel  and  ingenious  application,  if  it  cannot  be  mad* 
productive  of   pecuniary  emolument  to  themselves?      Hliat  j 
inducement  can  they  have  for  investing  capital  to  carry  into 
practice  an  invention,  however  beautiful  and  attractive  in  m  i 
scientific  point  of  view,  apart  from  the  consideration  of  gain? 
If  we  address  men  of  business  on  the  applications  of  science, 
we  must  take  the  business  view  of  the  matter;  and,  as  from  the 
very  nature  of  my  subject,  I  must  be  supposed  to  be  speaking 
to  men  who  either  are  or  may  become  interested  in  metallnr* 
gical  establishments,  I  have  felt  it  incumbent  upon  me  to  apeak 
as  1  havu  dune. 

But  let  it  not  be  imagined  that  the  studr  of  metallurgr  has 
no  attractions  for  the  man  of  science;  so  far  from  that  being^ 
true,  it  is  a  study  abounding  in  problems  of  great  soientillo 
interest,  and  affording  ample  scope  for  the  exercise  of  the 
highest  powers  of  rescarcli;  and  while  the  lover  of  abstract 
saence  will  discover  in  it  much  to  reword  his  attention,  to  the 
man  who  delights  in  the  application  of  science  to  the  useful 
purposes  of  life  it  presents  peculiar  charms.  To  the  antiquarian 
also  it  will  often  be  found  to  reader  good  service;  for,  aa  the 
working  of  nietuls  dates  from  the  earliest  period  of  man's  Ms> 
tory,  the  remains  of  ancient  furnaces  and  the  priHlucts  of  ancient 
metallurgical  skill  nut  unfre<iueDtly  become  the  subjects  of 
archmological  inqiiirv.  It  is  interesting,  moreover,  to  trace 
the  history  of  nietallurgic  art,  and  to  nute  how  the  rude  and 
laborious  processes  of  former  times  have  gradually  acquired  the 
marvellous  devetopmt^iit  which  we  observe  in  Europe  at  the 
present  day.  In  order  to  form  a  vivid  conception  oi  this  pro^ 
gress,  we  have  only  to  witness  the  Hindoos  toiling  laboriously 
at  tlieir  bellows  made  of  akin,  to  extract  a  few  pounds  of  Iron 
from  their  little  furnace,  scarcely  larger  than  a  chtmney-pot, 
ajid  then  to  direct  our  attention  to  the  gignntic  blast-furnace 
of  modern  times,  urged  by  a  blast-engine,  requiring  for  its 
movement  the  equivalent  in  steam-power  of  a  hundred  horses, 
and  yielding  upwards  of  two  hundred  tuns  of  iron  a-week. 

I  should  vr'iih  to  guard  myself  from  the  imputation  of  under* 
valuing  knowledge,  whether  literary  or  scientific,  which  appears 
to  have  no  direct  practical  bearing.  It  would  be  furthest  from 
my  iutention  to  utter  a  word  in  disparagement  either  of  polite 
literature  or  abstract  science.  In  this  utilitarian  age  there  is  a 
danger  of  forgetting  that  the  hurnan  mind  is  destined  for  a 
higher  purpiitte  than  that  of  being  wholly  absorbed  in  the  mate- 
rial realities  of  life.  There  is  no  incompatibilty  between  the 
pursuits  which  elevate,  retiae,  and  delight  our  taste,  and  those 
which  we  are  called  upon  to  follow,  as  well  for  our  peraunal 
advantage  as  fur  the  benefit  of  our  race.  In  contemplating  the 
marvellous  triumphs  of  human  ingenuity  at  the  present  epoch 
of  unexampled  progress,  we  should  be  careful  nut  to  depreciate 
unjustly  the  character  of  the  education  which  we  received  in 
youth;  and  we  should  bear  in  mind  that,  although  that  educa- 
tion may  not  have  made  us  acquainted  with  natural  objects  and 
phenomena  tu  the  extent  we  might  desire,  it  has  yet  been  the 
means  of  subjecting  the  various  faculties  of  uur  minds  to  a  must 
salutary  and  invigorating  discipline. 


Stcphenwn, — The  managers  of  the  subscription  for  the  8te* 
pheoson  statue  have  determined  on  London  tor  a  site;  but  his 
admirers  in  Newcastle  claiming  a  closer  share  ia  his  glory,  wish 
to  have  in  their  own  town  some  special  comraemoratiun  of  their 
countryman,  and  are  now  raising  subscriptions  for  that  purpose. 
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ON    THE    PRE8ENT  STATE   OF   METEOROLOOICAL 
SCIENCE    IN   ENGLAND. 

By  JoDK  Dbkw,  Ph.  I>^  F.R.A.S.,  Member  of  the  Council 
of  the  BritiKh  Metoorulugical  Society. 

Sbtcbal  CBUses  have  of  late  yean  combined  to  direct  atten- 
tion, in  tb)«  country,  to  the  difference  of  clitnatc,  the  amount  of 
nin,  and  other  atmuspberic  phenomena  on  which  information 
cao  be  8ii|ip!ie4l  only  hy  the  unaMuming  labours  of  urBCtical 
inet«ornlogistB.  The  presence  of  cholera  in  England  during 
the  year  1849,  led  many  ttcienttfic  men^  esncciiiUy  the  members 
of  the  medical  profession,  to  inquire  wnether,  during  thst 
unhealthy  season,  any  lieletcrious  I'naiigea  were  traceahio  in  tbe 
cooditiou  of  the  atmosphere.  Tlie  removal  of  protective  laws 
from  the  produce  of  native  agriculture  has  compelled  the 
farmer  to  call  in  the  aid  of  science  to  increase  the  quantity 
and  improve  the  (juality  of  his  cropa,  the  confined  limits  of  our 
small  island  oppuKing  bis  extending  hia  operationei;  hence  he 
tiM  aaxiouaJy  itought  information  as  to  the  mean  temperature  of 
hla  locality,  in  order  thnt  he  might  commit  to  the  soil  those 
productiuna  only  to  which  the  climate  may  he  considered  favour- 
»blo.  It  ho»  followed  that  the  science  of  meteorology,  before 
confined  to  tbe  students  of  natural  philosophy,  liiw  been  favour- 
ably viewed  by  the  Hgricultunil  rlaHs  of  the  community,  and 
tbe  pages  of  their  journals  are  open  to  communications  ou  that 
Mibject. 

It  has  not  been  shown,  ba  far  as  I  am  aware,  that  any  connec- 
tion ekisted  between  the  development  of  disease   during  the 
prevalence  of  cholera,   and   the   state  of  the   atmosphere   as 
regmrda  temperature,  humidity,  or  pressure.     At  the  close  of 
1S4A,  I  reduced  my  meteorological  observations  for  the  three 
moDtba  of  its  duration  in  the  town  of  Soutliampton,  and  pro- 
r  jected  in  carves  the  mean  daily  height  of  the  barometer,  the 
mean  daily  temperature,  the  degree  of  humidity  of  the  atmo- 
aphere,  and  the  daily  attacks  of  and  deaths  from  cholera.      I 
was  under  the  impression  that  a  resemblance  between  thette 
,  curves  might  be  founii,  indicative  of  a  connection  between  some 
I  ^  of  these  atmoI^pheric  phenomena  and  tbe  ravages  of  the  di^ea»e. 
"No  peiemblante,  however,  could  be  traced;  the  smaU  number  of 
deaths,  aoiounting  only  to  ^9,  might  not  have  been  sufficient  to 
enable  U)*  to  deduf^n  either  a  direct  or  ati  adverse  conclusion. 

Though  we  may  have  failed  hitherto  in  trHcing  a  connection 
between  any  peniliarity  in  tbe  air  and  the  visitation  of  the 
cholera,  the  investigatiun  of  tbe  local  causes,  which  increased 
the  number  of  its  victims,  ha*  led  to  the  moEit  imporUuit  results. 
The  sanitary  meiutures  adopted  bv  the  local  authorities,  must 
benefitiaily,  in  the  large  towns  of  Lngland — the  inquiries  which 
have  been  ini>titutcd  into  the  condition  of  the  poorer  claKs««  of 
the  community,  and  the  neces><ity  of  improving  it,  by  an  ahund- 
aot  and  unintermittent  mipply  of  pure  water,  have  led  to  an. 
investigation  of  the  souices  of  such  supply;  and  thifi,  again, 
to  the  determination  of  the  amount  of  rain  received  by  a  given 
area:  hence  the  labours  of  those  who  have  been  engaged  in 
this  research  have,  at  length,  become  more  generally  apjire- 
claud. 

At  the  commencement  of  the  year  18.10,  a  smaU  number  of 
practical  meteurologiftt^  whono  attention  to  tbe  science  was  not 
of  sudden  growth,  were  induced  to  lake  intu  conHideratinn  the 
poaaibility  of  enlarging  their  sphere  of  uperatiun — of  collecting 
facts  and  obfiervatiuos  io  such  number  as  to  form  the  ground- 
work for  geueruli'iation. 

Tbe  noble  mansion  of  HartwoU  is  not  devoid  of  interest 
from  its  historical  aasoctations.  Here,  in  seclueion,  lived  tbe 
exiled  Luui:?  Will.;  here  visited,  occasionally,  the  Count 
d'Artois,  afterwards  Charles  X.:  the  "Jardin  a  la  Hartwell"  at 
VeraaUles,  beats  tetstimony  to  the  agrecahlo  recollections  of  this 
temporary  retreat  which  accuuipanied  the  recluse  when  the 
sequence  of  events  hnd  placed  a  crown  on  his  head.  In  the 
spacious  and  elegHut  libntrv,  Louis  XVI H.  attached  his  signa- 
ture to  the  diicument  which  restored  him  to  the  throne  of  his 
ADcestors.  With  objects  far  other  than  political,  u  few  lovers 
of  science  had  afHembled  in  tliis  room  at  the  invitation  of  tbo 
present  proprietor.  Dr.  Lee,  on  the  ith  of  April,  18d0,  for  the 
purpose  of  taking  into  coiisi  Herat  ion  the  present  utate  of 
aeleorologicul  M-rience,  and  of  adopting  such  measures  as  might 
conduce  to  its  iidvancement.  Their  deliberations  resulted  in 
the  formation  of  a  society,  to  be  called  "Tlie  British  Meteoro- 
logical Societyt"  of  which  Dr.  Lee  was  appointed  treasurer, 
ud  Janes  Gbisher,  Esq.,  F.iCS.,  F.K.A.S.  (of  the  lloyal  Ob- 


servatory, Greenwich),  secretary;  and  a  council  was  appointed 
which,  on  the  7th  of  May,  elected  8.  C.  U'hitbread,  Esq., 
F.R.A,S.,  president  of  the  H>ciety,  and  the  f<dIowing  gentlemen 
Tice-presidents: — Lord  Robert  Orosvenor,  M.l*.,  Hastings  Rus- 
sell, Esn..  M.P^  Gen.  Sir  Thomas  Brisbane,  K.t  .B.,  F.R-S^and 
Luke  Howard,  Knq.,  F.R.S.  At  this  present  time  the  society 
numbers  150  members,  all  of  them  men  of  a  certain  scientific 
standing. 

I  feel  confident  that  this  movement  has  given  ao  impulse  to 
the  study  of  atmo^heric  phenomena;  and,  as  a  member  of  tbe 
council,  and  one  of  those  summoned  to  the  original  conferonce, 
it  has  8ince  been  my  endeavour  to  draw  nublic  alteniiim  to  that 
science  uhich  calls  upon  all  who  imbilie  the  vital  air  —  the 
**lumen  spir.ibiie  coeli  — tn  co-operate  in  ascertaining  the  laws 
which  regulate  itK  powers,  as  the  medium  of  conveying  the 
deadly  pestilence,  or  the  health-in^tpiring  antidute. 

For  the  purpose  of  making  known  the  effortt^  of  this  society 
in  furtherance  of  its  detii^n,  and  of  affording  a  record  of  the 
state  of  meteorological  science  in  England  at  the  commence- 
ment of  the  year  l)*5'i,  which  may  hereafter  be  of  some  histori- 
cal %-atue,  I  have  entered  upon  my  present  undertaking.  Id  it 
I  xhalt  include  a  description  of  the  mode  of  instrumental  self- 
registration  now  in  operation  at  the  lloyal  Observatory.  Green- 
wich, under  the  auspices  of  the  Astronomer  lloyal;  and  of 
certain  valuable  observations  and  experiments  in  progress  at 
tbe  Kew  Obt4ervatory,  under  the  Buperintendence  of  Mr., 
Ronald,  at  the  expeniie  of  the  British  Association  for  the 
Promotion  of  Science. 

For  some  years  p.-wt  the  Regirttrar-General  has  subjoined  to 
the  published  weekly  returns  of  births  and  deaths  the  result*, 
for  the  week,  of  meteorological  observations  taken  nt  Green- 
wich. These  include  the  mean  daily  readings  of  the  barometer, 
thermometer,  and  hygrometer;  the  difference  in  temperature  of 
each  doy  from  the  mean  of  the  preceding  ten  yeors,  the  force 
and  direction  of  the  wind,  the  amount  of  rain,  notices  of  tbe 
electric  state  of  the  atmosphere,  remarks  on  the  amount  of 
cloud,  on  Kiidden  changes  in  temperature,  on  the  strength  of 
the  wind,  or  any  other  phenomena  deserving  of  notice;  the  indi- 
cations of  a  thermometer  exposed  to  the  full  rays  of  the  sun; 
the  reading  of  another  sunk  2  feet  below  the  surface  of  the  river 
Thames.  As  these  paperti  have  an  immediate  and  extensive  cir- 
culation, and  as  ihey  classifj'  the  cfltises  of  death  by  referring 
each  to  itH  peculiar  ilof.*)  of  discaae,  they  supply  the  means  of 
comparing  the  prevalence  of  any  one  in  particular  with  any 
peculiarity  in  the  Htate  of  the  air.  At  the  end  of  the  year  a 
digest  of  the  whole  is  regularly  published  on  a  single  sheet, 
for  facility  of  reference. 

The  weekly  returns  from  the  observatory  at  Greenwich  are 
incorporatetl,  every  three  months,  with  a  digest  of  all  the 
returns  of  births,  marriages,  and  deaths,  which  have  been 
received  during  that  time.  The  meteorulogical  portion  of  this 
tjiiarterly  Report  embraces,  beside,  returns  from  about  fifty 
place*  Mattered  all  over  the  country;  and  such  bos  been  Mr. 
Glaisher's  care  in  the  comparison  of  instruments  and  systematic 
training  of  all  the  tibai-'rverH,  that  the  utmost  conrtdence  may  be 
placed  in  the  results.  A»  this  is  the  mtwt  valuable  combination 
of  observers  in  the  science  of  which  this  country  can  boast,  it 
may  he  proper  to  explain  the  grounds  of  that  confidence  which 
thev  may  fairly  claim. 

The  individuals  who  have  undertaken  the  observations  are, 
with  few  exceptions,  either  graduates  of  one  of  the  universities, 
or  are  fellows  of  Huuie  learned  society;  it  may  therefore  be 
presumed  not  only  that  they  are  competent  to  record  phe- 
nomena, but  that'thoir  character  would  impress  the  returnn 
with  a  stamp  of  trustworthiness  and  authority.  Their  instru- 
ments have  been  cunstructed  by  the  best  makent,  and  have  been 
compared  with  standards,  either  directly  or  intermediately. 
The  Mi:alt>ti  of  the  barometerit  used  by  them  are  of  brass,  leading 
from  the  cistern  throughout  tbe  whole  length  of  the  tube.  The 
indices  read  to  •OO'.i  of  an  inch  by  means  of  the  vernier,  and 
by  estimation  to  '001.  The  barometer  recommended  by  Mr. 
(tlaisher  has  an  adjustment  bv  which  tbe  surface  of  the  mercury 
in  the  cistern  is  brought,  beffire  readiiig-off,  to  touch  an  ivory 
index  pointing  downward,  the  extremity  of  which  is  the  zero 
of  the  scale;  after  comparison  with  the  Greenwich  standard,  it 
is  found  necessary  to  apply  a  small  correction,  including  index 
error  and  capillary  action,  lea\  iug  only  the  correction  lor  tem- 
perature, which  element  is  ascertained  from  the  reading  of  a 
thermometer  whot»e  bulb  dips  in  tbe  cistern  of  mercury.  Before 
the  results  are  forwarded  to    Mr,  Giaisher,  the  barunietric 
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roadin^  are  aH  reduced  to  one  (ttandnrd  temperature — vis. 
3S^  of  Fahrenheit,  the  freezing  point  of  water.  The  wet-bulb 
and  dry-bulb  thermometers  have  also  been  compared  with 
Htandanls,  and,  frmn  i^iiiiultaiieous  oliscrvatioos  with  them,  are 
deduced  the  dew  point,  the  tension  of  aqueous  vapour,  the 
degree  of  humidity,  tlie  weight  of  vH]H)iir  to  a  cubic  foot  of  air, 
the  weight  of  vapour  requisiti.'  to  ooniplete  the  caturiition  of  a 
cubic  foot  of  iilr.  and  th<>  wi>i;;ht  of  a  cubic  foot  of  atr  of  the 
mean  temperature  and  deiitiity  of  the  month.  'I'he  requisite 
tablcH  for  thifl  piirpotie  have  been  ])uhli>ihed  by  Mr.  Olaiiiher, 
who  has  derived  the  greater  portion  of  them  from  actual  experi- 
menU  and  ob^tervatiuns,  and  not  from  thtNtrelical  calculations.* 

The  thermometers  indicating  the  ^cateat  and  leait  tempera- 
lure  ui'<:urring  in  the  preceding  twenty-four  hour*,  are  regis- 
tered at  9  a.m.  They  are  for  the  most  part  of  Rutherford's 
construction.  They  are  placed  honzuntally;  the  tube  of  the 
minimum  thermometer  eontaios  spirit  which,  on  contraction, 
draws  back  an  index,  which,  being  left  behind  when  the  increaa- 
ing  heat  again  expandi^  the  liquid,  uhowH  the  least  degree  of 
heat.  The  maximum  thermometer  is  of  mercury,  which  urge* 
before  it  a  »tcel  index  till  the  greatest  heat  in  reached,  at  which 
{Mint  it  in  left,  ou  the  contraction  of  the  metal,  by  a  decrease 
of  temperature. 

The  rain  ih  measured  at  9  a.m.,  and  the  quantity  recorded  is 
the  produce  of  the  preceding  twenty-four  Koiirj*.  The  force  of 
the  wind  i§  estimated,  by  ftome  nbfieri'crs,  from  the  indicationi 
of  l>r.  Lind'fi  anemometer,  described  by  me  in  this  Jimmal^ 
{atttfi  p.  ^6,  Vol.  XIII.,  IHjQ).  All  cimcur  in  recording,  as 
nearly  as  possible,  the  approximate  value  to  be  given  to  the 
amount,  b>'  reckoning  a  gale  as  G,  a  culm  as  0.  The  nomen- 
clature of  the  clouds  is  that  tintt  proi)o»e<l  by  Luke  Howard, 
Esq..  in  the  year  imi3,  and  lately  re -published  by  him  in  a  small 
volume,  which  is  presumed  to  be  in  ttic  hands  of  every  observer. 
A  clouded  sky  is  represented  by  10,  and  a  clear  sky  by  0;  the 
interpolations  are  arrived  at  by  estimation. 

Though  some  parts  of  England  are  still  without  a  represen- 
tative, the  jwKitiiinK  of  observers  are  tolerably  well  didtnbuted. 
Thus  then  we  may  conclude,  I  apprehend,  fairly,  that  the 
utmost  reliance  may  be  placed  in  the  monthly  reports  of  those 
gentlemen  whose  nnrae^  are  appended  to  them  on  every  ground, 
whether  we  regard  their  position  in  Kociety,  the  valuable  instru- 
ments in  which  they  have  invested  no  small  outlay,  or  the 
unison  of  action  which  oharacterifies  their  proceedings. 

The  results  of  three  months'  observation  are  forwarded  to 
Mt.  Glaisher,  with  everj'  particular  requisite  to  reduce  them  to 
what  they  might  be  supposed  to  have  been,  hud  they  been 
taken  at  the  level  of  the  sea.  They  are  then  arranged  in 
groups  by  him.  according  to  the  latitude,  and  from  tLera  are 
deduced  certain  results  regarding  the  climate  of  the  various 
parts  ctf  England,  coincidences  or  irregiJarities  of  utmoitplicric 
phenomeun,  and  of  luitund  occurrences,  such  as  the  arrival  and 
departure  of  uiigrntory  birds,  the  time  of  flowering  of  plants, 
the  progress  and  prospeclB  of  agriculture,  falls  of  snow,  thun- 
der storm*,  appearance  of  meteor*  and  aurora-,  on  all  which 
subjectji  tbe  observers  are  expected  to  report  for  their  own 
lociilities. 

The  British  Meteorolngtral  Society  have  published  blank 
forms  for  observations  for  each  month.  A  full  explanation  of 
the  ins^truments,  regi^tnition,  mode  of  observation,  and  the 
principles  on  which  the  deductions  are  made,  will  be  found  in 
my  papers  ou  the  subject  in  this  Journal  for  July,  October,  and 
November,  1850,  Vol!  XI 11. 

Mr.  Glaisher's  Quarterly  Reports,  diffused  throughout  the 
community  by  means  of  the  newKpapers  and  the  scientific 
{Mriodicals,  have  been  the  meanw  not  only  of  spreading  infor- 
mation valuable  to  the  man  of  science,  the  physician,  the  <H^''i~ 
culturulist,  and  the  engineer,  but  of  exciting  and  kcef)ing  alive 
an  interest  in  tbe  study  of  atmospheric  phenomena.  The  labour 
of  comparison  and  reduction  is  very  great,  and  that  ^'entleman 
has  received,  as  he  has  well  deserved,  the  thanks  ot  all  those 
who  desire  the  advance  of  science  fur  his  indefatigable  labuunt 
in  the  cause. 

About  fourteen  months  since  Mr.  Gloisher  originated  a  move- 
ment to  which  the  government,  the  proprietors  of  a  daily  jour- 
nal (the  Daily  Arw*),  and  the  principal  railway  companies 
became  co-operating  parties.  Ilis  object  was  to  obtain,  by 
meant)  uf  the  electric  telegraph,  the  direction  and  force  of  the 
witfd  and  the  state  of  the  wejither,  at  9  a.m.  every  day  in  tbe 

*  Hyi(n>in<trical  Tkbki  lo  be  used  mIU)  Um  Wet  awl  Ury  Eulb  Xbcrmooittcra," 


year,  with  the  exception  of  Sundafs;  these  weather-tables  sre 
published  the  next  morning  in  the  Daily  A'ewf,  and  have  done 
much  to  forward  our  knowledge  of  the  laws  uf  atmospheric 
currents.  Mr.  Glaisher  inserts  doily  the  returns  on  a  map  of 
the  British  Isles,  and  thus  he  has  before  him,  graphically,  the 
direction  uf  the  wind  at  a  given  instant  in  every  part  of  tbe 
country.  Should  this  example  he  followed  by  the  eontineotal 
nations,  and  Itelgium  has  already  united  in  these  daily  reporti, 
more  will,  by  this  means,  be  effected  in  arriving  at  the  law  of 
storms  tlian  by  anything  which  has  yet  been  undertaken.  At 
this  is  entirely  a  novel  arrangement,  and  an  important  step  in 
advance,  I  have  introduced  a  wind-map,  derived  from  the  daily 
reports  for  November  SOth,  1^50.  Mr.  Glaisher's  commenta 
thereupon  will  serve  clearly  to  illustrate  the  value  of  what  has 
been  accomplished,  and  the  benefit  which  we  may  ex[>ect  to 
derive  fnun  a  mure  extensive  application  of  tbe  principle. 

"On  November  19th,  the  direction  of  the  wind  over  Ireland, 
fiogland,  and  Belgium,  was  south-west;  it  wa-s  deflected  to  the 
south  and  siuith-east  among  the  mountains  north  of  England. 
A  strong  wind  was  blowing  at  most  places  south  of  63^  more 
particularly  in  Belgium,  on  the  south-east  coast  of  England,  at 
Holyhead,  Couway,  aud  over  Ireland;  there  was  a  very  high 
tide  in  the  Shannon;  on  the  southern  and  western  coast  of 
Ireland,  a  gale  had  been  blowing  all  the  previous  night  (see 
the  Esprtax  of  Nnvember  35th  for  accounts  of  wrecks,  ac);  the 
change  in  the  reading  of  the  barometer  war  great,  there  bein^ 
one-thirtietb  part  leiiti  air  over  the  northern  parts  of  the  country 
than  there  was  the  day  before;  and  it  was  unequally  distributed 
at  places  situated  north  uf  latitude  53°;  the  barometer  reading 
there  was  S8-88,  and  south  of  that  parallel  was  ^•'^,  the  dif- 
ference of  temperature  was  6*^;  that  at  Durham  was  4S°;  and  at 
Jersey  was  H^.  On  November  ^th  there  was  a  heavy  gsle 
hluwing  over  I  rcland,  and  the  counties  of  Cornwall  and  devon- 
ehire,  n'om  the  north-west;  at  Guernsey  and  Jersey  it  was  from 
west-south-west;  over  the  south  and  south -ejuit em  counties  of 
England,  and  over  Belgium,  it  was  frum  the  simth-west. 

"It  is  remarkaUfe  that  at  Lancaster,  Whitby,  Darlington, 
Shap,  Sunderland,  and  Carlisle,  a  gentle  breeze  was  only  recorded 
with  different  directinns;  whil^tt  north  of  these  places  Ktrong 
breeze  and  hard  irind  was  noted  from  the  north-east:  this  day  » 
worthy  of  special  notice,  as  it  is  very  evident  that  the  air  vu 
moving  in  a  circle,  the  direction  in  Ireland  being  north-weet; 
north  uf  France,  west;  south-east  coast  of  England  and  Bel- 
gium, south-west;  and  the  south  of  Scotland,  north-east;  whilst 
places  within  this  circle  were  distinguished  by  weather  of  a 
moderate  character.  The  pressure  of  the  ntmoapbere  was  dif- 
ferent in  different  jilaces,  being  the  least  about  ^Vakefield;  its 
average  value  south  of  61°,  was  99*36;  and  north  of  this 
jmrnllel,  was  W-H3.  The  temperature  of  the  air  at  Durham 
was  U%  and  at  Truro  was  5."$°.  On  November  the  VUt  the 
direction  of  the  wind  over  Ireland  was  variable,  but  was  pass- 
ing from  the  land  towards  the  sea;  on  all  sides  over  England 
and  Belgium  Its  direction  was  unifnna,  and  from  the  north- 
went;  the  air  was  mostly  in  gentle  motion;  the  air  was  ,il most 
evenly  distributed  over  the  country,  and  the  reduced  reading 
of  the  barometer  wasWU't>9:  the  temperature  of  the  air  at  Dur- 
ham was  4.9|%  and  at  Jersey  and  Guernsey  was  50^*." 

Through  the  kindne?>«  oi  Mr.  Glaisber  I  have  boen  supplied 
with  all  the  returns  wliich  he  received,  indicating  tbe  direction 
and  force  of  the  wind  for  tho  SOth  of  November;  those  giving 
the  direction  of  the  wind  I  have  inserted  in  a  wind-map,  and 
they  afford  a  graphic  illu>Titration  of  tbe  movement  of  the  ah- 
for  that  day  at  9  a.ui.  It  would  be  easy  to  multiply  the  number 
of  such  illustrations,  but  the  results  o^  one  day  are  sufficient  to 
indicate  how  tbe  direction  of  the  movement  of  the  air,  at  any 
instant,  may  be  a^icertaiued,  and,  by  transference  to  the  map, 
may  be  presented  to  the  eyoat  a  glance;  they  tend  to  show  how 
much  we  may  probably  learn  of  the  laws  which  reguLite  the  more- 
monts  of  the  air,  when  observations  of  this  kind  are  taken  exten- 
sively over  the  earth's  surface.  1  trust  that,  as  soon  as  this 
thi>rongh  practical  method  is  understood,  tbe  example  thus  set 
will  be  fi)lluwed,  and  the  r«C4irds  transmitted  to  the  Britiah 
Meteorolugicul  Society  for  discussion  and  comparison. 

Having  thus  described  the  part  taken  by  private  observers  in 
extra-observatorial  work,  and  the  progress  we  have  lately  made 
in  systematic,  united,  and  continuous  effort,  it  devolves  on  me 
to  point  out  the  nature  of  the  observations  taken  at  Greenwich; 
and,  by  explanations  in  full,  to  indicate  the  extreme  value  they 
derive  frum  the  beauty  of  the  instruments,  and  the  minute 
accuracy  with  which  they  are  recorded  by  the  observers. 
{To  be  continued.) 
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PBESKNT    CONDITION   OF   THE    ROYAL   TOMBS 
IN    WESTMINSTER   ABBEY. 
By  Prof.  T.  L.  DouALDSoif. 
*aptr  read  at  the  Royal  Iructituie  of  Britith  ArchUneU^  /'«6.S3rd.] 

It  ia  now  aboat  thirty-fK'e  Tears  ago  that  I  6rst  went  to 

iris.    Among  the  public  buildings  whicb  1  then  visited,  none 

itereated  me  more  than  the  Abbey  church  of  St.  Denis,  the 

its  of   which  contain  the  osbes  of  moit  of  the  kiugs  of 

ice,  from  CIovIb  downwardn.   Nuthirif^  ctiuld  be  nioret<)uch- 

tban  the  cuntemplatioa  of  tbe  rided  tomba  of  such  a  line  of 

^erful  mooorcba,  arranged  in  decent  order,  but  without  any 

rected  attempt  at  restoration^  or  incon^uouH  endeavour  to 

inn  an  arbitrary  Hr^tem  o(  perfect  and  uniaterrupted  claasifi- 

ioD. 

la  Ao^it  Ia«t  I  again  went  to  St.  Denis  with  some  friends. 

id  tken  I  saw  that,  without  reference  tu  periods,  cbronuhtgical 

rement,  tttviea,  or  any  of  tbe  proprieties  of  art,  a  vain  and 

itic  effort  bod  been  at  work  tu  complete  the  seriee  of  the 

ics  of  the  Valoiti  and  the  Bourbons,  by  the  introduction 

modem  recumbent  figures,  stone  coffins,  and  other  sepulchral 

iptacles,  devoid  of   taste  and  feeling.      I  felt  bow  ill  the 

no  loci  had  been  attended  to,  ajid  I  left  with  the  melon- 

ly  conviction,  that  ali  the  charm  of  truthfulness  which  had 

given  veneration  to  these  vaults,  had  irrevocably  passed 

it  waa  under  impreMiona  such  an  thexo  that  I  shortly  after 

inpanied  a  foreign  friend  to  WcstaiinHter  Abbey,  anxious  to 

iw  him  the  memorisls  of  our  olden  timed  and  of  our  great- 

in  pait  periudi,  and  that  we  posseitsed   treasures  which 

Fvoald  form  h  favourable  contra.it  tu  those  of  St.  Denis. 

Westminster  Abbey  \a  emphatically  the  public  buildins  in 

d  which  most  attracts  the  regard  of  the  foreigner,  filling 

with  respect,  and  producing  the  most  luting  impreMicm 

m  his  imitginBtioD.     I  must  own  that  I  felt  ashamed,  as  I 

tJie  attention  of  my  friend  to  monument  after  monument 

if  our  sovereigns^  princes,  and  nobles,  and  more  particularly  to 

_1m  Shrine  of  the  Confessor.     1  endeavoured  to  palliate  the 

iiUte  of  ruin  in  which  the  predous  memonal<i  of  the  history  of 

our  couutr)',  its  arte,  and  its  greatne^w,  were  allowed  to  remain. 

From  want  of  timely  care  they  ore  graduully  falling  into  decay, 

and  threatening,  in  some  case«,  absolute  destruction.     ^'Whit, 

■aid  my   companion,  "'can   it  be  true  th»t  your  government  so 

neglects  these  speaking  mouumeuts  of  piut  achievements,  that 

it  will  not  rCMCue  them  from  utter  ruin?     ^Vhat!  is  the  father, 

is  tlie  sot)  of  the  Black  Prince  »u  disregarded  by  yuu  that  you 

will  nut  prewrve,  even  as  works  of  art,  and  ere  it  be  ti>o  late, 

the  marble  that  incases  their  remains,  and  the  bronzea  which 

hand  down  their  lineaments?     Have  your  Edwards  and  Henrys 

bled  for  this?     Have  they  fur  this  perpetuated  KnglandV  glory 

ia  the  13th,  lith,  and  13th  centuries,  and  you  allow  them  to  b« 

forgotten?     Have  these  queens  been  in  vain  distinguiiihed  for 

their  public  and  domestic  virtues — in  vain  renowned  for  their 

Siety,  that  you  permit  their  sacred  deposits  to  be  despoiled, 
egraded,  trampled  upon? 
1  could  not  disregard  these  too  just  reproaches.  The  full 
CMiiciouaoeaH  at  once  came  home  to  me,  tnat  thifi  interesting 
Mciw  of  moDuments  had  been  aliamefully  neglected;  that  we 
were  too  ignorant  of  their  value.  Impressed,  gentlemen,  by 
a  Wotim^nt,  which  1  feet  amured  that  you  all  piirtako,  I  mean 
^^—  by  an  earnest  attachment  to  the  monarchial,  yet  free  institu- 
^^B  tioni  of  our  country,  and  an  attachment  to  the  thruue,  rendered 
^^Bstill  mure  ardent  by  the  political  convulsions  which  we  have 
^^■witoacsad,  I  determined  to  bring  the  subject  under  tbe  notice 
^^Bof  tiiis  Itutitute.  trusting,  that  however  feeble  would  be  the 
^^■Tvice  which  should  be  heard  pleading  the  caum  of  Kngland's 
^^pput  worth,  and  of  the  dust  of  her  honoured  line  of  kings,  a 
^^  rM|K>&ae  would  be  found  in  the  sympathy  of  those  who  would 
hwr  me.  Thin  spreading  far  and  wide  might  eventually,  per- 
hapai,  reach  thuHe  who  have  the  power,  if  they  only  have  the 
will,  to  rescue  from  entire  annihilation  these  Hpeaking  memen- 
toes of  moaarcba  who  once  ruled  the  dei^tinies  of  this  mighty 

I  rentare  to  claim  your  attention  as  1  take  a  rapid  survey  of 
the  Sanctuary  or  Chapel  of  k)dward  the  CunfeHwr,  and  briefly 
notice  Lbe  nonle  tumbn  by  which  the  SUriue  i^  Nurrounded. 

la  puiwuiug  tbe  deacription  of  tbe  Chapel  of  Edward  the 
ConfesMir}  it  will  be  well  to  follow  the  chronological  urder  of 
the  date*  of  the  tumbs.      1  must,  therefore,  temiud  you  that 


Edward  the  Confessor,  the  last  but  one  of  the  Saxon  kin^ 
after  an  eventful  life,  and  a  rei^  of  twenty-four  years,  died  in 
1055-6.  He  had  previously  rebuilt  the  dilapidated  old  church 
of  St.  Peter,  but  being  seized  with  sickness,  he  was  prevented 
attending  the  eonseeration,  and  deceased  a  few  day^  after  it. 
Various  miraclea  had  been  attributed  to  Mm  during  his  lifetime, 
so  that  he  was  venerated  as  a  aoint  long  before  he  wan  canon- 
ised. A  first  application  to  the  Pope  to  have  him  placed  on  tbe 
Roman  calendar  had  been  unsucce^ul,  but  a  second  appeal  to 
the  papal  throne  was  more  fortunate;  and  Alexander  III. 
enjoined  "that  the  body  of  the  glorious  king  should  be  honoured 
here  on  earth  as  he  himself  was  glorified  in  heaven."  On  the 
return  of  the  me^»en?ers  the  remains  of  the  sainted  monarch 
were,  in  11U3,  Buleronly  tranidated  br  Arclibishop  Becket  into  a 
new  and  precious  feretory,  which  had  been  prepared  by 
Henry  II.,  about  ninety-nine  yean  after  the  ileatii  uf  tbe 
liainted  Kdward.  When  the  choir  and  eastern  divii^ion  of  the 
Abbey  church,  which  was  then  re-building,  had  been  completed 
by  Henry  lII.,«o  astoadmitof  tbe  celebration  of  divine  service, 
"that  iMivereign  resolved,"  *ay*  Wykea,  "that  so  great  a  lumi- 
nary should  not  lie  buried,  but  t>e  placed  on  high,  as  on  a 
candlestick,  to  enlighten  tbe  church."  In  Iiiti«  the  body  of  the 
Confesaor  was  removed,  about  900  years  after  his  decease,  iiito 
tlie  new  Shrine,  the  form  and  decorations  of  which  we  shall 
consider  after  we  have  described  the  other  royal  tombs. 

Tbe  king  and  monks  of  Westminster  were  anxious  to  give 
peculiar  and  elaborate  mugnilicence  to  this  Shrine,  and  conse- 
quently it  was  executed  with  g\&&n  mosaic  decorations,  and  the 
noor  was  also  laid  in  a  geometric  marble- mutiaic  pattern;  the 
tomb  of  the  royal  restorer,  Henry  III.,  shines  with  the  like 
biilliant  work.  Another  fine  specimen  of  a  difTereut  style,  in 
marble  teMttelaled  work,  is  the  magnificent  pavement  in  front  of 
the  Abbev  altnr,  to  which  I  shall  hereafter  revert.  Here,  theh, 
we  have  illustrations  of  a  style  of  art  of  rare  occurrence  out  of 
Italy;  in  Paris  none  such  exiKts.  Tbe  monument  of  Henry  III., 
if  met  with  in  Italy,  the  Holy  Land,  or  Constautioople, 
would  be  quoted  for  its  design  and  enrichments.  From  the 
pavement  of  the  nortli  aisle  of  the  choir  rii>ea  an  elevated 
basement,  on  whicli  reHtti  the  lower  division  of  the  royal 
tomb.  Its  face  has  three  square  compartmente;  the  centre 
one  was  once  filled-in  with  a  circular  porphyry  panel,  cir- 
cumscTibed  wttli  interlacing  bands  of  fflasa  mosaic,  and  the 
spandrils  occupied  with  smaller  circles  of  the  like  work.  The 
outer  panels  are  tiqunre,  placed  lozenge-wiKO,  and  of  i?erpuntine, 
inclosed  by  nio^iaic  bands  with  circular  smaller  panels  in  the 
spandrils.  At  the  ends  are  pilasters  with  a  twisted  column  at 
each  angle.  The  upper  compartnientB  of  the  tomb,  un  which 
lies  the  bronze  efligy  of  the  king,  have  two  spiral  columns  at 
the  angles,  the  flutings  filled-up  with  glass  mosaics.  The 
centre  fomu  one  large  panel  with  a  noble  slab  of  porphyry, 
Rurroiinded  by  a  border  of  glatw  nvosaics,  and  held  in  its  plsca 
by  four  bronze  pins,  the  ornamental  heads  of  which  project 
beyond  the  face  of  the  porphyry.  The  elevation  tuwards  the 
shrine  is  different  in  design,  hut  presents,  with  Kome  variation 
of  details,  the  like  general  divisions.  Most  of  the  slabs  of 
precious  marble  have  been  abstracted  or  split^  the  mosaics 
picked  out,  anil  the  columns  are  deficient.  The  recumbent 
statue  of  the  king,  now  covered  witli  dirt  and  riuit,  isit  of  brass, 
the  first,  according  to  Wulpole.  that  waa  cast  in  this  kingdom; 
it  was  once  gilt,  and  probably  parts  of  it  were  enamelled,  and 
the  very  plate  on  wbu--h  it  lien  is  covered  (seme)  with  the 
English  device  of  tlic  liim.  But  tbe  canopy  above  tlic  royal 
head  hi  ytmt: — the  couchant  animals  nn  t/uue — the  »ide  pillant  or 
buttrcsites  are  (^nr — the  kingly  staff  and  sceptre  are  gvne — and 
the  wooden  canopy  above,  to  keep  off  the  dust  in  a  bare  frag- 
ment. 

In  the  intercolumnar  space  to  the  wemt  of  Henry  III.  liea  his 
son  JSdward  1.,  the  Englioh  Justinian,  who  was,  to  use  the 
words  of  the  accurate  Braylcy,  at  the  same  time  a  gallant  war- 
rior, an  able  statesman,  a  wiae  legislulor,  iu  domestic  life  a 
faithful  and  affectionate  husband  to  bia  excellent  queen  Eleanor 
of  Castile,  and  a  good  father  tu  his  children.  His  tomb  is  a 
large  plain  one,  compoeed  of  five  slabs  of  grey  marble,  without 
any  pretensions  to  decoration,  and  as  unostentatious  as  the 
beautiful  memorials  which  ho  erected  to  his  excellent  queen 
are  rich  in  all  the  embelHdhments  of  Gothic  art.  'I'he  tomb  of 
his  beloved  Kleannr  lies  in  the  intercolumnar  space  east  of  her 
filth LT-in-l aw,  Henry  III.  She  it  was  who  accompanied  her 
warriur  husband,  Edward  I.,  iu  all  his  journeys  and  expeditions, 
having  io  Palestine,  as  it  is  recorded,  sucked  the  iHiison  from 
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the  wound  inllicted  in  hU  arm  by  tbe  daf^ger  of  an  anasatn. 
She  was  hh  pArtner  for  Rix-and-thirty  yearn,  and  diefl  in  1990, 
sevent<«n  years  before  her  husband,  vUo  w&t  tbeti  in  his  fifly> 
fint  year.  So  tenderly  was  he  attached  tu  the  memory  of  her 
conjiiffal  virtues  and  affection  for  him,  that  he  ordered  the 
erection  of  the  celebrated  crunMH  between  Lincoln  and  London, 
•ome  of  which  «till  remain  at  Edmunton,  Watiham,  Nnrthamp- 
Coo.  and  Geddington,  the  refinement  and  variety  of  u-b08e 
dMign  and  execution  arc  admirable.  The  tart  reating-placo  of 
this  Deat  of  England'H  queens  i*  no  vay  inferior  to  the  other 
memorials  of  her  virtues;  but  the  same  melancholy  titory  roust 
be  told  of  the  tomb  of  the  lovely  Eleanor  of  ('ji^tile  as  of  that 
of  Henry  IIL  The  extiuiaite  beauty  of  her  featurett  realine 
the  Greek  type  of  loveliness;  and,  in  fact,  so  an-eet  ia  the 
expreesion,  so  barraonlou^t  are  the  features,  so  iierfect  the  pro- 
file, that  it  is  said  later  sculptors  adopted  her  liKeiie»u  for  their 
fivurea  of  the  VtrKUi-  And  it  i»  curious  to  remark,  that 
although  she  must  nave  died  at  an  advanced  aji^e — above  lifty, 
for  the  had  been  married  slx-and-thirty  year^,  and  had  been  the 
mother  of  fifteen  children — yet  she  iii  represented  young  and 
beautiful  aa  when  Edward  first  wedded  her.  But  all  her  beauty 
ttnd  grace  and  virtues  have  not  secured  the  marble  of  her  tomb 
^m.dfleay,  nor  the  bronxes  from  abstraction;  the  very  wand 
or  sceptre  has  been  stolon  ^om  between  her  craceful  tingent, 
and  the  jewels  from  the  crown  which  incircles  bur  head.  The 
Btatue  and  itH  accumpanimentii  are  of  brass,  once  partially 
enamelled  and  profu&ely  covered  with  the  devices  of  (.astile 
and  England,  but  now  obccured  by  the  crust  of  dirt  which 
covers  them.  May  the  present  century,  thuu  beauteous,  noble- 
bcarted  daughter  of  Ca^itile,  render  thee  the  juHtice  and  respect 
which  were  shown  thee  by  thy  well-heluved  husband!  It 
appears  from  the  contract,  which  still  exists,  that  Richard  de 
Coverdnlc  undertook  the  marhlc-wurk  of  this  tumb,  and  Wil- 
liam Torrell,  the  gotd&niitb,  the  statue,  which  was  completed  in 
13#9.  It  would  be  important  for  the  liistury  of  EngHoh  art  to 
ascertain,  if  possible,  whether  Torrell,  if  nut  himitelf  an  Italian 
(ut  supposed  by  some,  who,  by  an  easy  modification  of  the 
name,  make  it  Torrelli,  not  merely  Torrell),  may  not  have 
employed,  rh  in  done  now-a-flayH,  some  distinguished  English  or 
foreign  artist,  most  probably  an  Italian,  to  mo4lel  and  execute 
the  bronze-work;  for  we  need  not  necessarily  conclude,  that 
because  the  contract  was  taken  by  a  goldHOiith,  he  whh  himnelf 
competent  to  design  the  ^gure,  although  he  may  have  had  ail 
the  Conveniences  for  the  mere  mechanical  operation  of  casting 
it.  £dn-ard  1.  endowed  the  Abbey  with  landSf  tlten  valued  at 
90(>/.  per  annum,  for  maintaining  the  worship  and  religious  rite'* 
connected  with  the  tomb;  but  these  poseesaionawere  conflscated 
at  the  time  of  the  Reformation,  £aO  year!*  after, 

It  is  unnecessary  for  me  to  make  more  than  passing  allusion 
to  the  alabaater*  tomb  of  Queen  Philippa,  The  appeals  that 
have  been  made  to  the  public  to  raise  funds  for  its  restoration, 
nnd  the  exquisite  specimen  of  the  work,  which  was  one  of  the 
attractions  of  the  Great  Exhibition,  will  have  made  you  fami- 
liar with  the  value  of  thiii  monument  m  a  work  of  art. 

We  next  come  to  the  monument  of  the  heroic  Edward  III.. 
which  id  on  the  south  side,  immediately  opposite  to  that  of 
Henry  III.  This  is  a  magnificent  memonnl,  rooKisting  of  a 
lower  pedestal,  4  feet  high,  next  the  aisle,  divided  into  four 
qtiartre-foiled  panels  with  highly-elabornted  tracery,  havine' 
central  metal  shields  exquisitely  enamelled  and  emhlasonea 
with  the  arm^  of  England  and  France.  This  pedestal  is  sur- 
mounted by  the  altar  or  pedestal  tomb,  which  has  on  each  aide 
six  canopied  nidies;  to  these  are  still  attached  the  bronze 
figures,  18  inches  high,  richlv  enamelled  on  the  surface.  The 
tomb  is  of  I'etworth  marble,  and  though  the  architectural 
enrichments  are  generally  decayed,  enouch  remains  to  nupply 
au(horitiet  for  every  portion.  Tho  venerable  figure  la  of  brutMf, 
of  noble  features,  with  a  flowing  beard;  the  ensigns  of  royalty, 
which  the  hands  once  held,  have  been  destroyed.  It  is  sur- 
rounded by  a  recumbent  bronze  tabernacle  of  elahurate  tracery, 
with  numerous  figures  beautifully  coiit  and  wrought;  and 
althougjt  many  ]iurtions  are  dufieient,  yet  they  exist  in  other 
]>art(i,  and  might  with  little  expense  be  repLnced.  There  is 
above  ihe  tdiob  a  richly-worked  oak  canopy,  almost  entire,  and 
wanting  little  to  restore  it  to  its  original  splendour.  Yet,  8i*anty 
w  the  sun  would  be  to  render  this  tomb  as  perfect  ac  when  it 

•  ](  itiu'hiutio  rcuiath  tllnl  IltL-  BUItulmnuntimrTtli  In  WintmiriMrr  Alib«y  liavv 
belter  rvBlMcd  »li«  ccfrortinn  .Bn.ii  o(  ihp  ii«tiiii  iiiiKxplirn:  lliiii  ihutc  ui  Pctwurth 
niBtbIc,  sad  thit  ibr  dctrrioraUoo  at  the  romtr  ailtet  tDilrclr  Cnxn  n-Mut^a  nil*- 


was  first  put  up,  the  spirit  is  wanting  to  render  this  tribute  to 
the  Conqueror  of  Cressy,  the  father  of  the  HIack  Prince,  to  him 
who  won  the  field  of  Poictiem,  who  founded  the  Order  of  th» 
Garter,  and  erected  Windsor  Castle.  On  the  margin  of  the 
table  the  aged  monarch  n  deecribed  as  ^'the  glory  of  England, 
the  flower  of  past  kingf,  the  type  for  future  one»— a  clement 
king,  the  peace  giver  to  his  people." 

The  ittterspace  between  the  next  pillars  is  occupied  by  tlM 
tomb  of  the  unfortunate  Richard  II.  and  of  his  queen,  Anne  of 
Bohemia.  It  is  of  like  dct^ign  with  thnt  of  Edward  III.,  of  the 
same  materials,  and  was  puesibly  executed  by  the  same  artist. 
The  surface  of  the  marble  is  frightfully  perished,  all  the  elabo- 
rate tracery,  tabernacle-work,  buttresses,  and  finiala,  preaent  a' 
ttm&>worn  surfiu^e,  in  many  parta  wholly  defaced,  and  all  the 
sixteen  metal  statuettes  are  gone!  The  recumbent  brass  statues 
of  Kic'hnnl  and  his  queen  lie  side  by  side,  once  gilt  and  covered' 
with  worked  devices.  The  annul  and  handii  of  both,  with  ths 
sceptres,  ball  and  cross,  which  they  held,  are  wanting,  as  also' 
the  liun!<,  the  leopard  and  the  eagle,  which  once  lay  couchant  at 
their  feet.  The  masses  of  the  recumbent  tabernacles  alune 
exist,  despoiled  of  their  enrichments,  side  piltani  or  buttresses, 
and  angels.  The  bare  arch  of  the  oak  canopy,  without  the 
carved  work  which  embellished  the  summit^the  cornice,  and 
the  upper  range  of  battlements  remain.  The  colours  with 
which  they  once  glowed,  which  gave  expression  and  relief,  are 
now  tarnished  or  defaced,  but  still  the  soffit  of  the  canopy  dia- 
plays  unmititakcable  evidences  or  traces  of  pictures  with  reli- 
gious or  historical  subjects  of  considerable  aise. 

The  tomb  of  the  gallant  Henry  V.,  the  hero  of  Agincoortf 
occupies  the  east  end  of  the  sanctuary,  undet  a  stone  canopy, 
which  forms  the  chantry.  As  we  know  that  oak  chantries  were 
not  unusual  (witness  that  at  St.  Albans),  and  as  it  was  cus- 
tomary to  have  one  in  sanctuaries  which  contained  the  tombs 
or  dhrines  of  saints,  1  am  led  to  think,  that  possibly  there 
might  have  been  an  old  uak  chantry  in  this  part,  and  that 
Henry  V.,  finding  all  the  spaces  between  the  piers  occupied  bjr 
the  tombs  of  roy^  personages,  nnd  desiring  to  be  placed  in  the 
regal  circle  around  the  shrine,  may  have  assumed  this  place  to 
himself,  and  replaced  the  wood  chantry  with  a  stone  one;  yet, 
so  arranged  as  to  form  at  the  same  time  a  superb  canopy  to  his 
own  tomb.  The  architecture  of  thlu  monument  is  not  «o  much 
diimaged  as  that  of  many  others.  Thiw,  1  think,  arises  from  its 
being  inclosed  by  the  substructions  of  the  chantry  and  the 
ceiling,  which  protect  it  from  the  damp.  But  the  sculptured 
groups,  whether  of  stone  or  metal,  which  once  filled  the  deep 
rece&tes  of  the  i^ides,  have  been  stolen.  The  wood  block  of  the 
figure  and  frame,  on  which  it  rests.,  were  once  covered  with 
a  more  precious  metal,  tradition  says  silver;  the  carving  shows 
tbe  parts  and  drapery-  very  completely-,  hut  the  head,  whidi  it 
is  said  was  of  pure  Hilver,  is  gone.  Tfie  open  iron  railing  and 
gates,  inclosing  the  west  end  of  the  mausoleum,  are  most  curi- 
ous specimens  of  elaborately-wrought  metal-work.  They  were 
once  reinuveit,  but  they  have  since  been  most  judiciously  re- 
placed b)  the  Dean  and  Chapter. 

Two  modestt  marble  casket)),  once  enriched  with  bronzeo,  con- 
tained the  infant  remains  uf  daughters  of  Edward  IV.^  and  of 
Henry  \'ll., — *'Qoam  hmga  una  dies,  »tas  tarn  lotigii  roHsrum," 
— with  simple  moulded  plinth,  die  and  cornice.  Uut  one  is 
almost  fallen  to  pieces;  and  the  slabs,  which  a  few  sbilllngt 
might  secure,  are  dilapid.ued  and  falling  to  ruin. 

'rhe  sword  and  shield  which  were  borne  before  the  heroic 
Edward  III.  in  France  on  those  battlc-field9  whoi^e  names  are 
^^famtliar  in  our  mouths  as  household  words,"  are  here  exhi- 
bited. The  helmet,  the  shield,  and  the  aaddle  of  Henry  V,  are 
still  attached  to  the  pillars  above  his  tomb.  Du»ty,  dirty,  torn 
and  dit<torted,  these  memorials  of  Creasy  and  Agincourt  seem 
only  worthy  (apart  from  tlieir  mighty  traditions)  of  un  old 
metal  shop. 

The  throne  on  which  our  present  augUKt  sovereign  was 
crowned,  as  were  also  most  of  her  predeceswirs,  shares  tfio  same 
neglect,  and  has  alike  been  despoiled  of  its  tinials.  its  crockets, 
and  canings.  A  thin  C4witing  of  plaster  shows  where  the 
painter's  art  once  shone  in  all  its  glory.  The  other  throne  is  of 
doubtful  origin,  and  patched  up  in  a  bastard  taste  with  panels 
of  Italian  deagn.     Proh  putior! 

Having  thus  briefly  noticed  the  tombs  oround  the  shrine,  we 
will  now  proceed  to  consider  the  preitent  stiite,  and  the  possible 
restoration  of  the  tomb  of  the  Confessor  himself;  not  that  I 
would  seek  to  revive  a  worship  which  every  Protectant  must 
hold  to  be  superstitious,  but  I  know  not  why  we  should  deny  to 
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ihe  tonb  of  a  holy  ftnd  ploui  man  that  r«n>«et  which  has  never 

|fceea  withheld  from  byji^Dne  worth.      And  sureljr,  apart  frcnn 

Veli^iouB  considemtinnii,   atid    «in   hiiitarical   ([nfunda,  we  may 

8e*ire  the  r8>it<jration  of  so  ancient  a  monument  of  art,  and 

he  prewrration  of  a  memorial  of  a  much   tried  and   devout 

onaroh. 

TX«  Shriru  of  Edward  the  Confeator. 

Thii  tomb  of  the  most  eminuntly  piouB  of  our  liing*  is  as 
elancholy  a  fra^pnent  of  royalty  as  can  be  well  imaj^tned. 
Plftoed  in  the  centre  of  this  sanctuary,  it  rises  the  mo«t  promi- 
Bt  object  of  the  whole  of  the  roynl  and  twcred  Hhrines,  and  in 
lat  the  same  time  the  moat  humbling  witaesa  to  our  «hame.  A 
UDore  aujjTust,  yet  pitiable  memento  of  the  transitory  nature  of 
l«il  earthly  preatncw,  cannot  bo  conceived.  A  cumbrous,  shape- 
lieflB  m.ass,  tstripped  of  its  Hpurkling  moaaica,  dexpoiled  of  itK 
Iflaborately  enriched  columns^  its  summit  superseded  by  a 
■•nbeeqnent  inconf^uous  architectural  termination^  itself  in 
Bninfl,  now  contains  the  relics  of  the  holiest  of  our  line  of 
|3nonarcha,  round  which  kinss  and  nobles,  Uie  vitrious  states  of 
realm  and  the  city  of  London  in  its  palmiest  days,  were 
liroiit  to  come  to  pray  and  tender  their  choicest  ntferin^.  I 
nntist  quote  this  as  a  solitary  inKtnncc  remaiiiiiif^  in  thi^  king'- 
[dom,  and  ono  of  only  a  few  still  extant  in  Christian  Europe, 
rhioh  retains  somewhat  ai  the  form  and  substance  even  of  a 
[saintly  shrine.  Where  is  now  that  glory  of  England,  the 
Itlirioe  of  ber  protomartyr,  St.  Alhan?  of  St-  Cuthbert  at  Dur- 
Pftani?  of  the  imperious  A'Becket  at  Canterbury?  and  of  many 
lathers  that  I  might  quote,  once  the  religious  pride  of  our 
]  country? 

This  tomb  la  oblong  in  plan,  with  a  twisted  column  at  each 
[ftogle,  and  the  spiral  ilutings  were  filled  with  m<Maioti,     The 
I  capitals  were  of  early  lancet  character,  painted   and   gilt.     On 
|caai  i^Uc  are  three  recessed  Irefuil-headed  niche?,  and  one  at 
I  eart  end,  in  which  were  prubnbly  exp4>sed  the  other  sacred 
Iniioa  presented  to  the  Shrine.     The  vthole  surface  was  coveied 
Ivith  «lalK>rate  geometric  figures,  sunk  in  the  atone,  and  Alled- 
iIb  with  exquisite  mosaic  of  the   Byzantine  character,  glistening 
iwHb  gold,  red,  green,  and    blue,  many   sparkling   fragments  of 
I  videh  have  still  bc^n  spared.     One  capital  alone  remains  tVi  titu. 
I  fy^gmental  portions  oi  two  large  shaftH  still  exi<it,  and  support 
»  large  sl>^,  A  ft.  4-^  in.  long  by  3  ft.  4^  in.  high,  filled  with 
HMMudcs,  interlaced  in  geometric  forms,  and   probablv*  placed 
vher«  it  now  Is  upon  the  suppression  of  shrine-worship  at  the 
ftcformatiifn.  The  panels  consist  of  pt>rpbyry  and  green  marble. 
L'p  to  the  cornice  we  may  consider  that  the  feretory  presents 
the  main  mass  of  the  original  design  of  the  time  of  Henry  III. 
(IW9).     But   it   nppearv,  that  at  the  period   of  James   II.,  an 
upper  diriNion  in  wainscot  was  ndded,  consiiiting  of  two  stories 
of  arches,  with  pilaatera  and  entablatures  of  Italian  or  Palla- 
dian  architecture,  parts  of  wliich  wore  inlaid  with  marqueterie- 
work,  in  imitation  of  the  mosaicti  of  the  lower  division.     And 
at  thiti  period,  probably,  it  was  endeavoured  to  repair  the  dila- 
pidated   stale   of    the    antique    work,   by    fillin^-tip    the    parts 
whence  the  roosaiot  had    been    abstracted    with   pln-ster,  and 
poinLing  the  surface  in  imitation  of  mosaic-work.     On  examin- 
ing the  floor  at  the  west  end  of  the  Slirine,  there  are  evidences 
of  th«  space  occupied  by  the  nltar.  where  daily  masses  were 
•aid.     And   i   am  led  to  presume,  that  the  large  tablet  now 
apraised  on  the  truncated  columns  formed  the  frunt  of  the 
Kltar. 

In  order  to  ennhle  us  to  appreciate  the  original  design  of  the 
Shrine,  1  would  venture  to  offer  a  suggestiiui  h-h  to  the  appeur- 
SDC«  of  this  remurkuhle  monument  in  its  prixline  form  and 
■rrangement.  I  would  cnll  to  your  mind  the  numberless  reli- 
quaries of  silver  gilt  which  remains  to  us  of  the  niediwvnl 
timeri,  like  that,  for  instance,  of  St.  Albin  at  Cologne,  or  the 

gorgeous  one  at  Aix  la  Chapelle;  their  sides  divided  into  spaces 
J  columns  and  arches,  iiurmounted  by  gable-ended  roofa, 
lormed  into  panels  with  sculpture^  and  brilliant  with  jewels. 
These  reliquarivn  are  but  imitaLinns  of  the  larger  shrines  of  the 
minU  of  the  Roman  Catholic  calendar.  1  conceive,  therefore. 
Uiat  this  of  the  (Jonfewior,  with  its  spiral  columns  restored  at 
each  angle,  mosaics  complete,  niches  hlled  with  precious  relics, 
gable-endu  flanked  with  pinnacles,  and  sloping  roof  enriched 
vith  paneU,  its  altar  In  front,  and  mosaic  floor,  must  iiave  pre- 
Hnted  an  imposing  spectacle  sufhcient  to  awaken  and  exalt  the 
fervour  of  the  piouri  pilgrim.  I'hc  floor  of  the  chapel  con^iHts 
of  a  tesselated  mosaic  of  interlacing  circles,  of  meagre  general 
effect  from   the   insigniricaace   of    the   parta,   which   are  not 


arranged  in  grand  divisions;  the  individual  pattema,  however, 
are  gracefnl  and  full  of  fancy. 

But  my  subject  irresistibly  leads  me  not  to  conclade  theae 
descriptions  without  oalling  your  attention  to  the  magnificent 
mosaic  on  the  weat  side  of  the  altar-acreen,  of  the  class  that 
Mr.  Uigby  Wyntt  calls  opus  Alexaiidrinum.  It  is  as  6De  at  aay 
example  existing  in  Italy.  It  was  originally  S£feet  sqaBre,  but 
a  monern  arrangement  of  the  steps  in  front  of  the  commonion 
table,  has  reduced  the  margin  on  the  east  side.  It  is  traced,  on 
a  verj'  minute  scale,  in  Neale's  plm  to  Bravley's  work.  The 
arrangement  of  the  tessera  is  preciitely  like  tliat  of  the  example 
from  the  choir  of  San  Marco  at  Bome,  and  something  in  the 
style  of  the  mosaic  in  San  Lorenso  fudri  le  Mura.  From  the 
recorded  inscription,  part  of  which  still  remains  in  brass  tetters, 
it  appears  to  have  been  laid  down  in  ISiSS,  in  the  time  of 
Henry  III.  The  tesHern  consist  of  red  and  green  porphyry, 
lapis  lazuli,  jasper,  alabaster,  and  white  marble.  The  inacrlp- 
tion,  C4)nHif;ting  of  ten  lines,  ficcupicd  the  bands  round  in« 
circles  and  inchniing  the  great  square.  If  this  pavement  were 
but  slightly  rei^tored  and  polished,  it  would  be  one  of  the  finest 
specimens  of  the  clas»  in  Europe. 

A  serious  question,  from  the  consideration  of  which  we  must 
not  shrinlc,  next  arises.  Can  these  masterly  relics  of  ancient 
art  he  restored  without  compromising  their  authenticity,  and 
without  jiermitttng  the  fancy  to  supersede  sober  judgment; 
and  can  vc  thus  preserve  them  as  unquestionable  and  unira- 
peachable  memorials  of  our  art  history  in  England,  and  of  the 
epochs  they  now  illutitrate?  Let  me  ask  what  is  necessary  to 
accomplish  this  beyond  a  doubt,  beyond  a  surmise  of  corrup- 
tion? A  thorough  knowledge  of  the  different  phases  which 
mediieval  art  assumed  not  only  in  this,  but  in  otoer  countriee 
during  five  centuries;  a  scrupulous  and  Eubmissive  respect  for 
the  taste,  the  skill,  and  genius  of  the  men  of  that  period,  and 
for  the  art  which  they  enriched  by  their  talents;  an  absence  of 
self-love.  If  such  be  the  qualification,  I  boldly  declare  my  con- 
viction, that  in  no  period  of  this  country,  not  even  in  the  age* 
just  quoted,  existed  there  men  more  competent,  more  faitb^l, 
more  aealou«  to  accomplish  this  great  work.  In  the  middle 
ages  the  artivts  disregarded  the  tastes  of  the  preceding  periods, 
and  engrafted  on  an  incomplete  work  the  atyle  of  their  own 
epoch.  But  now  the  very  essence  of  our  school  is  synchronism, 
and  an  almost  slavish  adherence,  as  it  were,  to  precedent — 
a  laborious  search  for  examples  and  authoritv; — not  a  monu- 
ment unvisited — not  a  book  unread — not  a  Ms.  unexamined, — 
that  contain  aught  to  illustrate  and  explain  the  aria  of  thoee 
times. 

We  have  architects,  too,  whose  own  works  may  side  by  aide 
contest  the  palm  with  the  buildings  of  the  olden  style.  And 
this  work  might  be  entered  npon  with  the  more  confidence 
under  the  sound  judgment  and  discretion  of  the  actual  profes- 
sional adviser  of  the  Dean  and  Chapter,  for  his  taste  and  skill 
are  proved  in  the  numberless  churches  which  he  has  erected; 
his  knowledge  in  Gothic  art  cannot  be  excelled;  hia  feeling  for 
it  is  most  intense;  in  the  face  of  Europe  he  carried  off  the  palm 
for  the  new  Gothic  church  nt  Hamburg:  and  he  posseaset  the 
unreserved  confidence  of  the  nrofesaion.  The  name  of  Scott  ia 
a  sufficient  guarantee,  that  if  the  work  of  restoration  be  done 
to  the«c  royal  tombs,  it  will  be  carried  out  learnedly,  truth- 
fully, and  artirtically. 

1  seek  to  avert  a  vast,  a  lamentable,  a  dishonouring  destruc- 
tion, ere  it  be  irrevocable — «  calamity,  the  pos&ibility  of  which 
1  feel  none  here  present  can  contemplate  unmoved.  1  ask  for 
no  rash  nor  extravagant  re-construction,  but  merely  a  replacing 
of  what  is  evidently  known  ns  having  once  been  there — a  repe- 
tition of  what  in  other  parts  of  the  same  monument  may  already 
have  survived  the  wiuitonness  of  wilful  dilapidation,  or  the 
waste  arising  from  neglect.  And  never  were  coincidences  more 
fa vouriible— never  was  the  work  more  colled  for,  which  it  has 
been,  perhaps,  reserved  fur  the  honour  of  the  present  times  to 
realise.  What  would  more  excite  the  loyal  feelings  of  the 
numerous  visitors  to  the  Abbey  than  to  see  the  tombs  of  -Eng- 
land's gloriousmonarchs  treated  with  respect  by  thoee  in  power. 
and  restored  to  comparative  completeness?  And  what  a  moral 
and  biHtorical  lesson  to  teach  them  how  much  we  owe  of  the 
reputation  of  the  English  name  in  medieval  times  to  Iheir 
heroism,  and  much  ur  our  present  liberties  and  greatness  to 
their  wisdom!  The  viiiitors  also  would  see  the  progressive  his- 
tory of  mediisval  art  during  three  centuries,  and  learn  to 
appreciate  the  beauties  of  each  successive  development.  Is  it 
wise  of  our  government  to  let  the  people  see  the  tombs  of  our 
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nioft  glorioui  Wngk  dishonotired,  and  infer  that  ft  feeling  of 
loyalty  and  affection  to  past  dynuitties  is  of  no  coiiBequenc«^ 
Is  there  not  ^imettunfc  au^st  and  venerable  in  the  kingly 
state,  and  ihall  we  allow  the  record  of  n  dead  monarch  to  be 
deapieed  and  neglected?  la  it  wi*H!  nt  Huch  uiitnicnts  sa  these, 
wben  all  that  can  puHHilily  be  done  abnuld  be  accompli  shed,  to 
gather  round  the  tbrone  and  its  antecedents  the  (tymitatliies 
%ad  affections  of  tlie  people,  to  allow  the  diiit  of  the  dead  kings 
to  ha  aa  no  value?  Let  ub  hope,  then,  that  the  goTernment 
will  awaken  to  it*  duties.  It  ia  the  common  custom  of  the 
land,  that  a  family  in  answerable  for  the  maintenance  of  the 
tomb  of  a  deceased  relative.  U  there  no  tie  of  affection  and 
reverence  between  the  crown  of  to-day  and  of  nast  time*?  The 
Abbey  authnritietf  have  of  late  years  none  roucn;  hut  they  have 
Bot  the  msana  to  effect  all  that  is  required:  and  there  is, 
baddm.  no  pretence  to  call  upon  them  to  restore  the  tomba 
depoaited  within  these  tuwred  walla.  Their  funds  are  little 
adequate  to  uphold  the  fabric.  And  the  endowments,  granted 
by  royal  munificence,  have  been  since  confiscated.  Let  ua 
hope,  then,  that  the  high-minded  adviaem  of  the  Sovereign 
will  appreciate  this  duty,  and  i<how  their  loyalty  to  the  throne 
aodpnatlge  of  the  cronn  of  Eni^land,  by  causing  the  restora- 
tion of  thne  dilapidated  memoriiUs  of  ancient  sovereignty. 

la  the  discuBston  which  took  place  on  this  subject,  on  March 
8th,  Sir.  Donaltlwm  exprettseil  hiH  obligalinn  to  the  Chairman  for 
enabling  him  to  put  the  members  in  pos:>essiQn  of  some  addi- 
tional information  nhich  he  hnd  recoiveil  since  the  tatit  meeting, 
in  a  letter  from  Mr.  (.'.  H.  Smith,  explaining  that  the  green 
stones  in  the  mo«nic  pavement  before  the  altar  were  not,  as  he 
had  supposed,  Merpentine,  but,  in  fact,  pure  green  porphyry. 
He  had,  in  the  next  place,  be«n  favoured  hy  .Mr.  Britton  with  % 
report  on  the  National  Monuments  and  Works  of  Art  in  West- 
aiinster  Abbey  and  other  I'ublic  Edifices,  printed  in  1811  by 
order  of  the  House  of  Commons.  Ho  also  begged  to  submit 
for  Inspection  the  following  iutereating  objects: — Some  beauti- 
ful slcotcbes  of  the  monuments  referred  to  (with  other  antiqui- 
ties at  home  and  abroad),  by  Mr.  Burgess;  a  specimen  of  the 
marble  floor  of  Conrad's  Choir  in  Canterbury  Cathedral,  with  a 
coloured  rubbing  of  about  a  quarter  uf  the  piivenient  of  Becket's 
Shrine,  both  contributed  by  Mr.  AutKtin  of  Canterbury;  nnd  a 
fragment  of  thn  thick  coating  of  paint.  &c.,  with  which  the 
Purbeck  marble  statues  iu  the  Temjile  Church  were  formerly 
encrusted,  exhibited  l>y  Mr.  Edward  Richardson,  sculptor.  Mr. 
Donaldson  next  referred  to  a  rubbing  of  a  nionumeucal  brass  in 
the  floor  of  Edward  the  Confessor's  Chapel,  and  state<1  that,  at 
the  coronation  of  her  present  majesty,  a  portion  of  the  lower 
part  of  the  braes  wa«  entirely  removed  by  one  of  the  workmen 
emuloyed,  solely  because  it  interfered  with  the  erection  uf  a 
gallery,  raised  to  enable  some  of  the  diNtingutNhed  viNitors  to 
witneos  the  ceremony.  By  examining  the  marble  ^lub  in  which 
this  brass  was  inserted,  ho  fand  been  able  to  trace  the  whole  of 
the  original  design^  and  of  this  he  exhibited  a  drawing,  which, 
by  Its  contrast  with  the  rubbing  showing  its  present  state, 
would  enable  the  meeting  to  jiid|;e  of  the  desecration  and  ah- 
stractiuris  to  which  the  monumentb  in  Westminister  Abbey  were 
liable.     Mr.  Donalitson   next   referred    t*)  a  drawing  uf  a  sug- 

?;eiited  restoration  of  the  Shrine  of  Edward  the  Confessor,  dif- 
ering  in  the  character  and  arrangement  of  the  upper  part 
from  that  which  ho  submitted  at  the  last  meeting,  tie,  how- 
ever, utterly  disclaimed  the  slightest  wi^b,  in  these  suggesttona, 
to  encrctach  in  any  way  up^m  the  province  of  Mr.  G.  G.  Scott, 
who  was  BO  well  qualified  to  conduct  the  restoration  of  the 
monument.  His  only  object  was  to  remove  the  impreiision  of 
the  incongruous  addition  to  the  Shrine  made  in  the  time  of 
James  11.,  and  to  show  the  different  modes  of  reotoratiun  M-hicb 
might  be  adopted.  Probably  the  drawing  now  produced  was 
more  in  accordance  with  a  manui^cript  in  the  possession  of  the 
Deau  and  Chapter  than  the  former. 

Mr.  G.  G.  Scott,  the  architect  to  the  Dean  and  Chapter,  said, 
with  regard  to  the  monuments  themselves,  he  would  mention 
first,  that  extraordinary  group  of  which  the  Shrine  of  the  Con- 
feasor  was  the  principal,  executed  as  they  were  by  Italian 
Wtists  iu  the  time  of  Henry  III.  Thew  coinitrised  the  two 
inonic  pavements,  the  Shrine  of  the  Confessor,  the  tomb  of 
Henry  111.  himself,  thoxe  of  his  children  and  grHiidcbildren  in 
the  ambulatory  round  the  clioir,  and  a  little  monument,  nut 
generally  known,  to  the  ton  of  William  de  Valence.  The 
latter  monument  exhibited  a  small  piece  of  glass  mosaic-work 
aad  braia,  and  was  laid  in  the  floor  immediately  under  the  step 


of  the  monament  of  Henry  V.  He  had  found  that  Abbot  W^are, 
or  r>e  Ware,  was  apnointMl  in  1363,  immediately  after  which  he 
went  to  Kome,  ana  probably  there  saw  mosaic  monuments, 
which  led  him  to  wiiin  to  introduce  that  style  into  England. 
He  was  at  Rome  in  I'iti?,  and  on  his  return,  brought  with  him 
the  various  stones,  porphyry,  and  glass  mosaic,  and  men  capable 
of  executing  works  in  both  materials.  The  names  of  two  of 
the  principal  of  these  had  been  preserved;  the  mosaic  pavier 
was  Odoricus,  and  the  man  who  executed  the  glass  moealee  waa 
called  Peter,  a  Roman  citizen,  his  surname  not  being  known. 
The  date  of  the  [altar]  pavement  wns  1968,  and  of  the  Shrine, 
Wt)9.  Mr.  Scott  next  quoted  the  following  passage  from  Pro- 
f^bor  Willis's  'flistory  of  tlanterbury  Cathedral': — 

"Th*  Shrin*  of  Kdwud  lh#  Conrrwar,  whicb  ttlll  mntlnt.  lUhourtl  Is  S  Mrify 
RiuttUMd  ARd  n«(lect«cl  aUW,  In  WMimliiti^  Abhry,  «1»  fvrrv  ie  lUuMraM  th* 
mrrmn([vmri)I  tif  Bptkei**  ahtliic,  tod  probKUf  thivko  at  tba  othir  principal  axLata.  It 
•tandi.  Ilkr  Dcckft'i  In  ■  chapel.  4nil  •rti4r*tMl  from  tht  tholt  >nd  bl|h  kllw  by  • 
nri-Acm,  liui  yd  oat   K  d*Uohed  bukldlnj|,  m  Ui«  ladv  e4iip«li  m  comavoly  mm. 


AnblMclurkllir  jpMklBf,  the  tb«p<U  at  Bcck«l  Ki>d  Mw»ii  mn  wtUtla  tka  i 
IU  rail  tuil ,  tbr  {larMncat  tit  botb  caata  la  nlied  above  ttw  IncI  of  tbacbdr,  aad 
••cb  *brin*  U  a  paralldOfTam  on  the  i>Un,  and  •tuidi  oaal  aad  wnt.  TIm  altar  la 
ai  IU  wnl  cod.  aad  Id  contact  with  It,  m  thai  tha  aalnt  li  plaead  btUod  tha  altar, 

rttro  <iUar4;  and  Niprocally,  tiM  altar  I*  at  *  liM  head  of  Ih*  aalat,' atare  ih*  haad 
Df  a  curpM  wa*  alusya  laid  to  tb«  wnt.  Tbfae  phraaaa  hava  alnsidr  occDrrad  )a  osr 
qonUthm*  rrocB  lb*  monklah  cbrontclvni  for  aaaiapta,  la  Iba  Sai<>n  nlhnlrsl,  ih« 
naliiUiial  altar  waa  plSMd  at  iba  bead  at  Dunatan  i  aad  Aoaalvi.  Odo,  WUlfld,  aod 
oUwtt  w«t*  dapoaltcd  behind  alUra.  Od  the  othtrr  band,  tn  ctiaHtry  tjiapala.  Utt 
tomb  of  tba  ■nraDoolitfl  ftnnd«rli  MSiinooIr  at  tha  wait  of  th«  ilUr,  ao  tbat  tbi 
print  atanda  at  tba  foot  of  tba  lootb.  Tba  daacrlpllon  of  tti*  (lirtoa  of  81.  Ciuhbcrt 
at  Uurtiain.  wUI  alw  asm  to  llttutrat«  the  two  alrradjr  nvntloiictl.  Tbla,  UM^  waa 
)iliw-<^  t>rhliid  tba  gTtat  rcredoa  of  th«  high  allar  npun  a  raiMit  (lUirurm  ladaaarti 
and  funnlnB  vhat  ma  called  a  '  CrrrUirt.'  or  cha{i«4  for  the  reception  <>f  tba  Ibratraai. 
Thli  plalfo'Dt  may  itlU  b«  ac«n  eaiendins  p>rtl<r  li>l«  lb«  areai  eaalera  uanaeai,  mr 
'NIdc  AKira,'  aa  It  I*  called.  In.  tlir  mldat  of  It  '  hit  eacred  Shtlue  waa  aaaJtad  nUb 
molt  corlniit  irotk  mart  ship  of  On*  and  cottly  irrewn  inart>le,  all  tined  and  ^ItwIUl 
gold.  biTlDK  Tuur  aeaU  i^r  place*  cunvenleal  ainlefDeatb  ibe  thtlna  for  tba  pDgriBS 
Of  laate  meo  MiUoff  oD  thalr  koata  lo  laan  aad  rcat  oo.  In  tb«  Uaw  of  Ifaair  daeaut 
oArtuKtaiKircrTeiiiprBjTratoGQd.aodbulySt,  Cntbbefl,  for  blaralraculoua  raUafaad 
wnettmr  '"  i;rii^priheibr1n^ftf  Edward  tSeConfltaaortharaanafvhea.lbiwoasaelk 
•UlL  wbkb  probably  Kr^ed  Jar  a  iltulUr  parpoaa.)  *"At  tbt  ■raotoodof  Ihaabftotsf 
Bl.  Cuthbert  waa  a  litllr  altar  adJarD")  bi  It,  for  niiaa  to  ba  aald  oaly  ao  lbs  pal 

aad  holy  feaal  of  81.  Coihliart'*  day  In  Lent And  at  tbla  feaal,  aad  certala  adwr 

fiaUral  dam.  In  lime  of  ISrlnr  tmica,  tbey  ware  aecoatomad  la  dnw  up  tha  eofar 
of  SI.  Ctiibb«rt'B  ahrlne,  6claK  o'  walnarot.  ....  aad  a  atniB|  nm  waa  teMaoari 
therato,  and  illd  nio  up  and  dourn  In  a  puUry  under  tbc  eault  for  ibc  drawing  up  at 
Ummvtt^  Sii«  Hundlnir  illrrr  bell*  were  faalened  to  th*  aatd  r«p«,  wblcb  at  lh« 
drawing  ap  of  the  rover  mad*  aoeb  a  goodly  aouod,  that  It  ailrrad  all  tba  paiipla'a 
haana  wltblo  ibc  church,' Ac.  Tliia  cover  waa  painted  aod  raruUbed  Nlibla  aad 
wllbont:  and  wlilihi  the  rerctAry,  on  brMb  nDith  and  aontb  lldea,  tban  ware  anbilat 
of  titt  walnatut  for  teUn."^Mlf»  of  IHirKan. 

The  peculiarity  thua  mentioned  in  the  nhrinc  of  St.  Cnthhert' 
at  Durham,  appllctl  exactly  to  this  at  Westminster.  All  the' 
hidtorians  he  had  met  with  said  that  the  seven  niches  in  St. 
Edward's  Shrine  were  made  for  the  ]>atients  to  kneel  in,  to 
receive  miraculous  cures;  and  it  would  be  found  they  were 
exactly  of  the  proper  heif^-ht  to  receive  persons  kneellnj^.  PrtK 
bahly,*too,  in  the  Wetttmiitsier  Shrine,  there  was  a  rover,  to  be 
drawn  up  as  at  Canterbury.  Reekinf^  also  for  proofs  of  ita 
existence,  Mr.  Scott  had  found  throe  holes  immediately  over  in 
the  vaulting  of  the  rrrof,  through  which  he  had  no  di»ubi  the 
cords  psHsed  by  whic^h  the  cover  of  the  shrine  was  raised.  In 
Kcepes  History  (1680),  the  upper  part  of  the  feretory  of  St. 
Edward  was  described  as  having*  been  eovered  with  plates  ©f 
the  piirettt  fC'dd,  set  about  with  precious  stones.  Dart  described 
it  as  of  GTold  and  preciouH  stones,  adding  that  the  workmanship 
exceeded  the  materials.  In  the  library  of  Westminster  Abbey 
there  was  an  old  Ser%"ice  Book,  of  the  time  of  Richard  II.,  and 
an  initial  letter  of  the  service  for  St.  Edward's  day  oontained  a 
ntde  representation  of  the  monument,  as  a  stone  erection,  with 
a  very  rich  ^Iden  or  f^ilt  shrine  above,  sot  with  precious  stones. 
The  form  of  this  Shrine  was  represented  in  the  drawing  ai 
lomething  like  the  roof  of  a  cathedral  without  the  lower  walls. 
It  had  the  aisle  roof,  the  clerestory,  and  the  principal  roof;  and 
on  the  inclined  surface  corresponding  with  the  ai^le  roof,  was  a 
representation  of  the  king  in  his  robeK,  probably  in  enamel. 
There  was  one  great  di-wimilarity  between  the  exiiiting  remains 
and  tbia  drawing:  the  latter  showed  the  whole  of  the  seven 
niches  in  a  row  on  one  side;  hut  that  mode  of  representing  them 
would  probably  quite  accord  with  the  artist's  notions  of  accuracy; 
and  although  the  representation  could  not  he  trusted  for  a 
minute  detail,  this  error  could  not  be  taken  as  a  proof  that  the 
upper  part  was  entirely  dissimilar  to  the  original;  especially  as 
the  iiluminHtors  of  those  days  would  think  more  of  the  gold 
pHft  than  oC  the  stone.  No  one  could  doubt  that  there  was  an 
altar  at  the  bead  of  this  monument;  nnd  he  amid  not  help 
thinking  it  waa  Htaiiiliiig  till  the  time  of  the  Ureal  Rebellion. 
He  found  that  it  bad  certainly  not  been  standing  since,  and 
there  was  proof  that  a  certain  amount  of  ruin  took  place  In  the 
Abbey  at  that  time.  At  the  end  where  the  olur  stood,  a  bol« 
appeared  to  have  been  made  by  some  accident,  and  this  had  been 
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bed  ap  with  B  common  paii«]  taken  from  aome  monainent 

'  the  seventeenth  century.     This  looked,  therefore,  rb  if  the 

nl^iury  had  taken  jilace  ut  that   lime.     The  nltar  wbn   certainly 

ot  standing  tn  the  time  of  Dart,  whose  word^  were — "'An  altar 

d  there,  which,  even  itince  the  Hefurmation.  has  been  canuAUy 

Aed  at  uur  coronations;  particuUrly   at  that  of  {.'hurlea  II. ' 

■ndford.  in  his  nccnimt  of  the  coronation  of  Jnmes  II.,  spoke 

1  times  of  "the  altar  of  St.  Edward,"  upon  which,  he  aaid, 

regalia  were  plared.      Looking,  however,  to  the  drawing 

jivea  in  the  same  work,  this  altar  appeared  to  be  only  a  very 

ittle  table;  and  that  it  was  not  permanent  was  aWi  proved 

'  Y  the  author  referring  to  "one  Turkey  carpet,  to  be  placed 

Qder  the  attar  of  St.  Edward."     Whether  the  old  practtoe  of 

tlacing  the  regalia  on  ^'the  altar  of  St.  Edward"  had  been  con- 

led  till  the  last  coronation,  Mr.  Scott  was  unable  to  «ay.   He 

■^t  Mr.  Donaldflon's  idea  that  there  were  several  pillars 

Ipun  the  Shrine,  to  carry  lights,  wn<t  probably  correct.     Many 

locumentft  proved  that  lighU  were  used  artiund  the  Shrine.    On 

he  north  and  south  of  the  Shrine  were  the  tumba  of  Kilith,  wife 

the  ConfesMr,  and  Maude,  wife  of  Henry  1.;  and  a  manu- 

ript  referred  to  by  ]>Hrt  stated,  that  on  certain  d:iys  s  lamp 

•■8  iHirnt  at  the  sides  of  th»  altnr,  near  those  tombf);  a  large 

np  before  the  altar,  and  three  otherit  before  that.  There  was  a 

tfreat  prsclical  difficulty  in  deciding  what  was  the  uriginiil  deitign 

^  the  altar  end.     At  presents  large  ^lah  st<tne.  inlaid  vritli 

posaie^  w.ic  supported  very  rudely  hy  two  spiral  columns,  similar 

I  form,  but  larger  than  thot>e  formerly  at  the  east  end,  being 

';  inches  in  diameter,  whilnt    the  latter   were  only  4  inches. 

hese  western  columns  had  neither  capitals  nor  bases;  but  by 

rcavating  under  one  of  them,  he  had  found  that  it  ran  into 

he  ground  to  juH  the  lenyth  of  the  column  whoM  capital  only 

emained  in  its  place  at  the  Houth-eaitt  angle  of  the  monument. 

iit  to  the  slab  thus  supported,  be  did  not  quite  concur  with  Mr, 

rDonald^on  that  it  had   been   the   front   of  the   altar;  partly  on 

Faccount  of  its  hei^ht,  which  in  that  position  mu«t  have  Wen 

Is  ft.  10  Id. — an  unusuntlv   great  height.*     At  all   events,  this 

flsrse  slab  wbs  not  very  far  out  of  ittturiginHJ  place.  It  projected 

It  or  H  inches  beyond  the  width  of  the  Shrine,  and  on  that  pro- 

Ijection,  MS  cUewhere,  the  mosaic  pattern  appeared,  and  that 

Ipattern  corresponded  with  those  on  the  narrow  slipit  above  the 

lAMihas;  the    different    pattemR    of  the  two    sides  being  each 

rMnected    with   a     corresponding    portion    of  the    large    end 

■  •lab.     Judging   from    the   remaimt   of  the  ancient  insoriptiou 

[round  the  monument,  it  must  bave  extended  round  the  west 

1 9aAi    therefore,   the   large    slab    could    not    then    have   heen 

S laced  quite  so  high  as  at  present.  His  theory  was,  that 
.  formed  the  upper  part  of  the  reredos  oi  the  altar; 
'  and  that,  being  thu«i  wider  than  the  lower  part,  the  latter 
'  was  equally  widened,  by  narrow  slips,  down  to  the  flrmr. 
I  The  eitreme  edtres  of  the  long  slab  being  destitute  of  ornament 
i  (except  some  miidfrn  imitatiiin  of  mosait:),  he  imagined  tliose 
KsnHaees  were  hidden  by  the  columns  at  the  two  weotern  angles, 
|tllUB  inoreaKing  the  width  of  the  altur  front  ktill  more.  To  suit 
I  p<i6ltioD  of  the  columns,  the  entablature  at  those  points 
It  bave  piojected  over  them  in  a  manner  not  unusual  in  works 
Lof  that  period  and  style.  The  whole  of  the  cornice  was  modern, 
land  the  original  entablature  mu»t  have  been  injured  when  the 
lawtaUic  shnue  was  removed  after  the  Keformatitm.  Remaining 
Itinis  dilapidoted  for  a  time,  it  wax  probnbly  repaired  in  the  time 
lof  Queeu  Mary,  to  which  era  might  perhaps  be  ascribed  the 
Ipaeudo-shrine  now  surmounting  the  monument.  Judging  only 
ifrom  the  style  of  that  addition,  he  should  have  considered  it  a 
T  work  of  the  reign  of  James  11.;  but  Dart  spoke  of  it  as  being 
I  ao  old  that  he  thought  it  was  coeval  with  the  lower  part;  an 
[opinion  be  would  scarcely  have  held  if  it  hnd  been  made  when 
f  ^e  was  a  hoy.  Afterwards,  at  the  time  of  the  Great  KebelHon, 
\M/U.  Scoit  supposed  thai  the  altar  was  tlirown  down,  and  that 

he  large  slab  above-mentioned,  with  the  architrave  above  it, 
l/ell  diiwa,  ruining  the  whole  of  the  weitt  end;  and  when  it  was 
^xepaired.  the  fragment  of  the  seventeenth  century  was  used,  as 
IWfure  referred  tt^—the  present  disposition  of  this  part  dating 
Ifrom  t>ie  time  of  Cltarles  II.  U'ith  rfwpect  to  the  monument 
kmT  Henry  111.,  Mr.  Scott  stated  that  the  canopy  existed  abtmt 
[  iSO  years  ago.     He  might  leave  the  members  to  their  own  com- 

ncota  on  the  other  tomhit.  The  great  question  was  that  of 
ation.      What   Mr.  Donaldson    bad  said  of  the  present 

*  la  npij  b>  Ur.  Scoti.  Ur.  5tol««  olMMTcd  ihic  tbc  ctLDi>iilc«l  lidglii  ot  ihc  «U«r, 
laenrrflns  M  Ibc  Ro«Ban  riuai.  vaa  -t  (t.  ^  in.  j  Ur.  Uigljy  Wj>u  taid  tbat  th*  early 
lattVB  ««*«  Mcbrr  I  mad  Mr.  Dotutdiaii  atHwnritl  Uh  ilt«r«  tutrt  boidb  la  llnlr  4  fret 


dreadful  state  of  these  monumeata  was  perfeetly  true;  but  the 
question  was — what  they  were  to  do  with  ibem.  There  were 
two  views  to  be  taken  of  the  case:  on  the  one  hand,  if  these 
moDumcntii  were  renewed,  would  they  be  fhx  monuments  that 
were  erected  to  these  illustrious  individuals?  Supposing  they 
were  tn  introduce  mum:  of  the  beautiful  glsHH  mosaic  of  Mr. 
Stephens  into  the  Shrine  of  the  Confessor,  it  would  cease  to  be 
the  work  which  Peter,  the  Roman  citizen,  carried  into  execution. 
If  they  renewed  the  marble  of  Queen  Eleanor's  tomb,  it  would 
not  be  the  monument  which  Edward  erected  to  his  Queen. 
Moreover,  it  might  be  fairly  said  that  the  very  identity  of  thewe 
things  wax  proved  to  the  pohltc  mind  by  their  dilapidation.  If 
they  had  come  down  to  the  present  time  without  a  speck  upon 
them,  the  public  would  not  believe  they  were  what  they  pro^ 
fessed  to  oe.  The  very  wounds  they  had  received  were  the 
proofs  of  their  identity ;  and  though  it  was  grievous  tn  witness 
their  decay,  he  could  not  help  feeling  that  poMiblv,  if  those 
wounds  were  repaired,  we  might  cease  to  love  the  place  as  we 
did  now.  The  case  on  the  other  Hide  appeared  to  be  equally 
Btroog.  In  one  word,  were  the  monunifitts  of  the  victors  of 
CreiRy  and  Agincourt,  and  of  the  sainted  Edward,  to  depend 
for  their  duration  on  miserable  Eni.di«h  marble,  and  periahahle 
Keigate  stone?  He  would  not  in  any  way  appear  to  attempt  a 
decision  between  these  two  views  of  the  question;  neither  of 
which  he  had  Atated  as  indicative  of  his  individual  npininn,  but 
on  the  contrary,  he  bhould  be  glad  to  hear  the  opinions  of  others 
on  so  interesting  a  xubject.  As  one  step  towards  restoration, 
however,  ioHtantly,  by  the  aid  of  government  if  it  could  be  pro- 
cured, or  by  other  means,  perfect  drawings  should  be  made  of 
every  meditcval  monument  in  the  Abbey,  as  now  existing;  with 
ever}'  detail  shown  with  such  perfect  minuteuess,  that,  in  the 
event  of  therr  perishing,  it  might  be  easy  to  re-construct  them. 
In  addition  to  their  present  state,  another  set  of  drawings  might 
give  a  complete  restoration  of  them,  according  to  the  judgment 
of  thi>se  who  undertook  it — probably  a  cnmmittee  of  architecta 
and  antiquaries — with  models  of  such  things  as  could  nut  be 
well  shown  by  drawinga.  Such  a  series  would  serve  as  the 
authority  for  restoration  now  or  hereufter;  and  even  if  not  so 
used,  they  would  he  of  the  utmost  value. 

Mr.  ¥..  Richardson  said  objections  to  restoring  the  monu- 
ments  had  been  raised  by  many  learned  and  respected  antiqua- 
lies,  from  a  jealous  fear  that  all  originality  might  thereby  be 
loKt;  hut,  on  the  other  hand,  many  valuable  relicti  had  been 
dpfitroyed  from  a  honest  belief  in  their  utter  worthlessness,  and 
a  consequent  neglect  of  timely  repair.  He  could  wi»htosee 
the  existence  more  frequently  of  the  feeling  displayed  by  Lady 
Dudley,  who,  in  her  will,  dated  in  1673,  adverted  in  strong  lan- 
guage to  the  fact,  that  the  tomlrt  of  her  noble  ancestors,  in  the 
Beauchamp  Chapel,  Warwick,  had  become  much  blemished  hy 
consuming  time,  and  were  in  danger  of  utter  ruin;  and  she  ac- 
cordingly beiiueuthed  a  certain  sum  for  their  perpetual  repair. 
With  regard  to  the  Westminster  tombs.  hiH  motto  would  be,  to 
clean<fie  hut  to  deMtmy  nut;  to  add  as  little  aa  posKible,  and  nut 
even  that  little  without  the  beet  authority.  Accurate  and  core- 
ful  drawings,  casts,  &c.  should  be  taken  during  the  progress  of 
re«itoratiun.  An  immense  number  of  valuable  historical  monu- 
ments had  entirely  disiappeared  within  the  last  twenty  or  thirty 
years.  Indeed,  a  recent  letter  from  the  present  historian  of 
Leicester  to  Mr.  Kichardsim  !<tated  that  he  hud  recently  dis- 
covered, in  a  field  near  Nottingham,  a  fine  effigy  of  a  crusader, 
standing  as  a  rubbing-po^t  for  cattle. 

It  WHS  suggested,  at  the  close  of  the  proceedings,  by  Mr. 
Donaldson,  uiat  a  party  should  be  formed  to  visit  the  monu- 
ments at  Westminster:  and  accordingly,  on  the  K^th,  the  mem- 
bers, to  the  number  of  one  hundred  and  fifty,  aflsembled  and, 
accompanied  hy  Messrs.  Donaldson  and  Scolt,  minutely  exa- 
mined not  only  the  royal  tombs,  but  every  object  of  interest 
connected  with  the  .\bbey. 

The  discussion  was  renewed  at  the  Institute  on  the  ^nd,  at 
the  conclusion  of  which  a  proposition  was  move<l  by  Mr.  T.  L. 
Donaldson,  and  seconded  by  Mr.  Papworth,  *'That  the  Council 
of  the  hwtitute  be  requested  to  draw  up  a  humble  address  to  be 
presented  to  the  Queen,  praying  that  her  Majesty  will  be 
pleaKed  to  appoint  a  ('omniiHsItm  for  the  purpose  of  taJcing  into 
consideration  the  dilapidateit  condition  of  the  Royal  Tombs  in 
Westminster  Abbey,  with  a  view  to  the  adoption  of  such  mea- 
sures us  niay  he  proper  for  the  preservation  and  perpetuation  of 
these  important  national  monuments;  and  that  the  seal  of  the 
Institute  be  affixed  thereto."  The  proposition  was  put  from  the 
chair,  and  carried  unanimously. 
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THE    ABSORBENT    POWER    OF    CHALK,    ANU    ITS 
;  WATER    CONTENTS. 

By  Prof.  Vayw  Thomas  Anstbo,  F.R.S. 
[Paper  read  at  thf  ItutUution  of  CMl  EngioMrr.^ 

Tnu  wide  ext«nt  and  uniform  cbarncter  of  the  chalk  forma- 
liOD  of  £a|;Undf  aDd  the  vast  population  more  or  1e«s  directly 
ooncerned  with  its  preseoce  at  or  near  the  eurface,  impart  great 
iotereit  and  importance  to  every  fnct  connected  with  ittj  physiciLl 
ooadition.  The  author  having  been  lately  engaged  in  some 
investigations  with  reference  to  the  absorbetit  power  and  capa- 
city for  water  uf  different  parts  of  the  chalk,  and  having 
obtained  some  results  which  are  not,  it  is  believed,  genendly 
known,  an  account  of  the  investigation  is  now  laid  before  the 
lostitution  of  Civil  Engineers^  as  huvinic  distinct  and  imme- 
diate reference  to  the  practic«  of  engineering.  The  account  of 
the  experiments  Im  prefaced  with  a  short  statement  of  the 
geological  chomcter  of  the  rock  referred  to. 

The  tipper  cretn4-eou(«  formations  of  the  Uritisli  lidanda  include 
the  challc,  commonly  so-called,  reposing  first,  and  only  partially, 
on  impure  and  variable  deposits  of  mired  calcareouH,  siliceous, 
and  argillaceous  rock,  called  sometimes  the  upper  greenssnd; 
and  then  on  a  bed  of  tough  clay,  generally  knovt-n  as  the  gault, 
very  impermeable  to  water,  and  very  persistent  wherever  the 
baae  of  the  chalk  series  has  been  reached.  The  upper  green- 
sand  reoeive-s  its  name  from  the  frequent  presence  of  minute 
particles  of  silicate  of  iron,  and  often  posses  insenaibly  into 
impure  and  dirty  chalk.  The  gault,  the  thickness  of  which  is 
moderate^  generally  preserves  its  eswntial  character  and  appear- 
ance, 3.ud  ii  very  important  in  keeping  up  the  water  contained 
in  the  chalk,  and  preventing  it  from  pamdug  down  into  the 
underlying  sandv  t>edH  of  the  lower  cretaceous  series. 

The  range  of  the  upper  cretaceous  deposits  of  England  is 
limited  nliKolutely  by  the  sfuith  and  east  coast  line,  extending 
from  near  Bridport,  in  Dorgetshire,  round  by  Ueachy  Head  and 
Dover,  along  the  Essex,  (Suffolk,  and  Norfolk  coasts,  to  Hun- 
stanton, near  Lynn;  while  a  rtraight  line  drawn  on  the  map 
from  Briduort  tu  Hunstanton  passes  not  far  from  the  line  of 
outcrop  of  the  lower  cretaceous  dcpoHitu,  or  lower  grcensond. 
There  is  also  a  considerable  outlier  of  chalk  further  to  the 
north,  in  Lincolnshire  and  Yorkshire.  Within  these  lines  is 
contained  a  total  area,  of  about  W,00u  Rquare  miles  of  country, 
from  about  SOOO  square  miles  of  which  the  chalk  has  been 
removed,  by  denudation,  in  the  weald  of  Kent,  and  Sussex, 
leaving  about  18,000  >«quare  mites,  of  which   perhaps  about  HOOri 

3[uare  miles  are  so  completely  covered  hy  thick  tertiary  depo- 
ts of  clay  and  other  impervious  matter  as  to  conceal  the 
chalk,  and  to  remove  it  entirely  from  obKervation.  There  still 
remain,  however,  about  10,000  square  miles  of  country  occupied 
by  the  chalk,  or  covered  with  less  considerable  though  often 
very  imjiortant  beds  of  gravel.  This  district  generally  pre«^nig 
a  range  of  bmooth  hills,  or  downs,  for  the  moKt  part  much  above 
the  sea  level,  and  often  scooped  out  into  hollow  combes. 

The  chalk  lies  generally  in  nearly  horizontal  beds,  or  with  a 
vcrr  small  dip,  although  in  certain  partn  it  ih  much  tilted  and 
broken.  With  the  exception  of  the  North  and  South  Downs, 
which  dip,  the  former  to  the  north,  and  the  latter  to  the  south, 
the  general  and  very  moderate  inclination  of  the  whole  mass  is 
towards  the  south-east,  so  that  there  )«  formed  an  irregular,  tri- 
angular trough,  or  basin,  between  the  North  l>owns  and  the 
rougu  of  chalk  hills  in  tlie  cotintieN  of  lluckinghnni  and  llert- 
ford.  The  chalk  which  forms  this  basin  is  covered  by  the  older 
tertiary  formations  of  the  London  and  plastic  clay  series. 

The  subdivisions  of  the  chalk  are  not  very  tttrongly  marked, 
but  are  sufliclently  distinct  to  be  worthy  of  some  notice.  They 
are  most  conveniently  designated  ns  the  upper,  middle,  and 
lower  portions  respectively,  since  by  the  use  of  these  terms 
their  relative  position  is  merely  indicated.  The  lower  portion 
is,  however,  very  generally  known  as  the  chalk  mar],  or  cluncb, 
terms  not  always  applicable.  The  betls  of  the  upper  chalk 
alternate  with  luycrx  of  flint,  not  uniform  over  extensive  areas, 
but  on  the  whole  sufficiently  regular,  and  marking  ^tith  much 
precision,  though  not  invariably,  the  stratification  of  the  rock. 
Occasionally  there  ore  transverse  crevices,  albo  occupied  by 
flints,  but  they  are  nowhere  no  nearly  adjacent  as  to  offer  any 
effectual  barrier  to  internal  drainage,  and  the  pasi^age  of  water 
thniugh  the  whole  mass.  There  is  no  marked  limit  to  the 
upper  beds  beyond  the  mere  ahscnco  of  flint  bands;  and  the 
position  of  the  lowest  band  of  Aints  is  a  local  accident.    The 


bottom  li«ds  of  the  rhalk  are  usually  of  somewhat  lower  specific 
gravity  than  the  upper,  the  cubic  foot  of  the  latter  rock  weigh- 
ing on  an  average  nearly  159  lb.,  whilst  the  same  quantity  of 
the  former  weighs  barely  lAtlb.  The  colour  of  this  |>ortion  is 
generally  of  a  darker  and  dirtier  tint,  approaching  to  grey,  and 
is  often  affected  by  the  presence  of  green  particles  of  !iilicat«  of 
iron.  The  texture  is  apparently  rather  closer  and  harder,  so 
that  the  clunch  has  been  used  to  the  ornamental  internal  works 
of  novae  ecrJesiastioal  buildings.  Thin  part  of  the  uhalk  coo- 
tains  no  fliot  bands,  but  a  considerable  quantity  of  siliceous, 
and  some  argillaceous  matter  is  disseminated  through  the  moss. 
In  the  place  of  flint  there  may  often  be  recognised  distinct 
partings  of  soft  and  almost  rotten  chalk.  The  whole  character 
of  these  lower  beds  womewhat  approaches  that  of  the  harder 
and  more  compact  limestones,  quarried  for  building  purposes  In 
various  parts  of  the  country;  but  it  appears  from  experiment, 
that  the  whole  rock  is  highly  absorbent  of  water.  The  beds  of 
doubtful  character,  intermediate  between  the  white  chalk  with 
flints  and  the  grey  chalk  with  siliceous  grains,  may  be  conve- 
niently designated  as  the  middle  portion  of  the  whole  scries. 
The  clialk  here  is  tolerably  compact,  of  a  whitish-grey  colour, 
and  of  a  specific  gravity  intermediate  between  the  two  other 
kinds.  Detached  flints  nometimes  occur  in  it,  bat  never  in 
bands. 

The  thickness  of  the  chalk  varies  much  in  different  parts  of 
the  country,  but  may  ceKainly  be  considered  to  reach  looo  feet 
where  it  has  not  suffered  denudation.  The  thickness  of  tfae 
different  divisions  is  indeterminate. 

The  general  aspect  of  chalk,  from  all  parts  of  the  formation, 
varies  with  its  condition,  moisture,  and  the  degree  of  exposure 
it  has  undergone.  The  effect  of  long  expvi>ure  near  the  surface 
seems  to  be  to  harden  it,  whiten  it,  and  render  it  both  more 
dentie  and  more  absorbent.  This,  at  least,  is  the  result  of  the 
experiments  recently  made.  The  chemical  condition  of  all 
chalk  is  very  cimiUr.  It  consists  of  a  ver}-  lanre  per  cenlage 
of  carbonate  of  lime,  with  small  admixtures  of  the  salts  of 
magnesia  and  soda,  besides  other  substances  found  in  the  sea- 
water. 

Having  now  briefly  sketched  the  chief  physical  peculiarities 
of  the  chalk,  the  condition  of  this  rock  with  respect  to  water 
moot  be  described.  The  observations  are  based  on  experiments 
recently  made  on  slabs  of  chalk,  carefully  selected,  and  the 
whole  of  the  results  were  obtained  in  the  King's  College  labo- 
ratory, under  the  immediate  superintendence  <^f  Dr.  Miller,  the 
professor  of  chemistry  in  that  college.  The  object  of  the 
experiments  waa  to  ascertain  the  nositive  and  relative  ab- 
sorbent powers  of  different  kinds  ot  chalk,  when  exposed  in 
various  ways  to  water.  The  details  of  the  experiments  are 
appended  in  a  tabular  form,  hut  their  meaning  may  be  rendered 
more  clear  by  a  little  illustration. 

Of  the  upper  chalk  two  specimens  were  experimented  on; 
one  from  Boxmoor,  taken  from  near  tbe  nurfaee  in  a  dry  Mala, 
and  preiterved  for  six  montlis  in  a  dry  atmosphere  before  the 
experiments  were  tried.  The  other  was  from  h.rith,  taken  wet, 
and  sent  nt  once  to  the  laboratory.  These,  an  well  as  the  other 
specimena,  were  cut  nquare,  and  as  nearly  of  tlie  same  nae 
att  poH^ible,  each  weighing  from  S  to  1  os.,  which  was  as  largv  M 
could  be  conveniently  expeiimented  on  with  accuracy.  The 
specimen  from  Ho-inioor  (No,  1,  in  Table)  was  bard,  rather 
brittle,  and  ^6^  specific  gra%-ity.  It  contained,  when  first 
weighed  (afler  s^ix  months'  exposure  toa  dry  atmosphere),  about 
'Ji  parts  in  I0,0i)0,  by  weight,  of  water.  <)n  exposure  to  a  per- 
fectly dry  Atmosphere  for  twenty-four  hours,  it  lost  about  three- 
fourths  of  this  quantity,  but  dia  not  part  with  the  remainder  uf 
its  water  until  it  was  dried  in  mcuo;  hut  no  heat  was  used 
in  the  experiments.  It  may  be  concluded  from  this,  that  the 
upper  chaik,  when  it  is  to  all  appearance  perfectly  dry,  contains 
one-third  of  a  pint  of  water  in  each  cubic  foot,  and  that  this 
quantity  ik  never  parted  with  under  any  beat,  or  in  any  dry 
of  tbe  atmosphere.  On  expouure  to  a  saturated  atmosp 
this  Bpecimca  was  found  to  absorb,  in  forty-eight  hours, 
parts,  by  weight,  out  of  10,000,  or  above  15  parts  in  lO,0 
beyond  the  quantity  contained  in  the  ordinary  dry  state;  and 
although  it  is  possible  that  a  larger  quantity  might  have  been 
absorbed  in  a  longer  time,  it  is  clear,  that  for  all  practical  pur- 
poses, the  result  ubtaitied  is  sufficient.  The  absorption  from 
a  moist  atmosphere  in  the  ca^e  of  an  expo^d  surface  of  the 
rock,  must  be  very  small  and  unimportant. 

Although,  however,  the  quantity  of  water  taken  up  by  chalk 
from  moist  air  is  smalt,  the  case  is  very  different  when  the  w«t«r 
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,  is  preacDled  in  a  liquid  form.  The  upecimea  from  Boxmoor, 
wben  naturatW^  wa*  found  to  have  taken  up  more  thnn  18^  per 
cent,  of  iti  weif^t  (equiv&lent  to  two-firthM  of  its  bulk)  nf 
water;  but  u  it  Keemed  possible  that  the  condition  of  the  rock 
tni|flit  hnve  been  affected  by  long  expmure  to  drynua  and  lub- 
•c<iuent  sAturatton  in  vaata^  the  experiment  wa«  agxio  tried 
with  a  •perimen  (No.  9)  of  chalk  from  the  wet  upper  b*dK  at 
Erith,  taken  from  below  the  usual  level  of  the  water  in  the 
wella  in  ihc  uei^hbourhood.  The  re»iult  in  thta  ca<te  was  yut 
more  startling,  aa  it  showed  nn  absorption  of  nearly  ^  per  cent, 
of  wkter  by  weight,  or  more  than  one-half  the  buls  of  tlie  ro*iM 
of  chalk  experimented  on. 

It  aeems  clear  from  tJiese  experimentc,  in  which  the  ordinary 
condition  of  the  bed  is  very  fairly  represented,  tliat  the  upper 
chalk  ta  capable  uf  receiving  into  iVi  mara  a  tjuantity  of  water 
amouQling  to  more  thao  two  gallons  for  every  cubic  fiMit  of  ruck 
beyond  the  quantity  usually  coutaioed  in  dry  chalk  under  ordi- 
nary exposure. 

It  would  be  denrable,  if  possible,  to  ascertain  the  rat«  of 
pcrcoUtioo  of  the  water  when  the  upper  surface  of  dry  chalk 
receivea  rain,  and  becomes  fully  saturnted  to  a  certain  depth. 
The  experiments  hitherto  perfunned  are  only  sufficient  to  show 
titat  the  rock  is  porous,  in  the  common  sense  of  the  word,  and 
transmilK  water  downwards  veiy  rapidly.*  So  one.  indeed,  can 
have  lived  in,  or  even  visited  a  diidk  district,  without  being 
•wore  of  the  extremely  «hort  time  required  for  the  surface  to 
become  dry  after  the  heaviest  showers,  and  the  total  absence  of 
floods  wheriiver  the  chalk  is  expo»ed  without  a  thick  capping  of 
inpermcable  grai'eL  When  it  is  considered,  alwt,  that  1  inch 
of  ruin  falling  (which  supposes  a  very  heavy  and  long-cuatiuued 
diower)  u  equivalent  only  to  about  half  a  ^-<dlon  of  water  un  each 
•quorc  foot  of  surface,  and  would  not  therefore  fully  saturate 
(H  rock  to  the  depth  of  3  inches,  and  when,  moreover,  the 
tfcct  of  the  innumerable  small  cracks,  always  Heen  near  the 
mrface,  is  taken  into  accouDt,  it  muKt  l>e  admitted  ax  highly 
probable,  if  not  certain,  that  a  much  larger  proportion  of  the 
rain  falling  on  exposed  cbalk  is  abMirbed  thnn  has  hitherto  been 
asftumed.  It  will  be  understood  that  these  remarks  apply  to 
the  tipper  chalk;  bat  as  a  large  part  of  the  exposed  chalk 
throughout  the  country  belongs  to  tnis  part  of  the  aerieai,  it  has 

*  t>«wwii  Ih*  prrlod  a(  rpaiUri<  thla  i»|Mt  aad  1fa«  (Im*  of  pubtlcsllon,  the  atttlMr 
hM  nbulnnl  T«iii1ia  of  ttxar  laiporiaocr  bnrlns  on  tlii*  iiib>rcl,  whlcb  be  hopM 
•iMnly  to  Ur  bcror*  th«  mrcntMn  of  th«  InHlUiUau.  Tta  nU  «t  tr*fi«i»lMl«a  vl 
riHtowiamMii  rli«ib,  ■ppcantoaubllsh  tarvnd  donU  tbt  fHclfUuii  cbalk  aei» 
■  bf  ^ipUltrr  Mtnctlan  aoly. 


important  reference  to  the  conditioa  of  the  rock  with  regard  to 
water. 

The  Upper  chalk  may  be  regarded  as  most  usually  the  cuti- 
ducting,  and  the  lower  chalk  as  the  containing  part  of  the  for- 
mation, so  far  as  water  is  ooncemed.  The  condition  of  the 
middle  and  lower  chalk  is,  a«  baa  been  shown,  better  adapted  to 
retain  than  to  conduct  water;  and  this  is  especially  the  cam 
with  regord  to  the  lower  beds.  This  part  of  the  ^rics  acts  an 
a  reservoir,  giving  off  its  water  supplies  with  great  steadinesa, 
but  with  Mime  degree  of  slowness.  Two  spocimens  of  this  part 
of  the  series,  both  obtained  from  the  solid  rock  in  the  sinking 
of  B  well  near  the  Tring-statiun  of  the  London  and  Nortli- 
Westem  Railway,  were  Kuhniitted  to  experiment.  One  fyecj- 
men  (No.  3)  was  obtained  near  the  junction  of  a  remarkable 
chalk  district  with  the  true  chalk,  at  a  depth  of  about  30  feet 
from  the  surface,  hut  prubably  very  near  the  tojp  of  the  denuded 
chalk  deposit.,  and  aifected  l»y  the  presence  of  »  thin  ar^lla- 
oeous  band  at  no  great  distance.  The  other  specimen  (No.  4) 
was  taken  from  the  same  sinking,  34  feet  vertically  below 
{No.  3);  and  it  i«  believed  to  be  a  fair  nverage  sample  of  the 
middle  part  of  the  chalk  series.  It  uresenta  a  specific  gravity 
of  4-40,  the  cubic  fmit  weighing  U9^  lb.  This  rock  waa  found 
to  contain,  when  thoroughly  air-dried  by  an  exposure  of  six 
months'  duration,  about  83  parts  of  water  in  10,000.  About 
three-fourths  of  this  quantity  was  readily  given  off  by  subs*- 
quent  ex|)<»sure  to  a  perfectly  dry  atmosphere,  and  very  little 
more  than  the  original  quantity  (in  all  «8  parte)  was  reabsorbed 
on  exposure  to  a  saturated  atmosphere;  showing  that  the  ab- 
sorbent power  in  this  respect  was  small,  and  even  less  thnn  in 
the  case  of  upper  chalk.  On  full  suturtition,  the  specimen 
absorbed  about  16  per  cent,  of  water  by  weight,  or  exactly  one- 
third  of  its  bulk,  the  quantity  of  water  contained  iu  the  cubic 
foot  of  saturated  chalk  being,  therefore,  tiomcthiog  more  than 
two  gallons. 

A  specimen  was  then  obtained  from  the  lower  chalk,  from  the 
beds  intersected  by  the  Tring  cutting,  selecting  a  portion  from 
near  the  79^  mile-stone  from  Birmingham.  This  specimen 
(No.  5)  being  air-dried,  like  the  others,  and  for  the  name  time, 
showed  a  specific  gravity  of  a'i7,  weighing  therefore  about 
l.S4lb.  the  cubic  fiKit,  It  then  contained  more  than  ID  parts  iu 
lOUO  of  water,  about  three- fourth**  of  which  were  rapidly  parted 
with  on  exposure  to  a  perfectly  dry  atmosphere;  but  the  rest, 
amounting  to  mure  than  the  quantity  of  water  contained  in  the 
upper  cbalk  in  lU  ordinary  state,  was  not  parted  with  by  any 
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Claim».—l^  the  mode*  of  oonBtnictinfr  Apparatut  for  dell- 
ztMtio^;  12,  the  mode  of  delinoktiniir  ubjects  m  the  anpaialtie, 
and  with  the  pcncUi  described;  3,  the  mode  of  delineating 
objecU  upon  gelstine  with  the  etcbioK-needle,  and  printing  the 
delineatioDfl  su  made^  4,  the  mode  uf  t^nlarKitiK  the  deliticntioiis 
made  as  deiicribvd;  fifths  apparatus  for  enlarging  the  delinea* 
tioDf-  6f  the  mode  or  modes  of  manufacturing  insoluble  gela- 
tine. 

A  plate  of  glaRR,  about  two  feet  square,  ia  mounted  in  a  frame- 
work (which  is  ahto  a  perfect  easel),  of  which  a  front  view  t« 
ithovo  by  fig.  S,  a  side  view  by  lig.  3;  1,  being  a  support  fnr  the 
canvaa,  for  the  purpose  of  using  the  delineator  as  an  easel.  It 
is  furnished  with  adjustments  A,  for  supporting  the  glus  in  a 
vertical  position  at  any  convenient  height.  On  one  side  of  the 
plate  of  glass,  and  at  a  di«ttance  of  several  inches  from  it,  is  fixed 
the  frame  B,  rcprcfionting  a  pair  of  spectacles,  also  capable  of 
adjustment  in  position.  One  of  the  apertures  of  the  spectacle- 
frame  is  clotted  liya  plate  or  hhutterC.  Theopcmtorupplicii  his 
nose  to  the  spectacle- frame,  and  looks  with  one  eye  through  the 
glaan  at  the  object  which  he  wlnhes  to  dtrlineale,  and  he  then 
traces  over  the  outline  of  the  object  on  the  glma  with  n  pencil, 
formed  of  a  mixture  of  wax,  soap,  shellac,  and  lamp-bhick, 
which  is  capHble  of  marking  very  aiBtinctly  on  the  smooth  sur- 
face of  the  glass.  In  this  way  an  exact  drawing  of  the  object, 
ill  true  perspectire,  is  obtained  with  great  facility.  The 
spectacle-frame  preserves  tlie  jHisttion  of  the  eye,  without 
interfering  with  freedom  of  vision.  The  instrument  is  very 
convenient,  and  its  use  is  readily  acquired,  which  can  scArcely 
be  affirmed  of  any  of  the  instruments  hitherto  propoeed  for  the 
puTTosc,  as  is  shown  by  the  very  slight  use  whtcli  in  made  of 
such  instruments.  The  drawing  on  the  glass  is  tmnsferrcd  to 
paper  by  tracing  it,  or  by  premising  a  moiBtened  Hheet  of  paper 
upon  it.  Fig.  4  is  a  front  view,  and  tig.  6  a  side  view  of  a  de- 
lineator capable  of  being  attached  to  the  table. 

The  same  ftppamtus  i»  tuted  in  a  similar  manner  for  drawing 
with  an  etr-hiuK- needle  on  a  sheet  of  gelatine  suppurted  by  the 
gloss,  or  on  a  sheet  of  glass  coated  with  gelatine.  The  drawings 
thus  made  muy  be  printed  from  the  gelatine  as  from  a  copper- 
plate. To  enable  the  gelatine  to  be  uNcd  fur  printing  on  muiatened 
Caj>er  without  adhering  to  it,  the  patentee  renders  it  insoluble 
y  immersion  in  cheniicul  >iuluLiuiiti.  (lelaline  hu  prepared  di>eii 
not  adhere  to  the  paper,  and  may  be  immersed  in  cold  or  warm 
water  without  injury.  The  prints  from  the  gelatine  may  be 
transferred  to  stone  or  zinc,  and  printed  in  the  ordinarj*  manner 
of  lithographic  printing,  the  engraving  which  lUustratee  this 
invention  being  a  Hperimen. 

The  invention  is  applicable  to  making  drawings  and  engrav- 
inga  of  buildings,  machinery,  landscapes,  flowers,  or  any  other 
stationary  objects.  For  taking  portraits  »  rest  is  provided,  to 
kftop  the  head  of  the  person  in  a  stationary  position,  h«  in  tig,  I . 

Theso  drawings  or  delineations  are  neccs^^arily  smaller  than 
the  real  objects,  but  their  size  may  be  varied  by  varyinfi  the 
relative  distances  of  the  glass  and  the  object  from  the  eye  of 
the  operator.  H'hen  it  is  required  to  increase  the  size  of  the 
drawingSi,  a  drawing  on  glass  or  gelatine  II,  is  placed  in  an  instru- 
ment somewhat  similar  to  a  oxyhydrogen  microscope,  by  which 
a  raagnitied  image  is  thrown  on  a  disc  of  glasg,  ground  on  both 
sides,  which  is  supported  by  the  delineator.  The  interior  of  the 
instrument  is  shown  by  fig.  5,  and  the  exterior  by  fig.  7;  1),  is 
I  door  through  which  a  solar  lamp  is  introduced  and  placed  on 
^  pedestal  (,':  the  light  fmin  the  lamp  passes  through  the  con- 
■densors  F,  which  has  the  effect  uf  causing  the  image  H,  to  be 
reflected,  the  proportions  of  which  are  rGguUted  by  condeuw>ni 
at  £,  an  adjusting  screw  (>,  regulating  the  necessary  focus.  K, 
represents  a  door  for  the  purpose  of  aUowing  heat  to  escape,  to 
prevent  injury  being  done  to  the  gelatine  upon  which  the  image 
to  be  reflected  is  drawn.  A  slieet  of  gelatine  is  tixcd  on  the  back 
of  the  glass  disc,  and  the  magnified  image  traced  upon  with  the 
etchiug-needle,  or  with  the  pencils  above  mentlonea. 


WATERPROOF    BRICKS    AND  TILES. 
(mth  Engrariagt^  Plate  XV.) 

John  Workman,  of  Stamford-hill,  Middlesex,  furnace  builder 
and  fumist,  for  imyroxvments  in  the  nmnu/avture  of  brieksy  liteg^ 
and  other  article*  o/  tike  nuiieriait. — Patent  dated  July  31,  1851. 

This  invention  consists  in  making  bricks,  tiles,  nod  other 
porouK  articles  of  like  niaterialo,  non-nbsorbent  or  waterproof. 
The  bricks,  &c.,  are  first  conducted  into  the  hot-air  chamber 


A,  which  Is  heated  by  heated  atmosphere  in  a  farnaee  and  appa^ 
ratus  to  a  very  high  temperature,  as  SOCP  Fah.  and  upwards  j 
then  through  the  solution  }),  into  the  second  chamber  C,  where 
the  solution  is  bakeil  or  burnt  in;  after  which  they  are  pasted 
from  the  endless  chain  on  to  the  inclined  plane^  reaav  for  etsok* 
ing.  The  chain  works  over  a  canted  driving-wheel  D;  on  the 
Mime  shaA  is  a  wurm-wheel  F,  driven  by  the  endless  screw  F,  on 
the  shaft  Ci,  which  shaft  is  worked  hy  the  bevil-wheel  and  pinion 
H,  I.  The  pinion  I,  is  fixed  on  the  fly-wheel  shaft  of  a  portable 
steam-engine,  which  gives  motion  to  the  whole  of  the  app.iratus. 
The  shafi  0,  is  prolonged  to  the  laying-on  end  in  front  of  the 
ohamber  A,  to  drive  the  canted  wheel  or  drum  J,  by  the  screw 
and  spur-wheel,  as  before,  to  draw  up  the  return  chain  ready  to 
reloaa  and  pass  into  chamber  A.  There  is  also  fixed  on  the 
Bomc  shaft  a  light  spur-wheel  K,  driving  the  pinion  h.  On  the 
Kpindle  M,  is  keyed  the  rigger  N,  driving  the  pulley  O,  by  a 
leathern  strap,  which  works  the  fan  P,  the  air  from  which  passes 
up  the  pipe  Q,  into  the  horse-shoe  pipes,  forwards  nnd  back- 
wards tnrough  the  furnace  to  pipe  R,  returning  over  the  horsft- 
ahoe  pipes  into  the  bottom  of  air-chamber  A,  at  S,  The  flame 
and  heat,  after  enveloping  the  bent  pipe  R,  passes  against  the 
water-heater  T;  then  under,  behind,  and  through  the  flue  U, 
againiit  and  over  the  front  and  through  the  centre  fluo  \',  to  the 
chimney.  The  water-heater  and  brickwork  at  back  keep  the 
intense  beat  from  evapurising  the  solution  in  the  chamber  W. 
The  chains  work  on  rollers  turning  on  bearings  fixed  to  platee 
of  chambers,  which  are  lined  with  fire-brick  throughout.  The 
top  and  bottom  is  formed  of  fire-tile,  covered  with  a  layer  of 
sand  from  end  to  end,  to  retain  the  heat.  The  chamber  C,  has 
a  lining  of  sheet  iron  underneath  at  X,  also  covered  with  sand  to 
prevent  radiation  of  heat.  The  chains  return  under  the  cham- 
bers on  rollers  turning  in  carriages  fixeil  to  the  columns,  which 
also  are  stay-burs  to  keep  them  to  their  proper  distance,  and 
they  pass  under  the  stoking-floor  Y,  to  the  fnmt;  the  columns 
are  fixed  to  the  plates  with  two  bolts  each.  The  chambers  are 
carried  off  by  a  pipe  a.  6,  is  the  damper.  The  cistern  r.  con- 
tains the  solution,  the  supply  of  which  is  regulated  bv  a  valve 
and  the  float  d.  «,  [tussugo  fvr  solution  to  chamber  W.  The 
bricks,  &c.  are  kept  on  the  chains  by  pins  fixed  in  the  cross- 
pieces  of  the  links,  which  ore  kept  firm  by  stay-baisy.y,  and 
work  on  the  thimbles  j),  secured  by  the  nuLs  A.  i,  h  the  thermo- 
meter to  ascertain  the  temperature  in  the  chamber  A.  j^  the 
ash-pan,  to  prevent  aahes  falling  on  the  chains,  k,  a  bar  with  a 
slot  and  screw-holt,  to  regulate  the  angle  of  the  inclined  plane 
to  give  a  self-acting  motion  to  the  bricks.  Sec.  towards  the  stack. 
The  spindle  M,  works  in  brackets  fixed  on  plates  of  chamber  A, 
the  same  as  long  shaft  Ci.  The  whole  of  the  machine  is  made 
portable,  for  convenience  of  transit  from  place  to  place.  The 
engine  and  boiler  are  easily  disconnected,  and,  when  the  machine 
i^  not  in  use,  can  be  employed  for  pumping  or  other  purposes 
deemed  necessary. 

Those  bricks,  &c.,  that  are  intended  for  building  dock  walls, 
stores,  cellars,  warehouses,  tunnels,  baths,  tanks,  and  basement 
stories  of  buildings,  to  keep  them  dry  and  waterproof,  are  placed 
on  the  chain  from  the  outside  uf  the  machine,  anil  moved  at  a 
given  speed  through  the  chamber  A,  into  a  solution  consisting 
of  whale  or  seul  ail  and  sugar  of  lead,  in  the  pnipiirtiiin  uf  I  ox. 
to  1  gallon  of  oil;  the  sugar  of  lead  Is  to  be  well  pounded  and 
mixed  previous  to  being  put  into  the  tank,  and  the  passing  of 
the  chains  through  the  fiolution  will  keep  it  continuall^- moving. 
The  Npeed  given  will  reguintc  the  nece&sary  time  for  the  mate- 
rials passing  through  the  Holution,  after  which  they  rise  up  an 
inclint'd  nlnne  and  drain  themselvex;  they  then  enter  the  second 
hot-air  cnamber,  where  they  undergo  tJie  process  of  hakinc  and 
hardening;  from  thence  they  are  propelled  on  to  an  inclined 
plane  outside,  and  are  then  st'icked,  hollow,  no  as  to  allow  the 
atmosphere  to  take  effect  on  thera  as  much  as  powible.  It  is 
neccMsary  for  them  to  remain  in  this  position  at  least  fourteen 
days  before  being  u^cd  for  building,  but  the  longer  time  they 
are  in  the  atmosphere  the  more  they  will  oxide  with  it.  Bricks 
that  are  intended  for  facing  and  building  huubcii,  &r.  that  are 
exposed  to  the  damp,  undergo  the  same  process,  but  liuseed*4)il 
is  used  instead  of  whale  ur  seal  oil;  and  for  tiles  tlie  same. 

Bricks,  tiles,  and  other  like  materialti,  waterproofed  by  thie 
procesR,  will  be  found  to  keep  their  colour  and  have  a  clean 
oppearante  after  they  have  been  washed  by  rain,  and  will  keep 
the  h<iuse  dry  and  cunseuuently  much  warmer  and  healthier* 
From  2/^,0110  to  30,000  bricks  per  day  can  he  made  non-absorbent 
by  this  process. 
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PALMER'S    PATENTED     APPARATUS    FOR     OELINCATtNG     AND     ENLARGING  OBJECTS. 


NEW      PATEN  T  $. 


PLATE  XV. 


DRAKES    PADDLE   WHEEL. 


GAS    BURNERS. 

(IRM  Etifframngs,  Plate   XV.) 

P.  A.  LEcnwTE  nB  FoxTArwuMOBKAi;.  of  South-street,  Fins- 
bury-Muiire,  Miildlesex,  for  certain  improvement*  in  ajijHiratut 
/br  ga»-lighting,  (A  communication. )~Patc&t  dated  Auinut  SS, 
IB51. 

C/arm.— The  combinntion  of  ao  apparatus  for  jregulatinfr  the 
cupph*  and  action  of  air  on  the  flame  of  pas-burners,  vhereby 
tlie  illuminating  power  of  the  gua  is  increased — t.  e.  with  a 
given  vulumo  of  flnme  a  considerable  economy  in  the  consump- 
tion of  gai)  is  effected,  a  stronger,  more  nieadr  and  calm  light  U 
prwlucwl;  likewise,  a  more  complete  decompositton  of  the  gaaei 
and  carbon  is  effected. 

The  apparatus  i»  composed  of  two  parts:  firat,  a  perforated 
wire-cloth,  or  metal  diaphragm,  which  is  placed  at  the  bottom 
of  the  chimney,  around  the  burner;  this  prevents  the  air  enter- 
ing the  glass  chimney  before  it  has  travelled  through  it.  By 
means  the  air  necessary  for  the  combustiou  of  the  gas  is 
to  reach  the  centre  of  the  flame,  and  act  on  its  interior 
<e  in  a  diffuited  slate,  of  great  and  minute  divisions,  and 
Oh  mi*]i?cule9  correspond  to  the  molecules  of  gas.  The  resist- 
ance that  the  air  meets  at  its  egrefls,  by  the  disc  next  described, 
lit^hly  favours  the  action  of  the  flame,  which,  instead  of  being 
^blue  and  unsteady,  acquires  a  fixity  and  density  which  gives  it 
s  great  analogy  to  that  produced  by  the  carcel-lamp.  The 
•ngtaviog  reprcKcnts  the  t*pcoiid  part  of  the  apparatus:  n,  is 
the  upper  portion  of  the  glass  chimney  of  an  argand  burner, 
which  IS  fitttnl  at  the  top  to  an  earthenware  ring  m;  this  is 
fixed  to  a  circular  metal  disc  »,  placed  one-Kixth  of  an  inch 
above  it,  ia  order  to  cause  a  current  of  air  between  the  glass 
and  the  apparatus.  The  disc  has  an  opening  in  the  centre; 
d,  is  the  cover  to  the  o^kenin^  in  the  centre  of  the  disc,  with  a 
hinge  c,  which  connects  it  to  tt,  and  serves  for  the  purpose  of 
paaeing  a  light  through  it  to  ignite  the  gas;  y,  is  n  handle  for 
— inng  it.  The  cover  has  an  openings,  in  its  centre,  provided 
ith  a  vaJve,  perforated  witb  hnK^  h;  thiH,  when  it  is  necessary 
iocreMe  the  area  for  the  egretis  of  air,  can  be  raised  by  means 
a  screw  j,  which  i^  fixed  in  the  said  valve  A,  between  the  head 
'of  the  «crewy,  and  the  nut  Ar,  and  is  supported  on  a  cross-piece;, 
With  a  screw-hole  in  tlie  centre,  shown  by  the  dotted  line  /, 
6xe<l  at  its  two  extremities  to  the  periphery  of  the  cover  H;  the 
height  of  the  screw,  from  its  extremity  to  the  nut  /r,  should 
be  about  two-thirds  of  an  inch. 


pai 

i 


PADDLE    U'lIEELS. 
{With  Engravittff*^  Plate  XV.) 

J.  P.  Drakb,  of  St.  Austell,  Cornwall,  for  imj>rovernentt  in 
cotutrueting  thipe  and  other  vcetfle,  and  in  propcUvig  thipa  and 
othrr  rasMbr.— Patent  dated  September  t,  lt«51. 

The  patentee  oenriders  that  there  are  certain  fixed  relations 
between  the  engine,  number  of  t>trokes,  diameter  of  wheel,  and 
dip  of  paddle,  which  will  bring  out  the  whole  power  of  the 
engine  and  mnjcimum  effect.  Having  luice  obtained  these  rela- 
tione, by  calt'iilati^m  or  ex|)erimf  nt,  the  object  of  the  invention 
is  to  retain  their  propulsion;  and  t^o  accompanying  engraving 
mod  explanations  will  show  how  this  Ik  proposed  to  be  effected. 

Fig,  I  represents  a  longitudinal  view  of  un  ocean  steamer, 
with  wheels  on  the  raising  ami  lowering  principle.  A,  load 
immersion  line;  O,  light  immcri«ion  line;  C,  paddle-wheel  In 
its  6xed  pogition,  according  to  present  practice,  the  dotted  lines 
■howine  to  what  extrnt  the  wheels  may  be  elevated  or  deprcKKed 
to  regiUate  the  dtp  of  the  paddles,  as  required  to  bring  out  the 
full  power  of  the  engine  under  every  vnriati>^n  of  thoinimersiuD 
line  ham.  A  to  D. 

Fig.  'J  shows  a  midship  section  of  an  ocean  steamer  on  this 
principle,  for  regulating  the  wheels,  as  explained  by  fig.  1.  A, 
}i,  light  and  load  water-lines.  C,  paddle-wheels,  one  with  outer 
bearings,  the  other  without,  the  latter  greatly  diminishing  the 
orerfaaoging  weight.  D,  tthaft  or  axle  in  the  uhuhI  fixed  pr>Hition, 
the  faoiixoutal  dotted  linen  hbuwing  the  extent  to  which  it  may 
be  raised  and  lowered,  as  explained  al^  by  lig.  I.  £,  screws  for 
raising  and  lowering  the  wheels,  these  screws  being  of  sufficient 
power  to  raise  three  times  the  weight  of  the  wheels  and  axle. 
F,  s«rew  for  adjusting  the  axle  at  the  outer  bearings,  if  the  old 
plan  wheel  be  retained.  G,  iron  framing,  with  plummer- blocks 
iW  th«  axle  to  revolve  in;  the«e  blocks  to  raise  and  tower  with 
the  sWi,  awl  to  rest  oo  shiAing  iron  plates.     In  this  framiof 
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screws  may  be  introduced,  as  shown  at  G,  for  the  purpose  of 
adjusting  the  shaft,  intitend  of  those  marked  K,  if  desired.  H, 
supporten*  of  engine-fmniing  G,  to  be  made  of  w«mI,  and  tied 
to  tnc  sleepers  by  an  Iron  tie-bolt  psssing  through  the  axles  of 
the  pillnrs  H,  with  screw  points  to  screw  into  plates  fixed  in  the 
sleepers,  aa  indicated  bv  the  dotted  lines.  This  frame  to  he 
constructed  by  tlte  builder,  and  will  he  found  more  compact, 
stronger,  and  lighter  on  the  whole,  than  the  uitual  iron  frame, 
and  may  be  more  readily  removed  in  case  of  repair.  &-c.;  at  the 
same  time,  an  iron  engine-frame  throughout  may  be  intrvduced, 
if  wished,  or  the  old  engine-framing  altered  to  the  purpose 
required.  I,  a  self-acting  iron  slide  at  the  side  to  keep  the 
water  from  entering  the  reaael,  the  axle  passing  through  it  at  D. 
J,  plummer-block  at  the  ude-bearings,  and  shaft,  with  a  key  to 
keep  it  from  turning  during  the  process  of  raiHioK  or  lowering 
the  wheels.  K,  resting  jihites  for  the  plummer-blocks.  to  be  in 
thickness  equal  to  one  day's  displacement  between  A  and  B,  so 
as  to  admit  of  the  wheels  bei;ig  adjusted  daily  if  necessary. 
L,  plan  of  screw-hefl  as  above.  M,  cro^sheads  for  crank*  rods, 
which  are  fixed  when  adjusted  by  nuts  above  and  below,  as 
explained.  N,  centre  part  of  beam,  with  a  plan  for  working  the 
valves  instead  of  eccentrics  attached  to  the  shaft.  O,  rod 
connecting  with  the  valve-levers.  This  will  simplify  the  process, 
and  leave  the  crank-rods  only  to  be  adjusted  aa  shown  at  M, 
and  which,  if  the  engine  be  on  the  direct-acting  principle,  may 
be  regulated  at  the  crank  end  of  the  rod  with  ei^ual  facility. 

M'hcn  the  vessel  at  starting  is  brought  down  to  the  immersion 
line  A,  the  wheels  are  to  be  raised  so  as  to  give  the  paddles  the 
best  determined  dip,  and  as  she  lightens  they  are  to  he  lowered 
to  retain  that  dip;  this  can  be  done  at  such  intervals  as  mny  be 
deemed  expfdient.  I'he  men  are  to  be  stationed  ready  to  »ct  as 
directed,  the  engine  stopped  at  command,  and  the  shaft  locked 
or  keyed  at  the  Kide-bcartngs  J,  and  the  beams  also  locked. 
The  crank-rods  are  then  to  be  released  at  the  crosaheads 
M,  by  raining  the  upper  nut  to  the  distance  required;  the 
small  screws  above  the  pi ummer -blocks  also  turoiKl  up;  the 
weight  of  the  shaft  may  then  be  relieved  from  the  resting  plates 
K,  by  one  turn  uf  the  screws  K.,  or  F,  and  one  or  more  of  these 
plates  withdrawn  and  placed  above  the  plummer-block.  The 
shaft  is  then  to  be  lowered  into  its  place  by  means  of  the  screws 
E,  F;  the  lower  nut  at  the  croea-head  M,  i's  turned  up  to  secure 
the  connecting-rud,  and  the  small  screws  turned  down  to  make 
all  rigid.  The  shaft  and  beams  being  then  nnlocked,  the  engine 
may  resume  its  working,  and  the  vessel  proixnrd  on  her  way 
after  a  detention  of  not  more  than  five  minutes. 

llie  inventor  considers,  first,  that  the  increa^d  oblique  action 
which  lias  been  the  great  obstacle  to  the  common  wheel  is  entirely 
obviated ;  secoiidlv,  the  immersion  of  the  veasel  not  being  re- 
stricted by  the  wbeel,  she  could  carry  more  cargo  than  would 
he  at  present  consistent  with  speed,  safety,  oreroniimy;  thirdly, 
the  centre  of  gravity  is  kept  lower  in  light  immersions,  by  which 
stability  and  safety  are  increased ;  fourthly,  the  appropriate  dip 
of  the  wheel  in  unaltered  under  all  circumstances,  thus  maintain- 
ing the  perfect  proportion  between  power  and  speed. 

SrSPENDlNG   AND    LOWERING    SHIPS"   BOATS. 

W.  S.  LaooN,  of  Great  Yarmouth,  for  imyrovemrnte  in  the 
meane  of  sufpetiding  tfiiiu  boat«,  and  nf  iovering  the  aame  into  the 
iM/er.— Patent  dated  February  «3,  18*3. 

The  object  of  the  invention  is  to  suspend  ships'  boats  in  such 
a  manner  that,  in  the  ca»e  of  any  sudden  emergency,  they  mav 
be  lowered  and  put  to  sea,  without  the  risk  of  the  tackles  whicn 
connect  the  boats  tn  the  ship  retarding  the  oporations  of  lower- 
ing and  floating  them  clear  of  the  ship;  likewise,  preventing 
the  possibility  uf  the  ship,  in  its  ODward  progress  through  a 
rough  sea,  dragging  forward  a  lowered  boat,  and  capsizing  or 
swamping  iU 

Ciainut. — 1,  the  suspending  of  ships'  boats  by  chains  or  rope», 
which  arc  capable  of  disengaging  themselves,  by  their  own 
weight,  from  the  xhip  when  oui-e  tlie  lowering  of  the  boat  is 
acctpraplihhed;  %  the  employment  of  a  friction- pulley  and  fric- 
tion-strup,  or  other  nnalogous  contrivance,  for  regulating  the 
de?icent  of  ships'  bont«  int'>  the  waier;  3,  the  means  described 
for  running-out  the  su^pvnding  chains,  cords,  or  bauds  of  boats 
uniformly,  whereby  the  danger  conscfjuent  on  lowering  one  eud 
of  a  boat  quicker  than  the  other  is  avoided. 

The  btwi  is  raised  by  the  use  of  the  ordinary  tackle,  and  when 
elevated,  it  is  permanently  retained  in  the  desired  potutioo  (see 
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Fi«.  1. 

fi^.  2),  br  paBstng  around  it,  nenr  the  head  nnd  the 
■tern  of  the  boat,  two  brond  belts  nr  fttraps,  com- 
posed of  metal  or  platted  rope,  and  having  a  rinj^ 
attached  at  either  enrl.  the  inner  ring  being  for  the 
purpose  of  fomiinff  a  permanent  attachment  with 
the  aaapendhig-chainit,  and  the  outer  rinjif  for  allow- 
ing of  a  temporary  connection,  by  meana  of  a  spUeing- 
rope,  to  a  ring  of  the  Kiupentling-chnins. 

The  engravintf,  fig.  3,  represents  an  inside  view  of 
a  boat  suspended  according  to  the  patented  improve- 
ments ;  the  chains  or  rnpoD  for  Hupporting  the  boat 
pau  over  friction-pullejs  or  sheaves  fixed  to  the 
davits  or  iron  brackets  which  are  secured  to  the  bul- 
warlcH  of  th«  Hhip.  The  ropes  or  chains  pass  down 
from  the  davlta  to  convavi;  barrels,  and  are  connected 
thereto  by  the  last  link  in  each  chain  catching  into  a 
curved  pin  projecting  from  the  periphery  of  its  barrel. 
These  barrels  are  mounted  on  a  shaft,  turning  in  bear- 
ings in  the  bracket-pieces.  When  the  ends  of  the 
slings  have  been  connected  by  the  ^pUcing-ropeA,  the 
barrels  arc  caused  to  revolve,  by  means  hereafter 
described,  for  the  purpose  of  tightening  the  Buspcad- 
ing-ohains,  and  caiixing  them  to  Hustain  the  weight  of 
the  boat.  The  raising  tackles  are  then  removed. 
About  the  middle  the  wbaft  carries  a  large  friction- 
pulley,  to  which  a  ratchet-wheel  ia  afltxed;  around 
this  pulley  a  friction- strap  is  placed,  and  the  ends  of 
the  strap  are  jointed  to  a  lever  (see  fig.  I),  which 
works  on  a  fulcrum-pin.  Into  the  teeth  of  the  rat- 
chet-wheels a  catch  takes,  projecting  from  n  lever 
which  works  on  a  pin,  fur  the  purpose  of  preventing 
the  running-down  of  the  chains  by  the  rotation  of 
the  barrels.  Each  lever  Is  to  be  brought  forward  and 
set  fast  by  means  of  a  pin,  which  is  readily  withdrawn 
when  the  apparatu!^  Is  to  he  brought  into  operation. 
It  will  be  seen  that  in  all  these  cases  the  levers  of 
the  friction -strap  and  palt  are  retained  in  their  places 
by  means  of  a  bolt.  If  thix  bolt  were  locked,  by 
means  of  a  master-key  fitted  to  oil  the  boats  alike, 
and  if  one  of  these  master-keys  were  at  all  times 
worn,  suspended  by  a  ribbon  or  lanyard,  by  the  captain,  officers, 
and  petty  officers  of  the  ship,  no  boat  could  be  lowered  with- 
out authority,  and  the  danger  of  a  rush  to  the  boats  by  the  crew 
and  passeugers  would  thus  be  avoided. 
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TVTien  it  is  required  to  lower  the  boat,  a  man  inboard  with 
drawn  the  pin  preBsing  forward  the  lever  of  the  friction-HtrapL 
which  causes  the  strap  to  retain  its  hold  of  the  friction-puUeyJ 
and  thus  prevents  the  premature  revolution  of  the  shaft.     Ha 
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then  thrusts  back  the  second  lever  into  a  retaining  or  aelf- 
ftctine  catchf  and  lifts  the  pall  from  the  teeth  of  the  ratchet- 
wheel.  On  looeeninir  the  pripe  of  the  friction-str)ip,  the  boat 
wilt  dettccnd  ^^^ually  by  itit  own  ^ftvity,  and  quickly,  irre- 
fpective  of  an^  weight  that  may  be  in  her;  by  the  men  in  the 
boat  letting  xlip  the  lashing  of  the  straps,  the  boat  will  be  clear, 
and  the  strapn  and  chains  may  be  hove  back  into  the  ship  by 
neans  of  the  winch,  shown  in  ng.  3,  which  also  may  be  used  to 
raise  the  boat  instead  of  ordinary  tackle.  But  in  cases  of 
tmervency,  when,  cither  from  the  rapidity  with  which  the  ship 
may  be  going  through  the  water,  from  a  heavy  sea,  througb 
want  of  time,  or  from  people  rushing  into  the  boats,  it  may  be 
dao^rous  to  cast  off  the  lashings  of  the  fclingii,  or  if  in  attempt- 
ing to  let  go  the  laahingB  of  the  atrapti,  either  of  them  should 
foal^  then,  if  the  friction  Ktrap  be  slackened  when  the  boat 
reaijiea  the  water,  the  weight  of  the  chains  and  the  reiuMtance 
of  the  boat  will  puU  round  the  barrels,  and  the  ends  of  the 
dkaiaa  sot  being  fust,  will  Hlip  from  off  the  projecting  pins  of 
their  rvapective  barrels,  and  will  be  lowered  into  the  water, 
beiiu-  prevented  from  going  down  bv  the  run  by  means  of  two 
■mul  hnssL  the  loop  or  eye  at  the  end  of  each  slipping  from  off 
tlw  pin  wnen  the  turns  of  the  lines  have  run  off  the  barrels, 
and  tke  bo«t,  as  before,  will  be  free  of  its  connection  with  the 
■hip,  and  will  ride  olting  in  safety  by  means  of  the  painter,  and 
the  «lings  and  clialos  may  he  hauled  into  the  boat,  or  if  the 
la&hingt  of  the  straps  be  let  go  the  straps  and  chains  will  sink 
into  the  water  clear  of  the  boat. 

W'hen  it  is  necessary  that  the  boats  should  be  swung  inboard, 
the  inventor  propose*)  to  carry  the  straps  from  the  chain  which 
passes  over  one  swinging  davit  to  the  chain  which  passes  over 
the  other,  making  them  cross  under  the  bottimi  of  the  boat,  as 
shown  in  fig.  4;  by  this  means,  when  the  duvita  are  turned  to 
bring  the  boat  over  the  deck  of  the  ship,  the  arrangement  of 
the  cradle  will  not  be  disturbed,  as  it  would  be  if  formed  as 
above  described. 


METEOROLOGICAL  QPARTERLY  REPORT. 

On  the  Xfeteorotogy  of  Engknid   during  the   Quarter  ending 

[iVoONAerSl.  IflSl.    By  Jamiw  Gi.Ai!iu»:a,  Esq.,  F,R.S.,  Secre- 

tv  the  British  Meteorologioal  Society. 

Till  October   2$.  with  the  exception  of  a  verjr  few  dsf*.  the  araa 

ally  ump«r«tar«s  of  the  sir  were  above  their  average  vsluct.  si  lion  to 

li«  atuouDt  of  %"  10  10'';  tli«   srerage  daily  eiceu   for  the   (leriod  was 

V'l.     On  OoLuber  29,  a  period  of  eicKtlJDg  cold  weather  let  in,  tnd  for 

17  dsTi  ib«  dsilf   temperalure  wsi  below  iu  avenge    ralue,   fre()ueiitlj 

^anuiunUni  to  S°,  9°,  and  10^,  leu  fiequeatly  to  U"'  and  12°.  aad  in  one 

■t«,  «iceeded  13°  ;  the  average  defect  for  the  period  waa  6'^'2.     So  cold 

'  a  Nniember  has  not  been  lioce  the  vear  178G, 

The  periud  from  December  5,  to  December  24.  wu  mostly  warm, 
thaufh  St  itmei  it  was  cold  ;    the  STcrsge  dsilv   trinparature  was   2°-&  in 
OMM ;  snJ  lu  ibe  ead  of  tbe  year,  from  the  20tb,  it  waa  T-i  in  defect. 
Tb«  reading  at  tbe  barooieter  waa  ia  eioeas  in  each  month,  tod  greatly 
D  ia  December. 

The  fall  of  raia  anhr  amounted  to  two<fifthi  of  ita  sverage  fall  for 
he  quarter;  and  thit  deAcieaoy  of  rain  h«a  been  general  over  England, 
IScotland,  sod  Ireland,  eicepting  only  the  county  of  Norfolk.  Tbcre  has 
fb«eii  much  lesa  water  mixed  nith  tLe  sir,  and  tie  degree  of  btuuidily  of 
Itbe  air  has  been  ununally  low.  particularly  in  neccmhcr, 

Th*  mMM  Ifm/reraturt  (ff  the  otr  at  Greenwich,  for  the  quarter  eadin; 

IVuveiobef,  coitatituting  the  three  autumn  monlhi,  waa  49-'-l,  being  0^*2 

I  bolow  tbe  average  of  HO  yean.     For  (he  month  of  October  was  &2°'6. 

exceeding  the  average  of  HO  y«tn  by  3"-3  ;  for  the  moiiib  of  November, 

•m  37^-9,  being  below  tbe  average  by  4^'&  ;  and  that  for  December  waa 

4ff-S,  being  ahqvo  the  average  by  l"-?. 

Th*  mntn  tetnp^ratur*  of  lAf  lUw  point  waa  46°-4  IB  October ;  32*^-2 
ila  Nsvnntier;  and  :^9~^-9  >a  Uecember ;  tbeie  qiuatities  are,  1^0  ia 
Icsceea,  9'^'2  and  7*^  1  io  defect,  of  their  average  vaioei. 

7^  awea  dtgre*  of  /tumidity  for  the  quarter  waa  O't  73,  its  tverags  ia 
lO'M?  :  Ihii  impliea  great  dryness. 

Tht  mtMn  reading  qf  the  tanmuttr  in   October  wu  29-726  ;  in  No> 
|«ealwr.  waa  2d-7Hl ;  and  in  Deocmbci,  was  30*135.     Tbe  high  reading 
i.DtccRiber  waa  reoarkablc. 

pyUf  tif  rain  in  October  waa  I'd  inch  ;  in  November  waa  0*6  inch  ; 
I  Daoeiuber  waa  0-6  inch.  Tbe  averagea  for  thoK  montba  are 
chea,  2'7  iuchea,  and  1-6  inch  reiitectivelv. 
AsMT  fell  on  the  2Dth  of  October  at  Stonyhurst,  and  aleet  at  Durham; 
ISrd  of  November  at  Stone,  Derby,  Ilawaiden,  Liverpool,  and  Man- 
[cheater;  4th  si  l'ckfi«ld.  Stone,  llariwell  Rectorj,  Ayleibury,  Liaalada, 
|Caftl(it|ton,  Bedford,  sad  Nottingbsoi ;  l-(th  at  Norwich ;  l&th  si  Nor* 
Ivich,    Netiiagham,    Uancheiter,    iiwt    StoDybunl;   ICth   at    Thamc» 


Holkham,  Durham,  and  North  Shields;  ]7tb  at  Falmootb.  Thame; 
Uaalade,  Holkbsm,  and  North  Shields;  18lh  at  fckfield,  Cardingtoa, 
Gsinaboroagh,  Durham,  anij  North  Shields;  19th  at  Linilade,  Noltisg- 
baro,  Liverpool,  Manchester,  Wakefield  (Whitehaven  a  little),  Durham, 
and  Duoino ;  20th  at  Oxford,  Tbame.  Stone.  Hartwell  Hoiue,  Hsrtwetl 
Rectory,  Ayleahnry.  sad  Bedford;  21it  at  Aylesbury;  22nd  at  Hartwell 
House;  24lh  at  Stonyburtt ;  26th  at  Gainaborough ;  27tb  at  Stooe, 
Ilartwell  IIoQie.  Hartnell  Rectory;  29th  at  Hartwell  House. 

//oif  fell  on  October  2odat  Helilonanrl  Maidaaatooe-hill;  3id  at  Jersey; 
4th  at  Jeney  and  (Guernsey;  6th  at  Uckfield  and  Stooyburil;  6th  at 
Noltingbatn  ;  ]5tb  at  Liverpool  and  WbitehsTea ;  lAth  at  Tbarae;  18th 
atGueraicy;  24tb  and  26th  it  Jersey;  29lb  at  Goernaey,  Falmouth. 
Torquay,  and  North  Shields  ;  30th  at  Guernsey  and  North  Sbieldt.— la 
November,  at  Palmoatb,  Liverpool,  and  Whitehaven  ;  2nd  at  Falmouth, 
Torqnsy.  Msideostone^bill,  Thame,  Hartwell  House,  Hartwell  Rectory, 
Nottingham.  Hawarden,  and  Liverpool ;  3rd  atGucrnicj,  Helstoa,  Tor* 
quay,  and  Hawarden;  4th  at  GuernKy  and  Hawsrden ;  10th  at  Quemaey, 
Helstoo,  and  Falmouth;  1 1th  at  North  Shields  ;  Itith  at  Heltloa  ;  17ib 
at  Falmouth  and  Torquay;  20th  at  North  Shields;  24th  al  Gueraacy, 
Falmouth,  Hawardeo,  sad  Liverpool;  25tb  at  Guemaey,  Helstoa, 
Falmouth. Torquay, and  North  Skidds;  26th  at  North  Shields ;  28th  at 
Guernsey, 

Aurcme  were  seen,  on  October  tbe  2nd  at  Maidenstone-hill,  Oxford, 
Radcliffo  Observatory,  Cardiogton,  Norwich,  Notiingham,  Stonyborst, 
Whitehaven,  Durbsm,  North  Shields,  and  Dunino ;  3rd  at  Cardington 
and  Nottingham;  4lh  at  Nottio|tham  and  Durham;  l4th  and  15th  at 
Stonyhurst ;  18th  at  Durham  ;  28tb  at  Wakefield,  Stonyhurst,  Durham, 
Whitehaven,  and  North  Shield);  29th  at  Hartwell  Rectory,  Hottinabam, 
Wakedeld,  and  nunino. — Ith  of  November  at  Ayleabnry  aad  Notting- 
ham ;  5th  at  Stonyhurst;  IStb  at  Stonyhurst ;  20tb  and  21it  at 
Aylesbury ;  24tb  at  Dunioo;26th  at  Siooybnrst. — 6th  of  December 
al  Hawarden,  Liverpool,  Wakefield,  Durham,  and  North  Shields;  Hth  al 
Hawarden;  22nd  at  Nottingham.  Hawardeo,  Stonyhorat,  Whitehaven, 
Durham,  North  Shielils,  and  Duaino ;  23rd  at  Whitehavea  and  Dunioo  ; 
2fltb  al  Grantham  and  Daoiao;  29tb  at  Graatham,  Stooyharst,  North 
Shield),  and  Dunino. 

At  Acton  Clintoo,  six  miles  east  of  Stone,  on  Oct.  29,  ao  aarora  was 
seen.     Tbe  asoie  surora  wu  seen  at  Edinburgh  sod  at  Cambridge. 

At  Durham,  on  Nov.  29,  st  7b.  im.  p.ai..  many  meteors  were  icen  nesc 
JUdebarsn  :  as  many  as  tLfteen  were  counted  in  a  quarter  of  ao  hour. 
^tirortf  Bortalit,  at  teem  at  jVof/m^Aam  by  E.  J.  Lmet,  Stj. 

Oct.  29,  6b.  a.m.,  iplendid  aorors. 

Nov.  4.  Gb.  30m.,  low  arch  ;  6b.  4001.,  a  strcimer  vertically  upwardi 
between  fUrta:  Mijuhi  and  j8  Bootu. 

Dec.  22,  6b.  auroral  glare.— 10b.  50m. bright  streamers. — lib.  stream, 
en  half  way  to  lenith,  great  intensity  in  north;  brightest  streamer  through 
aCephei,  which  streamer  oacillsled  laterally  sbout  20'  backwards  and  for- 
warda  in  30s.  periods.  The  aarora  extended  in  the  wiat  to  8  Pegaal.  and 
in  east  to  0  Ursie  Majoris. — llh.flm.  nearly  gone. — llhSm. three  atream- 
eri  in  north;  tbe  most  caiterly  passed  under  q  UrsKMajoria.  and  another 
under  S. — till.  I  Im.  fine  ilrcamcrs,  which  if  continued  nould  pau  1'  east 
of  iSUraaiMioaris,  diameter  30'. — lib.  12m.  tbe  streamer  moving  west ;  If 
cootlnaed  would  pass  through  y  Vnie  Miaorii.— lib.  13m.  it  ia  now  mid- 
way between  y  and  t;  Uriic  Minoria  ;  in  altitude  it  estcada  to  elcTatioa  of 
tfDracooia. —  lib.  I4m.,  between  fi  and  7  Draconti. — Uh.  16m.,  weat  of 
rDraconit.— lib.  ICm.Mi.,  1"  west  of  7.— lib.  17m.  30i.,  2°  west  of  >. 
—Soon  clouded  over. 

Metfon,  OM  aeew  at  Sottingham  fry  E.  /.  Lotee,  Etq. 

Oct.  1,  8b.  20in.,  meteor  equal  to  a  star  of  2Dd  mag.,  moved  downwards 
at  an  angle  of  45*^  towards  the  north  (mm  1°  above  Cor.  Caroli,  and  which 
puaed  15' north  of  that  star. 

Oct.  7,  7h.35m.,apark-meteor,eqDaltOitar  of  2nd  mBg.,blueincoloar, 
fell  from  under  Cassiopeia:  horizontally  to  2°  east  of  &  Ursa;  Majoris,  du- 
ration 3  sec. — 8h.,  a  blue  meteor,  Fqiul  to  a  star  of  1st  mag.,  passed  down* 
wards  from  south  st  an  angle  of  40^  paising  ^•'  under  the  moon. 

Oct.  19,  12h.  9m.,  large  meteor  from  between  a  Hegasi  and  a  Andro- 
meda, fell  downwards,  leaving  a  train  of  tiiiht. 

Oct.  30,  8b.  25m.,  a  fine  meteor,  eqaal  in  atxe  to  Saturn,  bot  mtich 
brighter,  of  a  decided  orange  colour,  having  ft  long  tall  of  aparka.  fell 
from  S  Draco nis  to  about  76  llrsic  Majorii ;  duration  2tee. ;  positioa 
when  first  seen,  right  asceosioo  12h.  53m.,  N.P.D.  31° ;  position  when  Itai 
seen,  rijht  aacenaion  9h, 32m.,  N.P.D.  26^  20'.— ^h.  50m.,  another,  in  lise 
equal  to  a  star  of  2ad  mag.,  fell  rapidly  from  f  Andromeda  10  8  PiKinm  ;  of 
yellow  colour  ;  continuous  streak  of  liijht  left ;  its  brigblnesa  only  equal 
to  a  star  of  3rd  mag.;  duration  I  sec. — 9h.  4m.,  another,  equal  to  a  star  of 
3rd  msg.,  but  not  so  bright,  end  being  not  one  body  but  composed  of  many 
iepartie  tparki,  moved  elonly  from  about  72  to  0  Pueium ;  iu  duration 
2  sec. 

Nov.  3,  5h.  32ra.>  a  large  meteor,  pale  orange  colour,  which  increased 
from  s  point  to  foor  times  tbsi  of  Saturn  before  it  started  from  a  poiitiou 
13"  south  of  Alphaca  ;  it  moved  alowly,  paasing  30^  south  of  Arcturus  to 
near  horizon  ;  after  moving  15^  it  increasnl  rather  suddenly  to  six  timaa 
that  of  Saturn,  and  turned  bluiab ;  Tiaiabed  suddenly ;  dorsiioo  12  sec.  j 
kite  ahaped. 
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Nov.  12,  10b.  lOtDr,  ft  tn«(cflr,  oringe-r«il  tolour,  with  iptrki,  in  aiu 
e4)Uftl  Sod  m&z-  ttv,  but  brigbtct,  moved  l!rotn  j8  Pensi  ibrougb  tbe  Plei- 
adrt ;  duratioo  1  uc. 

Nov.  H,  10b.  4.^rB^  ■  cMteor,  cqu)  »»  •  »tar  of  2nd  mag.-,  fell  Itam 
PoUrt*  pcr|Miwlicalir)7  dtnnvifdai  Uiin  of  li^t(  mored  rapidly;  ds- 
KAnded  to  th«  Dragoo'i  he«d. 

Nov.  1&.  £li.  ISn.,  a  Mnall  nutcorfell  perpeodicularly  dnwavirdtfron 
iq  rruc  Mijoris;  colour  yellow  ;  »ti|[ht  tail;  iliiratian  alniutt  iiutanU* 
Moiu.-^b.  2l)ia.,  a  tmall  meteor  lell  per{iendicaliu-l5  downwardt  froni 
f  Booiia. 

Nov.  16.  6h.  d8m.,  a  meteor  bqiuI  i*  luui  to  Jupiter,  with  tail,  fell  from 
1°  aboTB  Saturn,  and  mored  -10  horizojiulljr  towifd*  mhUi  ;  duration  i 
KC— 7h.  im.t  a  iiDtll  meteor  lell  rapidlj  from  ahoTc  a  Androuteda  towirdt 
Altair  ;  coluarlesa;  duration  Imc— 7b.  Am.,  a  imaU  ncteor,  »o  tail,  fell 
n\nAlj  from  a  Arirtii  to  2^  cut  of  Saiarn.— 7b.  .^te.,  a  saiall  lUDtoor, 
per(>eDdicularl;r  downward*  itndway  between  a  and  tJ  Aurigcc.— 7h.  4&io., 
a  nielcor  rqual  in  siie  to  Saturn,  red,  witb  large  ipaika,  and  left  • 
conttnuooa  train,  paiacd  upwarda  ibrougb  9,ii,  aiid  3Dractuua;  duralioa 
Saec. 

Nor.  17,  lOh.  SOoi,  a  meteor,  in  colosr,  six,  and  brilUaacy  eqaal  to 
Rigicl,  fell  por^ndicatarly  dowowardt  from  y  P«ga«i. 

Nor.  18,  lOh.  Hm.,  a  meleur,  red,  no  tail,  fell  from  4°  aortti  of  n  Cj^oi 
perpeodtciilarlv  dowawarda  to  aoulh  of  Vega. 

Nor,  20,  Uh.  lOtn.,  a  meteor  eiiual  a  ilar  of  3rd  mag.,  orao^  colour, 
fell  perpondieiiliiriy  downward*  from  midway  )*elweea  n  Unw  .Xlajoria  aod 
^Ilootia,  duration  1  sec. —  lib.  13ai..  anothflr,  of  tlie  same  lizs  and 
coUMir,  fell  perpendicutarl/  downwarda  from  -y  t'r»ie  Maj»ns;  duralioa 
laee. 

Deo.  I,  ^b.  23n.  I&i.,  a  meteor  increasing  from  a  point  lotwic*  the  lixe 
of  Satam,of  an  otaiige-red  colour,  fall  from  nCeii,  faded  near  fBridani; 
duralton  4  lec. — 10b.,  a  meteor  ia  nortb. 

Dec.  24,  lib.  im.,  tmail  nrleor,  equal  to  a  star  of  3rd  mag.,  of  an  orange 
colour,  with  tail,  fell  from  5*^  aotttb  oiid  y  lower  Ihao  Mars,  downwardi 
at  10  angle  of  ii". 

Mtteorohf/ical  Table  J^  the  Quarter  entthijf  Decemier  31,  1851. 
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Tbe  meao  of  tbe  nnmberv  in  lh«  flrtC  eolnian  li  29'7rj  iocbct,  Ud  il  j 
rspreMatfi  that  portion  of  tbe  reading  of  the  barometer  due  to  tbe  pre** 
Mir*  of  air:  Iba  remaining  portion,  or  that  doe  to  tbe  prea^nre  of  wat«r, 
ta  0-24)2 inch;  the  lum  of  these  two   numbers  is  3U'021f  inchea,  aud  it  I 
leprAseriAa  tbe  mean  reading  of  tb«  buouelor  for  tb«  quarter  at  tbe  Uv4 
of  ibe  urn. 

The  liigbeit  retdiaga  of  the  thenoomeier  ia  air  w«re  71^  ai  Falmoatlli 
7U°-I  at  the  Koyal  Ubserrntory,  7tl"at  Jersj^j,  Hartwell  Houte,  LinaUd«.J 
aod  iligbfield  Uoote ;  and  tbe  lowest  readings  were  19^  at  Uckfield  anal 
Lintlaile,  lO'i  at  HigbAeld  Hone,  20^-5  at  Radcliffe  Observatory.  2<r-f  ] 
at  Stonyhurat,  and  21°  at  Thame,  llartwell  House,  Cardington,  Uerbypj 
and  Mancbester. 

lUin  (ell  00  tbe  teut  aomber  of  diyt  it  Donlno,  Newcaitle,  Bedfort  , 
31  aid  ena  to  lie- bill,  and  the  Ruyal  Olrterratory;  and  on  ibH  greatest  nato*| 
ber  of  dayi  at  Helston,  Fatmouih,  and  Wbitebaren.  The  places  wberti 
the  ieast  falls  louk  place  were  Durhain.  Norib  Sbielda,  and  Ounino,  and  I 
tbe  mean  amount  at  tliose  place*  wut  1-74  inch;  the  birgeal  fella  occurred  j 
at  Oueniaey,  Nelaton,  Truro,  Falmooth,  and  Norwich,  and  their  UMtf  J 
raluo  was  10-02  inches. 

At  Derby  the  fall  of  rain  in  the  year  195\  wis  23*9 ioehea ;  iheirengtf  ] 
fall  from  the  preceding  seven  ycirs  is  ZH'9  inchef. 

At  Cardingtoo  the  fall  of  rain  in  tbe  year  1851  wai  16  ioebea,  being  ft  I 
inches  beluw  the  arersge  of  tbe  last  five  years. 

At   Roie-hill,   near    Oiford,  tb«    great    drtragbt  of  Iba  put  muoD|  | 
u  everywhere  else,  was  very  inuarkable.     At  this  spot  tbe*|iriags  baraj 
never  failed ;  but  the  rtver  Itat  been  luwer  than  crer  remenibered,  lOKW  ] 
of   the   smaller  brancli«s  baring    become  completely  dry.   aod  almost 
stagnant. 

Altjlasgow  the  fall  of  rain  in  November  wdi  1-1  inch  only,   being  4-9 
tocbes  less  than  the  average  of  the  preceding  five  years. 

Al  Duniao  iho  springs  and  lake*  were  nearly  dried  up. 


PROOEEOINOS    OF    aCl£]fTXPIO   SOCIETIES. 

INSTITUTION  OF  CIVIL   ENGINEEllS. 

Uarck  3.— J  AUKS  M.  Rkndki.,  Esq.,  Preildent,  in  the  Chair. 

Tbe  first  paper  read  was  "On  the  Eieetric  Teiegrt^kt  and  theprincipat 
ImproveMtati  in  il)  Conrlruetion."   Uy  F.  R.  NVindow,  Astoe.  luit.  C.£. 

After  B  brief  notice  of  lome  of  the  early  systeini  of  telegraphs  era* 
ployed  by  the  ancients,  such  as  bracoa  6rcs,  and  the  escape  of  water 
from  perforated  resaelt,  as  detcribed  by  Polyt>tus,and  also  a  few  of  tbas« 
of  modern  conitniction,  such  ai  Amoaton  and  C'tiappe's  semaphares,  aod  , 
tbe  Univenal  Telegraph  ioreoted  by  Sir  Cbarlcs  Pauley;  a  dcicripUoa 
was  given  of  some  experiments  mede  in  the  last  and  fireseot  ceoturiea  l 
on  the  puaaibility  of  tranamitiing  electricity  to  considerable  distanMt^,] 
with  the  view  of  adapting  thi*  power  to  lelegmpbic  purposes.  Amoog' 
theie  were  tttentioued  tlie  expeflmeott  of  Uu  Fay,  who  in  Franot,  ia  tba 
year  1733,  ditchuTged  s  Leyden  ;ar  ibrougb  upwards  of  four  miles  of  wire; 
of  Winckler,  who  at  L«ip«ic,  in  1743,  discharged  a  Leyden  jar  through  ft 
long  wire,  a  partion  of  (he  river  Ptetss  being  included  in  the  circuit ;  and 
of  Dr.  Watson,  who  in  1747  suspeoded  a  length  of  two  miles  of  wire  on 
posts  at  Sbooter's.hill,  and  sent  •■Inctrical  currents  throagh  it.  the  circuit 
being  completed  by  the  earth.  This  was  particularly  noted,  because  in  ait 
the  earlier  iareations  of  tbe  preteot  ceulury  a  separate  wire  waa  reierrfld 
for  this  purpose. 

The  general  existing  syitem  of  electric  telegraphs  wu  the»  examined, 
and  divided  by  t)ie  author  into  three  distinct  departiiients: — lat,  the  Bat- 
tery, or  the  motire-powcr ;  2nd,  tbe  Wires  and  their  intutation,  or  tbe 
means  of  conveying  the  power  to  the  place  of  its  action  ;  and  3rd,  the 
Instronients,  or  tbe  means  of  usiag  the  power.  Of  the  two  former  there 
was  little  to  be  related,  iniisiimch  ai  they  had  received  scarcely  any 
altentioa  from  inrentors,  which  the  author  regretted,  as  he  lliouj{bt 
these  departments  otTercd  the  widest  field  for  su^itanti&l  improvement. 

The  ordinary  voltaic  batteries  were  then  described,  together  with  the 
method  of  obtaining  electricity  from  tbe  permanent  magnet,  as  employed 
by  Cooke  and  by  Ilpniey,  and  tbe  manner  in  which  it  wu  adapted  to  the 
uae  of  tbe  telegraph.  The  means  of  insulation  were  mentioned  as  spe- 
dally  needing  reform,  the  ahove-grouod  system  being  uncertain  and  im- 
perfect in  its  action,  and  the  nndergronnd  ajslema  too  expensive  in  their 
conitructiou.  It  was  explained  that  tbe  object  of  Mr.  Clarke's  metallic 
capped  insulators  was  to  prevent  dew  from  being  depusited  upon  the 
porcelain  cups,  as  was  alwayi  the  cose  from  the  goud  radiating  tjualitica 
of  all  [lon-condnctora.  Tbe  invention  coniiated  in  atjrraunding  tba  insu- 
lators with  a  metallic  labataooe,  >>y  which,  from  tbe  bad  absorhiog  pro- 
pertiea  of  metals,  tbo  radiation  from  the  porcelain  was  gresity  cheeked, 
and  it  was  thus  prevented  from  cooling  down  brlow  the  dew  point.  A 
short  description  was  then  given  of  the  principal  exiating  imtruments ; 
among&t  which  were  Cooke's  live-needle,  Cooke  and  Wheatslune'i  doable 
aod  single  needle,  Whrststonc'a  indicating,  Bain'a  chemical  decomptui. 
iloB,  Henley's  magnetic,  Urelt's  printing,  and  liakeweU's  copying  tele- 
grapba. 
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Tb«  p«per  concluded  b^  Mterring  tbit  tb«  pr«9«Dt  wjvitn*  ft(  electrio 
ripb  niMt  bjr  no  mvina  b«  coatldered  as  perfect  i  lod  infenton  were 
Bia«nd«d  to  torn  th«ir  mention  to   the  impruTcmeut  or  the  btt> 
,  Ud  tbe  nmat  or  iofloltting  the  wires,  rather  Ihsn  to  tbe  produc 
tof  new  iaftnirecnU,  in  wfaicti  divitioo  ii  via  aUted  that  (ii-rfectinn 
aid    be   carried    little   further,   nntil   same    iiDpoitant  changn   weis 
fftcted  io  tbe  otber  two  departoeatt. 

Tbe  Kcond  paper  read  wii  "  7V  Ilittory,  Thtory.  and  Pr^etkt  qf  (he 
<lric  TrUyraph."     By  C.  C.  Adlcy. 

Tbe  fint  portion  of  the  paper  conlained  a  deacription  of  the  rarioua 
bddei  of  iranimilting  aignali  proposed  and  adopted  prior  lo  the  electric 
elcgrapb.  The  pUaa  of  Cardinal  Bembo.  the  Maiquia  of  Worcoter, 
Robert  llnoke,  Amoiitnn,  Mirrrl,  Linguet,  and  Chappe  were  aottced. 
Tbe  variDua  forms  of  telegraphs,  ia  which  electricity  waa  the  exciiing 
were  then  described.  Thcac  were  divided  into  two  etas,  tho 
itrcalalic  and  Elect roiiynamic'  The  Eleclrotlatic  era  comprised  all 
degrapliB  in  which  statical  or  frtctional  electricity  waa  the  acting  prio- 
ple,  audi  a>  llie  jiUns  uf  Odicr,  Lcsage,  Louioud,  Uetancourt,  Reiaer, 
vitWo,  Sal«a,  and  Runalds.  The  Eleclrodyaamic  era  included  all  tele- 
PlTipba  ia  which  voltaic  or  dynanaic  electricity  wai  the  prime  luovert  aa 
|*cre  tbe  telegripLi  of  Sasuimerritig,  Schweig«r,  VVedgewood,  Coxe, 
■Ampere,  Dyar,  SchtlliDg,  Gauaa,  Alexander,  Whcaittone,  ka.  Thia 
[bronght  the  chronology  of  the  electric  telegraph  to  tLe  year  lt>37,  and 
Ithe  history  waa  then  concluded  to  the  year  l^^X,  by  a  classified  Uat  of 
Ifbe  rariooi  patenta. 

T     Tbfl  aecond  part  of  tha  paper  was  devoted  to  tbe  theory  and  practice 
rttf  tbe  electric  telegraph  ;  and  the  aubject  was  enlarged  apon  under  the 
ifoUowing  bead* : — lit,  the  principles  adapted;  2nd,  the  msteriaU  eta- 
{|lloyed;  3rd,  praclLcal  ditEcultiea,  and  reuiarkable  deranging  causes,  with 
I  Inreatigationa  aa  to  tbeir  origin  ;  -lib,  the  lawa  which  govern  the  ection 
of  tbe  telegraph  ;    Sth.  theories  of   the  nude  of   tranimitiaian  of  the 
electric   fluid,  and  of  the  earth-circuit;  aivd  Gtb,  practical  applicstiont 
•od  concluding  remark*.     T!ie««  heads  were  a^iala  subdivided,  and  the 
varlouf  portiiins  of  the  telegraph  were  treated  of  separately.     The  model 
of  cannectiD)!  the  initrtunents  at  the  stations  were  given  in  detail,  toge- 
ther with  teTBtal  practical  rulea  for  detecting  faults,  aod  the  general 
tBanipolation  ai  a  liae.     Variuaa  defects  which  uccurred  it)  practice  were 
pointed  out,  and  the  consideration  of  remedies  was  innled.     Tho  action 
of  the  aurora  boreaJii,  Lhc  demagtietiaatjoa  of  tbe  needles  by  lightning, 
I  Bod  Ibeir  freqnent  deraiigenienl  l>y  other  ditturbancci,  were  noticed.     A 
^iMfthooed  and  elaborate  inveoti^iion  nai  ent<-red   into,  with  a  view  of 
rifing  at  the  origin  of   tbe   [unudic   disatfeciiona   of    the   magnetie 
•dlea,  which  tbe  author  attributed  chietly  to   the  electric  variatians  of 
\  ikt  aCnotpiiere,  magnetic  stortof,  earth  currents,  therniu-electric  currents 
I  and  caloric     An  original  law  which  governed  llie  deflectioiu  of  the  mag- 
'  Detie  needles  wu  introduced   by  the  author     Tbe  lawa  of  Profcssori 
Whcatstane  and  Obnt   were  aUu  given,  as  well  aa  the  tbeoriea  of  Dr. 
FtTftday,  Mngrini,  Gauss,  acd  other  pbilotopheri. 

Tbe  varioos  applications  of  the  electric  telegraph  were  then  deicribed, 
wicb  as  for  printing,  for  workinit  a  sf^ries  of  clocks  uochronoutty  toge- 
tlier,  for  the  eooipartson  of  the  peuduluai),  for  rc^ittetiiig  mcti:uro!ogical 
ribicfvatiims,  for  producing  explusions  for  blaaUog,  for  cotuparative  astro* 
noaiical  obferveijoos,  chronoscopes  for  oaeaanriDg  the  diglit  of  cannon 
balls.  &e.  After  citing  proofs  of  the  commercial  value  and  public  service 
of  the  electric  telegraph,  the  paper  concluded  with  a  few  obMrTBtiom  ai 
to  the  Qltimate  deslioy  and  world-wide  utility  of  ao  wonderful  an  inveo- 
dOQ. 

March  !>.— lo  tbe  diseussiOD  on  tbe  above  Papen,  tbe  varioos  instm- 
nents  introduced  by  Cooke  and  Whealitoiie,  Henley,  Brett,  Bain, 
Bakewell,  and  Siemens,  were  exhibited  and  described,  their  several 
peculiar  menta  being  fully  explained. 

Tbe  feyiteiu  of  undcrgroaud  wires,  coated  with  gulia-percha  and  lead, 
e*  iaifotluced  in  Hruisia  by  Mr.  Sierucos  io  1S4H,  was  stated  to  be  per- 
fectly luccetifnl,  no  diAiculty  existing  in  discovering  leaks  or  injuries  to 
tbe  wires;  when  any  occurred,  which  wu  very  teldom,  tbey  were  easily 
repaired.  The  lyatem  oow  extended  over  nearly  four  iKousand  miles,  in 
Proasia  and  llinaia. 

It  waa  objected  that  the  nomenclature  was  incorrect,  and  that,  instead 
of  tho  "  Electric,"  it  should  be  called  the  "  Galvanic,"  or  the  "  Voltaic" 
Telegraph,  aa  the  connection  between  elcctiicity  and  galvanism  was  not 
aa  yet  clearly  eMablished. 

The  iiae  of  a  oeiies  of  wires  waa  suggested  for  tracing  tbe  causes  of 
magTietio  diilurbancea«  and  aeriea  of  observations  at  stations  alung  linct 
were  propoied,  as  likely  to  induce  beneficial  results  ;  aad  they  would  be 
easily  perforoicd  since  tbe  iatroduction  of  the  pbotogiaphic  aelf-regii- 
twing  inftcumcnt. 

Tbe  itiiportsnt  reaulta  likely  to  be  rendered  by  tbe  conneolloa  of  the 
telegraphic  wires  with  the  Uoyal  Observatory  at  Greenvrich,  were  atated 
to  be,  among  others,  aiaiuliaaaoai  astrOuauiical  obaervatiuus;  the  deter. 
mlnatioD  of  dilTerence  of  loo^tude ;  isocUrouous  action  of  clocks,  so  as 
to  exhibit  Greenwich,  or  any  other  time  agreed  on,  simultaneouily  at  any 
uutuber  of  clocWa  ia  the  oietropolis,  or  any  other  towoa  throughout  the 
Ungdon. 
The  practical  dliSctUly  of  the  perfect  ioaolatioa  of  tha  wires,  U  the 


OT«r-gTtnind  system,  and  tlie  provlstaHis  aeeesiary  against  vnmton  depre- 
dation, and  the  atiiioapherie  infliieoces,  were  ftilly  diacuued;  and  it  WM 
generally  acknowledged  that,  with  all  the  known  imperfectiona,  the 
over.gronod  lyitero  had  hitherto  proved  the  best  and  tooit  economical  la 
England ;  at  the  same  time,  the  greet  merit  of  gutla-perchi  ai  a  meani 
of  ioBulattoa,  wai  fally  admitted. 

It  waa  abowB,  that  galvanic  action  was  being  extensively  used  in 
Berlin,  for  communicating  between  tbe  Tarious  government  otHcea  and 
the  Are  and  police  stationa  ;  and  at  Boston,  for  a  complete  net-work  of 
fire  alarms  to  the  different  siatioot  of  the  eogioes. 

The  origin  of  tho  idea  of  the  sabmaritie  telegraph  was  given,  and  the 
construction  of  the  wire  laid  down  between  England  and  France  was 
described.  It  appeared,  that  on  that  station  the  common  needle  initru- 
Dtent  bad  hitherto  been  generally  Died,  but  that  occasionally  mcaaagea 
were  recorded  by  means  of  UrettS  Printing  Telegraph,  which  might 
eventually  be  made  very  oteful, 

March  10. — The  diseuaiion  turned  chtefiy  on  the  coibparatlvfl  advan- 
tages of  tho  under-ground  system  of  connecting  wires,  as  practised  in 
Prussia,  and  tbe  suspended  system,  in  use  in  this  country.  On  the  first 
introduction  of  tbe  electric  telegraph,  it  was  not  known  to  what  extent 
il  would  be  emploved  :  and  on  that  account  the  suspension  system  was 
preferred,  as  enabling  additional  wires  lo  be  fixed  with  but  little  extra 
expense.  At  preaent.  a  single  line  of  telegraph  wire  in  Pruuis,  insulated 
by  gutta-percha  covered  witii  lead,  laid  at  a  depth  of  two  feet  under- 
groand,  colt  SOI.  per  mtle,  inclusive  of  the  initrnments.  The  auipended 
system  was  shown  to  be  not  nearly  so  expensive,  and  when  accideuts 
occurred,  they  were  more  rapidly  and  easily  repaired.  Tbe  recent  great 
Improvements  in  Bain's  printing  telegraph  were  described;  audit  was 
shown,  that  by  It  three  hundred  words  per  minute  had  been  sent  through 
this  ioitrument;  that  fifty-six  thousand  messages  per  month  bad  been 
traoBroitled  on  tbe  Eastern  Counties  Railway,  fur  railway  purposes  alone; 
and  that  such  was  its  extended  use  for  mercantile  purposes,  that  the 
content  of  a  closely-printed  8vo.  volume  was  aeut  out  in  raesjages,  per 
day,  from  the  Central  Telegraph  OfBce  alone.  Such  was  the  facility 
afforded  by  the  initruments  now  in  use,  that  they  were  chiefly  worked  by 
boys  taken  from  the  Orphan  Asylum,  who  fully  understood  bow  to  work 
them  after  a  fortnight's  jituc'.ice. 

Several  very  ingcniout  applicatious  of  the  instromenls  were  described, 
and  tpeeimens  of  the  submarine  telegraph  wire,  intended  to  be  laid  down 
between  Dover  and  Oitend,  were  exhibited.  The  general  advantage*  of 
the  introduction  of  the  electric  telegraph  were  pointed  out.  and  it  waa 
stated  that  atleation  should  be  directed  chiefly  to  improvements  in  the 
mode  of  insiilatioa  of  the  wires,  in  both  the  undergrunnd  and  the  sus- 
pension  systems,  aa  the  initruments  were  now  comparatively  perfect. 

Mnrch  23. — Tbe  first  paper  read  wu  "  On  the  HetuUi  </  Me  ute  of 
Tubular  Uoilert,  or  (if  Fl*te  Baiten  q/  /aadfquate  Swfact,  or  Imperfect 
AbtorptioR  i^f  Heat,"     By  Admiral  Eamx  Dun-donald, 

This  paper  advocated  the  general  iotroducttoo  of  what  were  termed, 
"economical  beat-trap  boilers,"  or  boilerti  having  vertical  water-tubes. 
ioatead  of  oblique  fire-tubesi  contained  within  a  chamber,  into  tho  upper 
of  wbicti  the  hot  products  of  combustion  were  introduced,  and  allowed 
to  circulate  until,  by  the  abstractioo  of  heat,  they  descended  to  tbe 
bottom,  and  passed  into  the  chimney  at  a  temperature  little  exceeding 
that  of  boiling  water.  From  some  trials  which  had  been  made  at  Wool- 
wich and  Chatham  in  IHIi,  as  well  as  from  tbe  experience  which  hod 
been  gained  by  their  actual  application  lo  some  of  the  North  Atuerican 
transatlantio  steam-packets,  and  some  in  the  sorvice  of  tho  Emperor  of 
Russia,  it  was  contended  that  these  boilers  possesaed  greater  evaporative 
powers,  and  were  more  ecoaomieal  thaa  those  ordinarily  in  uiej  and, 
moreover,  that  their  safety  was  much  greater,  owing  to  the  products  of 
conthuatinn  passing  into  the  chimney  at  a  very  low  temperature,  instead 
of  tbe  usual  high  temperature,  from  wbich  it  waa  apprehended  much 
danger  had  been,  and  might  still  be,  incurred. 

Tbe  aecond  paper  read  waa,  "  On  certain  paintt  in  the  Canttrttcthn  pf 
Marine  BoHeri,"     By  J.  Scott  RuiiaELL,  M.  Inst.  C.E. 

The  author  having  arrived  at  certain  theoretical  results  relative  to  the 
con&truclioo  of  marine  boilers,  put  them  into  practice  about  ten  years 
tjBck,  ill  designing  the  boileri  for  the  ttoyal  Moil  steam-packets  Clydj; 
Tay,  T\t«ed,  and  l^evht ;  and  aa  tbey  had  been  in  constant  work  ever 
since,  running  from  42,1)00  miU*.^  to  48.000  mites  per  annnrg,  witbonl 
material  repain.  be  believed  their  dorability,  combined  with  effective 
combuttton  and  economy  of  fuel,  bad  been  fully  established.  The  prin- 
ciples upon  which  tboic  boilcn  were  constructed  dilfered  from  those 
geoetally  recognised.  In  the  first  place  il  was  considered  Ibst  a  juiUcious 
distribution  of  the  most  lutrnscly  healed  surfaces  wottid  be  conducive  to 
durability;  and  for  this  purpose,  instead  uf  returning  the  flues  over  the 
furnaceSi  the  top  of  the  furnacci  aad  the  hottest  flues  were  brought  lu 
the  surface  of  the  water,  and  tiie  cooler,  or  return  flues  were  taken  to 
the  bottom  of  the  water.  Tbe  water  was  admitcd  ui  the  bottom  and 
was  gradually  warmed  as  it  rose,  the  greatest  heat  being  imparted  at  tha 
lait  ruoment,  by  which  means  the  bubbles  of  steam  were  pieveuied  from 
accumulating  in  contact  with  intentely.heated  metal.  In  Ibe  next  pla«H3, 
tbe  capacity  of  tbe  furnaces,  or  fire-boxes,  was  unusually  large,  and  their 
beigbt  above  the  incauJescent  fuel  much  greater  than  usual.    Theevapo 
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rttiog  nrfice  ia  tbeae  boilen  «u  alio  nanch  mon  than  ciutoroarr.  there 
being  DO  lew  tU»o  three  feet  of  evaporsting  anrface  for  every  foot  of 
furnace  han.  The  proeeas  of  blowing-off  w«  provided  for  by  arranging 
Doder  the  flun  and  furnacei  large  watM  ipacei,  u  reaerToira  for  tbc 
collection  atid  blowing  off  of  brine  and  otbct  depoait. 

The  lait  paper  wai  "  A  deteription  <ifa  Diaphragm  Sttem  C#«na/w." 
By  M.  BotrrrosY  (d'Evreux'). 

The  principle  upon  which  thii  ateam.ganerator  wai  baaed,  waa  that 
"  bodiu  evaporate  only  from  their  aurfacei."  ThU  being  receired  a*  an 
axiom,  it  inait  necetsarily  follow  that  in  the  conitruction  of  steam' 
boilera,  either  ibe  evaporating  anrrace  of  metal  ibould  be  extended  to  ita 
utmoit  limit,  or  the  water  ihonid  be  ao  divided,  and  its  evaporating  lur* 
facaa  be  ao  mullipled,  ai  to  arrive  at  the  lame  end,  of  obtaining  Ibe 
fTOaieai  anount  of  itean  by  the  eipenditure  of  the  leaat  atnoont  of 
fuel.  The  iteam-generator  was  deacrihed  to  coniitt  of  a  vertical  cylinder 
of  wrought-iron,  2f>  incbea  bigb  by  ]'i\  inchci  diameter;  the  bue 
terminating  in  a  bcmi spherical  end,  and  the  upper  part  cloaed  by  a  curved 
lid,  upon  which  wm  utiacbed  the  usual  itram  and  lafety-vakei,  feed, 
■tean,  and  other  pipes,  &c.  The  interior  conuined  a  aGiin  of  c^iaphragma 
of  wrougbt-irOD,  pierced  with  a  number  of  fine  holea,  and  having 
alternately  convex  and  concave  surface*.  They  were  tutpended  by  three 
iron  toda,  at  given  diiitancei  apart,  in  auch  a  manner  aa  not  to  be  in 
conUct  with  the  healed  exterior,  or  abell  of  the  boiler.  When  any  water 
waj  admitted  ihrongh  the  feed-pipe  it  fell  upon  the  Qpper  (convex)  diie, 
which  bad  a  tendency  to  spread  it  to  the  peripliery,  the  largest  quinlity 
falling  through  the  perforatiani  in  the  shape  of  ftlobulei ;  the  aecood 
diaphragm  being  concave,  tended  to  direct  the  fluid  from  the  circum- 
ference to  the  centre,  and  ao  on,  unLii  if  any  fluid  tttacbed  the  holtoiu  of 
the  cylinder,  it  mingled  <Hlh  a  thin  film  of  water,  in  a  high  atate  of 
ebullitioB.thal  being  (be  hoiteat  part  of  tbe  boiler.  It  appeared,  however. 
that  in  iu  traniit  through  tbeae  diaphragms,  the  water  waa  ao  divided, 
that  exposing  a  very  large  surface  to  th«  caloric,  it  was  tranafortaed  Into 
alcam  vrith  great  rapidity,  and  with  great  economy  of  fuel.  The  hoilei 
described  had  been  woried  for  a  long  time  at  Paris  with  gr^at  success, 
giving  motion  to  a  sLeam-engine  of  2-horiie  power.  The  coiisumplion  of 
coal  waa  slated  to  b«  very  small,  7tf9  lb.  of  water  having  been  conterted 
into  alearu  by  1821b.  of  coal  in  nine  hours,  under  a  preuure  of  ten 
atmospberea.  The  chemical  part  of  the  queation  waa  carefally  examiosd, 
and  it  was  shown,  that  at  that  temperature  the  iron  was  exactly  in  the 
best  condition  to  hear  atraia.  Tbe  practical  application  on  a  large  acale 
nas  suhmilletl  to  tbe  eitgi&cers.  the  author  hiving  only  proposed  the 
system  fur  small  hollers,  and  under  circumstances  of  wanting  to  obtain  a 
motive  power  io  aiiaatiooa  of  restricted  space,  and  where  firat  coat  wm  a 
great  object. 
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/>&.  23.— Dr.  Lees,  IX.D.,  P/eaideat,  in  the  Cbair. 

*•  Vtteription  qf  an  improved  Intlmment  for  Drawias  EU^nt"  By 
G.  11.  Slicut.  Eoglneer, 

The  instrument  is  somewhat  ftmllar  to  a  pair  of  coopaiaea,  with  the 
lega  formed  of  round  steel  rods,  on  either  of  which  a  pencil  fixed  to  a 
tube  Is  filled  to  slide  and  revolve  freely.  \Vhen  the  rod  which  carries 
the  pencil  ia  inclined  to  the  paper  or  other  surface  to  be  drawn  upon,  and 
the  pencil  made  to  revolve,  touchirig  the  paper  throughout  iU  course,  il 
descriliea  on  it  an  oblique  section  of  ■  cylinder,  and  therefore  a  correct 
ellipse:  (he  obliquity  of  the  section,  or  the  length  of  (he  ellipse  varying 
with  the  incliuaiiun  of  the  rad.  The  itniiravemeuts  consist  in  a  method 
of  moving  the  pencil  nearer  to  or  farther  from  the  rod  fur  iliSerent  sizes 
of  elJtptea,  so  aa  lo  preserve  its  paratleUim  to  the  rod  ;  and  in  malting 
tiolb  legs  round  and  of  diflerent  Leogthi,  wiih  the  means  of  Icogthentng 
or  shortening  the  longer  leg,  lo  facilitate  its  adaptation  to  longer  or  shorter 
•Uipaea. 

ifarch  8. — "  An  account— in  conlinvation  tif  thote  Jhrmerty  read 
if/ore  the  Society — tif  the  pro^rett  made  rn  tke  t>rainage  ^  Haarlem 
Meer  during  the  IomI  year.''     By  T.  GtiAiscKB,C.R. 

This  short  paper,  in  continoatlon  of  Mr.  Grainger's  description  of  the 
drainage  of  llurlem  Meer,  in  North  Holland,  waa  read  hy  the  Secretary. 
After  deacrihing  the  difBcuUies  to  he  encountered  in  the  prosecution  of 
thia  great  underiaking,  from  the  size  of  the  lake,  and  principally  from  the 
circumstance  that  its  level,  even  at  the  surface,  was  considerably  IkIuw 
that  of  the  sea,  so  that  tbe  whole  of  the  water  had  to  be  raised  to  such 
a  height  aa  would  enable  it  to  reach  the  aca  by  ita  own  gravity,  Mr. 
Grainger  alluded,  in  general  terma,  lo  the  varioua  works  undertaken  to 
•fftct  tbe  object  in  view,  auch  as  tbe  canal,  33  miles  long,  124  to  \i7 
feet  io  width,  and  10  feet  in  depth,  with  which  tbe  lake  had  been 
aorrounded  to  convey  the  pumped-up  water  to  the  aea — to  receive  tbe 
drainage  of  (he  district — and  to  maintain  the  internal  v&ter  communica- 
tion prerinnsly  afforded  hy  Ibe  lake  itself — and  also  In  the  three  gigantic 
aiearo-engtnM,  360'horae  power  eacb,  erected  at  different  poinia  of  the 
lake,  giving  motion  to  27  pumps,  which  raise  186  tons  of  water  at  each 
stroke.    Tba  caul  and  all   the  other  preliminary  worfca  having   been 


completed,  the  pamping  wu  commenced  in  May,  1648.  from  which  date 
to  30th  April,  1851.  the  lake  bad  been  lowered  7  ft.  3  in.,  which  waa 
the  state  of  matters  when  the  subject  waa  last  brought  before  tbe  Society. 
l>uring  the  mouths  of  May,  Juoe,  July,  August,  September,  and  October, 
very  salihfactory  progress  was  made,  notwithstanding  that  a  conaiderable 
quantity  of  rain  fell  in  August  and  SepteiLber,  ihe  tetel  reached  at  tbe  end 
of  October  hcingd  fL  7-74  in.  below  the  original  surface,  or  at  an  average 
rate  of  4*79  inches  per  month.  In  November  a  great  quantity  of  rain  and 
snow  fell,  raising  the  level  about  4  inches ;  and  in  December  the  weather 
was  still  untavourable,  so  that  at  the  end  of  that  month  the  level  stood  at 
9  ft.  6-58  in.  below  the  original  surface,  or  a  total  gain  since  April  30ih  of 
2  ft.  2'58  in,,  or  3*32  in.  per  month.  This  progreu  may  appear  to  b« 
inconiidorable  ;  but,  when  it  is  recollected  that  the  lowering  of  the  lake 
one  inch  involves  the  raising  of  upwards  of  four  milliona  of  ions  of  water, 
and  allowing  for  the  rain  and  snow  falling  during  these  eight  montha, 
that  there  conid  not  have  been  leas  than  li^6  million  tons  of  water 
pumped  up  during  that  period,  the  performance  will  appear  great  indeed. 
To  give  a  belter  idea  of  this,  it  was  slated  that  186  milliona  of  tona  il 
eqotl  lo  a  mass  of  lolid  rock  one  mile  square  and  100  feet  high,  allowing 
lb  cubic  feet  lo  a  ton.  The  average  progreai  haa  been  lesi  last  year  than 
what  it  waa  in  Ibe  preceding  one  ;  bat  thia  is  readily  accounted  for  by  tbe 
inereased  l{ft  of  the  pumps,  and  by  the  difficulty  of  forming  the  channels 
which  lead  tbe  water  to  tbem.  At  tbe  coromencrment  of  these  opera- 
tions, the  average  depth  of  the  take  waa  13ft.  1*44  In.;  and  as  9ft. 
S'&H  in.  have  been  pumped  out,  there  only  remained  at  the  end  of  De- 
ceiuber  last  an  average  depth  of  3  ft.  7'7l^<>  in.  It  is  therefore  tmatad 
that  the  drainage  will  be  completed,  if  not  In  tbe  autumn  of  thia  year, 
at  least  in  the  mniinicr  of  It^53.  A  paragraph  haa  Wen  going  the  round 
of  the  newspapers  about  disastrous  accidents  to  the  boUera,  which  will 
delay  Ibe  completion  of  the  works  for  two  or  three  years.  It  waa  stated 
that  there  were  no  grounds  for  auch  ramoura,  aa  Ihe  official  report  for 
Janoary,  which  Mr.  Grainger  had  received,  menlioned  that  Ihe  boilera  of 
only  one  of  the  enginea  (the  I.jsdea)  were  out  of  repair,  and  that  it  wat 
expected  that  these  would  he  repaired  by  February  ;  so  that,  byUua  timt* 
it  is  hoped  that  the  whole  of  the  engines  are  again  al  work. 

'^Dneriplion  tif  a  Sqfe  LocJc"  Dy  J.  Wutts,  Easdale. 
This  may  be  coDSidered  aa  a  modiHcation  of  the  ancient  Egyptian  lode 
The  main  boll  hu  six  or  eight  notches  on  eacb  aide,  and  there  are  aa 
many  spring  bnlts  playing  with  these.  Along  the  tops  of  these  spring 
bolts  a  slide  works  ^whjch,  in  fact,  ia  the  key),  which  is  out  on  one  of 
iu  edges  in  the  form  of  waves,  and  when  it  ia  fully  paahed  home,  tbeao 
wave  linea  are  ao  formed  aa  to  preaa  down  the  whole  of  the  spring  bolta 
to  the  level  tine,  ao  as  to  free  Ibe  main  bolt,  which  then  has  liberty' 
to  open  or  shut.  On  tbe  other  hand,  while  the  slide  or  key  is  withdrawn, 
tbe  spring  bulla  iiislautly  enter  tbe  notches  tn  tbe  main  boll,  and  prevent 
it  from  moving.  The  advantages  are  staled  to  be  the  difficulty  of  picking 
this  lock,  or  uf  making  a  slide  or  key  to  Ht  it ;  for  even  the  thickneu  of 
writing  paper  introdaced  betwiit  tbe  slide  and  the  spring  bolta,  will 
press  some  of  Ihem  Aomn  into  the  nolcbea  of  tbe  main  bolt,  and  prevent 
it  from  opening.  Besides,  tbe  key*bole  Is  very  amatl  in  proportion  to  tbA 
size  of  the  lock. 


xroTES  or  the  mokth. 

Arehitti^i'  Henet'oient  .V«ciV/y. — The  second  annual  geoer 
meetinff  of  this  society  was  held  at  the  Freemasons'  Tavern  on 
the  Dih  utt.,  David  Mocatta,  Esc).,  id  tlie  chair.  Mr.  Joho 
Turner,  the  Hecrelarr,  read  the  report,  from  which  It  np)>eared 
that  the  amuuiit  in  the  hands  of  the  treasurer,  at  the  com- 
mencement of  the  preiicnt  year,  was  403/.  9t.  Icf.,  out  of  which 
4iH)/.  liad  been  invested  in  the  funds  of  the  society,  and  5R/.  I0#. 
applied  in  furtherajice  of  its  objecti*;  leaving  a  biilance  of 
34/.  ]St.  \ri.  in  thn  treasurer's  handn.  It  congratulated  the 
society  on  the  position  it  held  in  the  estiinatiuu  of  the  profeft- 
hioii,  and  regretted  that  iIm  operation  wan  limited  by  the  small- 
nem  of  its  fund»i.  It  also  called  the  attention  of  the  meetinr 
to  the  kindness  of  the  committee  of  the  Institute  of  Britisit 
Architecti.  in  perniiiting  the  use  of  their  commit  tee- room  for 
the  meetings  of  the  council,  the  benefit  of  which  waa,  besides 
tbe  pecuniary  one,  that  of  its  existence  being  recognised  by  the 
parent  body.  The  chairman  observed,  that  at  prCBOnt  they  had 
the  support  of  only  WO  membeni  of  the  profession,  but  confi- 
dent hopes  were  entertained  of  an  increase.  Votes  of  thaolcs 
were  pti»»ed  to  the  council  and  officers  of  the  society  for  their 
services  diiringthe  past  year,  and  thev  were  re-elected  for  the 
one  ensuing,  with  the  exceutiun  of  .^lessrs.  W.  GrelHer,  and 
(».  Gutch,  deceaseil;  and  witn  the  addition  of  Messrs.  H.  Hukcr, 
and  G.  Bailey,  as  members  of  the  council.  Mr.  Kendall  propoaea 
a  vote  of  itiarikf:  to  the  chairman,  which  was  carried  unani- 
mously, and  briefly  ackauwledged  by  him,  after  which 
meeting  separated. 
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ArtUt*  Convertaxioni. — The  third  of  the»e  interesting  meet* 
^^gs  via  held  at  tlie  FreeniHBous*  Tavvrn  on  the  ilth  iiltimu. 
Portfolios  of  (Ir&winjg^   vere  exhibited  hr    Messrs.   Goodall, 
n^oodman,  Woud,  H.  C.  Sintlh,  Miller,  Whyinper.  and  utheru. 
The  concluding  meeting  of  the  series  will   take  place  on  the 
Jith  inst..  when  the  nietnben  are  expected  to  furnish  a  selec- 
tion of  vforkH,  which  majr  include  the  ahoiceet  of  thoae  pre- 
'onaly  Qxliibited. 

Sefyian  Paienti. — The  new  law  project  relative  to  Belgian 

■tents  ic  under  examination  of  a  parliamentary  committee,  and 

tiere    it   eve^    probability    that   this  project    will    be   shortly 

dopted  by  a  large  majority  of  the  ('hambre  des  Representanta, 

the  folliiwiiig  simple   daHiti.     All   patentHf    both   home   and 

fti^n,  are  to  par  the  eame  tax,  viz.,  10  francs  the  flrst  year, 

I  franca  the  second  year,  30  francs  the  third  year,  and  bo  on, 

igmenting  10  frunca  each  year,  during  twenty  years,  at  which 

period  patents  wiU  expire.      The«e  payments  must  be  made 

ifore  tne  end  of  each  year,  or  the  brevet  becomes  public  pro- 

_perty.     (ireat  care  will  be  required  in  trantlatiog  and  revising 

Vpeciti  cat  ions  and  drawings,  in  order  to  obtain  grantn  for  patanta 

f  importation. 

J!*nteetion  of  tnxmlioiix. — Lord  Colchester'*  Bill  to  Extend 

he  Proviiional  Hegiatration  of  Inventions  under  the  Protection 

nf  Invention^;  Act  of  In^  year  has  just  been  printed  by  urder 

»f  the  House  of  Lord*.     The  time  is  to  be  extended  until  the 

let  of  February,  IB^, 

Cool  3>a(Rc  at  a  Hal/pmny  per  Ton  per  Mile. — We  under- 
bid the  Great  H'estern  are  making  arrangements  with  partiea 
South  VV'ftlef)  to  bring  large  quantities  of  WeUh  coal  to 
oadon  at  |rf.  per  ton  per  mile.  The  great  Western,  as  well  as 
IC  Great  Northern — and  we  might  say  the  Berwick  and  other 
iaray  companieH — know  full  well  the  advantage  of  carrying 
lis  long  distances  and  in  large  quautitiett. — Htirnputk. 

Submariite  Optrratiaiui  on  the  liockn  at  the  Gate,  near  Neuf  J'orA-. 
-The  lonfT-contiuued  and   sovere  cold  weather  compelled  M, 
laillefert  to  suspend  operations  on  the  rocks  at  the  tiate  frnm 
be  i«th  of   Herember  until  Mondav,  the  2nd  of  February, 
»hen  he  re-cnmmenced  firing  on  Pol  Rock,  and  since  that  tinie 
UM  continued  hie  submarine  operations  every  day  that  the  wea- 
ther VJM  fai-onrable  for  blasting.     The  severity  of  the  cold  may 
"htM  be  illuHtrated  by  the  brief  statement  of  t^e  fact  that  Long 
Isl&nd  Sound  was  frozen  over,  the  icy  bridge  extending  from 
the  inland  to  the  mainland,  and  reaching  to  within  less  than  a 
of  Fol    Rock.     Of  ItttS   hours,    comprising    the    entire 
bs  of  December  and  January,  there  were  1  \Ai  hours  during 
I  the  temperature  was  betuw  the  freezing  point,  and  of  the 
Remaining  333  hours,  the  greater  portion  of  the  time  storm*  or 
rliigh  wind  prevailed  to  such  an  extent  as  to  wholly  suspend 
eubmarine  operations.     The  filing  on  Pot  Ruck  cnn  only  be 
effected  during  the  continuance  of  slack-water,  which  in  the 
oommenceuient  of  operationii  lasted  only  from  eight  to  sixteen 
minuten.     Between  the  7th  of  November  and  the  ISth  of  De- 
Lcember  most  of  the  charges  fired  on  Pot  Ruck  were  in  water  of 
l^eater  depth  than  SO  feet,  with  a  view  to  the  removal  of  the 
rock  to  the  depth  of  24  feet.     At  present  the  charges  are  being 
Gred  on  isolated  points  of  the  rock,  between  19  and  20  feet;  the 
pounding  fur  which,  during  the  short  period  allowed  by  slack- 
Iwater.,  necessarily  makeK  tlie  operations  slow.     The  dinicultieM 
■vith  which  the  operatiuna  at  the  Gute  are  surrounded  arc  far 
from  abating  the  energy*  and  good  courage  of  M.   Maillefert. 
He  recommenced  operations  on  the  first  favourable  day,  and  con- 
fidently trusts  that  ere  long  he  will  be  able  to  complete  this 
reat    useful   work,  whldi   haa   become   an  object  of  general 
Qtercst,  and  in  the  execution  of  which,  so  far,  be  has  been 
mtnently  and  most  wonderfully  successful.  When  M.  Maillefert 
Icommenced  openitiuna  at  the  Gate  in  Atigust  last  (late  in  the 
^eaaon),  but  few  pemons  hud  con^dence  in  his  succesK.     The 
of  blasting  under  water,  by  placing  the  charge  on  the 
ICti  of  the  rock  (without    drilling),  using  the  water  as  a 
nim  or  resit^ting  medium,  was  by  most  persons  considered 
Ivnpbilosophical;  but  ctimplete  success  has  attended  this  great 
|«xp«riment,  which  he  haii  been  enabled  to  make,  and  the  effi- 
Iciency  of  thia  new  method  of  submarine  blasting  has  been  f>o 
■thoroughly    demoiuitruted   as   to  convince   the   must    Hceptiral. 
|I>urin(i  the  period  we  have  been   niakitif^  effurts  to  remove  the 
Tocks  at  the  Gnte  five  lives  have  been  sacrificed  on   Pot   Rock, 
lour  persons  by  the  upsetting  of  a  boat  in  passing  over  it,  and 
Doe  man  by  m  blow  on  the  breast  Jrum  the  tiller  of  u  vessel,  in 
mseqaence  of  the  rudder  striking  the  top  of  the  rock  while 


the  vessel  was  passing  over  it.  The  discoverr  of  this  new  mode 
of  blasting  rocks  under  water  without  drilling,  the  value  of 
which  has  been  demonstrated  by  the  removal  of  one  of  the  most 
dangerous  rocks  in  the  world  from  the  very  borders  of  a  whirl- 
pool, is  worth  millions  to  the  commerce  of  llie  world.  Pot  Rock 
IB  no  longer  a  terror  to  navigators — no  longer  an  obstruction  to 
the  navigation  of  the  Gate  by  any  vesael  that  has  used  that 
thoroughfare  for  the  last  twenty  years.  The  whirlpool  has 
ceased  its  roar,  for  it  no  longer  exists,  and  the  great  chasm  In 
which  it  has  had  its  home  for  centuries  of  time  has  been  filled 
up  by  the  debris  of  the  aubmarine  explosions  on  the  rock  which 
created  it.— AVip  Fork  Joumai  of  Commerce. 

The  Pannma  Railtray. — This  line  is  rapidly  progressing,  and- 
strong  reinforcements  of  lalMturers  have  been  sent  to  Navy  Ray 
from  Carthagena  and  from  the  United  States.  It  is  expected 
that  the  line  will  be  oj«ned  to  Gorgona  in  June  or  Joly  next, 
by  which  time  a  ca^t-iron  bridge  to  cross  the  Chagres,  which  is 
in  course  of  construction  at  New  York,  will  be  completed  and 
fixed.  It  is  the  intention  of  the  railway  company  to  push  on 
the  works  between  Gorgona  and  Panama  with  all  ])ossible 
dispatch. 

Tafatgar  Halt. — We  lately  vUit«d  this  highly  popular  place  of 
amusement.  It  comprises  a  spacious  and  el^nt  aalon  and 
gallerv,  decorated  in  the  most  tasteful  manner;  and  is  moreover 
embellished  by  a  number  of  chandelier«9,  of  the  most  chaKte  d^ 
Ecription,  and  of  roaffnificent  looking  glasses  on  an  extensive 
scale.  These  attractions,  together  with  the  novelties  of  an  in> 
visible  orchestra,  and  a  telegraph  that  silently  announces  the 
respective  dances,  present  an  ensembie  that  will  well  repay  a 
visit.  The  proprietor  eeem«  doing  his  best  to  deserve  succe^e, 
and  we  have  uo  doubt  but  that  he  will  obtain  it. 


COMPETITIONS. 

Bib— The  authorities  of  county  towns  almost  universally 
assume  architects  and  engineers  to  be  the  most  .imiable  class  of 
individuals  under  the  sun.  They  want  something  done — a 
bridge,  for  instance,  "^bey  advertise  for  competition  drawingti, 
and  promise  a  premium  for  the  l»est  design,  which  just  about 

I  rays  for  paper,  &c.,  and  expect  them  to  travel  t«i  the  spot,  make 
evels,  surveys,  and  be  at  all  manner  of  expense  for  tne  chAUoe 
of  getting  the  said  premium,  Wituess  the  following  magoifl- 
cent  offer  for  Upton- upon-Severn  Bridge: — 

"Ss  CiTOii  Sbimji.— f\)i-Mcu^rf /hr  ArMtmU. 

"Tb«  pnrpcaMt  brldp  inuR  bavi  aai  Ian  (tuui  tbrre  ircbea  ^•— tb«  pl«r*  to  te 
rlilier  at  ■laii«  or  Iron  , — tU*  krclm  of  Iron  ;^>n«  arch,  oii  ihe  Uptmi  <jt  wmtmm 
•Ide  of  ihr  hridirT,  muK  b«  madt  lo  op«ti,  and  of  not  Xrut  ihkn  4i  Ivet  ipMi.  Ttw 
bridge  muil  be  tn<t,tA  on  Ibi  tliw  r«cotna>»fHled  by  Hr.  Waikvr,  CE,  when  b« 
madt  *  *tiri«f  of  tbv  old  bridg*  In  1S49,  belai  about  S.'>  frrl  brluw  ttiv  uld  bridge, 
Itn  «1<1lh  of  th#  rlT«r  at  blgh  or  dond  waivr,  at  thai  Itae,  It  about  'JUO  fwl )  bat  It  li 
raaslilrrc^l  that  3tA>  f«tt  watpr  way  Ib  Iba  clear  hIII  b«  ■iifictenU  Tha  brtdfe  intwt 
nut  (>•  l«a«  than  l^  fact  wld*  In  th«  clear.  The  roadway  niuat  not  be  ralacd  above  Its 
prvaant  la^cl )  and  tbc  Mtljoaia  maat  loctDda  the  coat  of  raaklnr  gaod  lb«  approachfS 
attach  and.  Th«  owtartata  of  tba  old  brldfa  wll)  b*  flwen  to  tne  coiitraiWr.  Soma 
yorUooa  of  tba  alona  ara  itippoaad  to  ba  vary  aouod  and  Knu^t.  Tbrrv  la  nu  guqd 
■braa  In  Iha  nelfbbonrkood,  Mtt  It  tnmj  ba  had  fVom  tha  Foreit  of  l>eaa,  and  trom 
!jbr<>)Mh1r«,  bj  railway  or  araiet  courayaiic*. 

"  Inaamjcb  a*  It  la  cipecteil  that  the  CoiHBlialaam  at  tba  Sevara  Improreinant 
will  be  willing  to  voittnbtita  aacb  iiorOoo  of  tha  coat  of  tha  nnv  tithlge  whtch  i*!]!  be 
lacamd  (axtn)  lo  coaaaqiiaDCc  of  llu  owning  arvh,  or  In  ttie  plan,  or  otbt>r  wnrka 
•Uaitdaat  Ibaraan,  and  toktr  raadcrad  nacaaaary  on  thai  acvouni )  tbe  ptlltnat^e  awl 
apedAcaUofli  moal  fpecfllcaUr  alate  a>bal  praporilon  of  ttu-  coal  at  the  brldga  irtll 
be  due  UQ  ilkut  account  i  an<l  aLao  what  tbe  bridge  wllL  coat  ivitbuul  an  opeaing  wch 
aod  WLrka  atb-iidaLit  theraon, 

"A  preaiiuin  of  231.  will  b«  giren  to  lh«  arcbltaet  wbaae  pUs  may  ba  aelevted  in 
ba  carried  oat. 

"The  drawlnK  of  Mr.  Walbar,  before  alluilad  to,  afaowlag  tbe  alia  of  the  old 
bridge  and  tba  liiM  for  tba  naw  ooe.  Uaa  at  my  oAce,  Callaga-jrinl,  Wonaatef,  for 
laapacUoa. 

"  AU  fitrHier  iwi  rfwJari  rtnirti  by  oralilMetf  progoihto  W  JW«M  piani^  ^., 
mil  if  6e  oteiiMcd  ty  !&<■■  apva  Out  »piA.'* 

"  Ko  ftirthar  parUculan  than  tha  abort  no  be  giren. 

"  C.  A.  Biur.  Demitir  C.  P. 

^'■No  further  partictiiara  than  the  fifcore  can  be  given,"  Now, 
as  these  particular;!  amount  to  nothing,  it  follows  that  all  must 
be  collected  on  the  spot,  which  would  cost  in  money  out  of 
pocket  Ht  least  10/.  1  here  will  be  a  number  of  detiigitd  bent 
in,  there  is  no  doubt  of  it,  and  the  competitors  will  be  the 
amiable  persons  the  Deputy  C.P.  considers  them.  1  think.  Sir, 
it  would  nave  been  as  well  just  to  have  given  with  the  particu- 
lars a  crosA-section  of  the  river  and  npproadiea,  if  competitiuD 
designs  were  really  wanted,  which  I  beg  leave  to  doubt;  and  if 
engineers  and  architects  generally  were  of  my  way  of  thinking, 
they  would  not  compete  without  proper  information  being  fur- 
nished. 

Onb  wbo  re  voT  A  CoMrETiTon. 
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IiIBT    or    NEW    PATENTS 

BBAKTXD  IN  KNGLAiru  mou  FKSBUAfir  14,  TO  Mabcb  25,  1852. 
Str  Jfon/Af  aUmHd/Or  Emro^nati  mleti  ntknwiM  etprMnid, 

WIlBun  Edwvd  HrwtoB,  of  M,  Cfauic«r7>|up,  HMdtnrx,  ehll  englBccr,  for  In- 
ptoraniCDCs  la  tt><  muiaracMr*  at  n>1i»,  ana  In  In*  apiilhklWia  nf  Um  gUMU  pra- 
ducU  ariflof  ttMTtfrgm  to  uHful  ponx^Ki.    ^A  comnuntcalloM.;—  Fvkraarr  a)< 

J«M  ThMdwr  Coupler  ud  B(«rl«  AndM  Cli*rl««  >Ic1II«t,  or  UalJtun^,  Kent, 
ftoUsBtfln,  fbr  osruhi  toiprgvfOMnu  la  ib»  minDrkrtnrt  of  ptpcr.— F«bnimrr  33. 

Cbarlt*  CowpBT  of  SaathuBtitaa.biilkHn^,  CtuAC«ry.Ua«,  UiddiMcs.  for  Impnuv. 
qwoto  la  nuklacn  for  enaUiw  u>d  prtpArtoK  wout  umI  olbcr  Ibroua  •atolucM. 
(AeOBmuilcittad.)— Fkbrawy  23. 

SmvuI  Bsds,  of  Bctluiil-ffrc«n,  UUtiltnax,  nuUr  niHtoif,  for  cerUlo  lnpnT«> 
■■•■ll  la  kpfiuuiu  10  hfi  appllrd  tn,  or  comucUd  «tlh.  U«  cmUm  at  *h\p»  or  olher 
•Wirtl  wbta  Thllni  at  »ncI)M.-F'bnikrT  'JS. 

Wlltlkm  Stlrllof  I^coD,  of  Grnl  VannoLiUi,  Koifolk,  KtnUtmBO.  for  Inprove- 
lavnu  Id  the  ntMn*  of  KuiieBdiiif  th1p«*  tM«tt.  and  of  towcrlujt  I  he  mix  Inu  Ui« 
wtier.— ribniarj  JS. 

Jamr*  PHHiti,  of  Roclid>l«.  Luieutcr,  tplaiMr  ut4  namihetam',  for  Mrtali  tn- 
prortrvrDia  In  luoma  taf  wvarinf,— Fctinur;  2S. 

William  Walker,  cf  Pljmouth,  Drvun,  coB|ia>ad«r  In  Um  Bopal  Navjr,  fur  • 
ni«tb4(l  or  foHiM  of  aanrUlnlDK  sod  ladlcalinf  Iba  devUtlotia  arerronDf  Iha 
niAriiiMs'  CPOipaaa.— FabrnaryZS. 

Rlcbkrd  Archibald  Brooman,  of  FlMUitrMt,  Citf  of  Lan4os,  for  \apnmmamtM  ta 
wlDttrallla.    (A  rvtniDiuilcailon.;— Fcbraary  ^ 

Thomaa  Toun^  HaU,  uf  KcvcatU«-upup.T]rue,  nisi  owner  ancl  colIlcrT'irtemr,  for 
iBprovnMtita  in  icrwiu  tor  aciMBlBf  coal,  and  otbtt  lubacaoMS  requlrlof  to  be 
•craanad.^Fcbruarf  S3, 

9amtial  Boultoa,  of  Uaacbcattr.  afiat,  for  Imprt^nmanU  In  the  tnatwaat  of 
■iCl^Uc  onm,  and  canaln  aalu  and  raalduarr  mallarv,  and  In  oblaiDlog  imxliKru 
tfc«r«Ooa^V«bn«ry  33. 

Tbonn  Wslkv.  of  Dtrmlnghan,  for  Inprvrmvnla  tn  aUam-nic''>f*-~^''"**'T  '^' 

Alfred  Cbarlea  Hobba.  of  New  York.  Ciilud  Slatea  of  An«rlea.  angbtaer,  for  oar. 
Ula  Inpravrmfnla  In  the  cooatncUau  of  locki  andolbar  faa lento B*.—Pcbr«ar]r  3S. 

Peter  Annaod  Lecomta  de  Fonialocinoicau,  of  Sonth-itniet,  Flpibvry,  Leadoo, 
forcertalp  ItaproTeoiCBta  in  gaa-burorre-     [A  coaiiBuiilaitlDnO— Fttimary  ^. 

Henrf  BeaMner,  nf  Baster-bouae,  Old  Si.  Pancna.road.  MldAltars,  for  Irapron- 
DflDta  In  MprtMlnft  aacrtiarlDr  Solda,  and  Id  tb«  uana/artun,  refinlny,  and  trvatlof 
aucar.— febnury  24. 

RoaaeU  $tuf|0,  of  M,  BUbopifatc- alrert,  Cltr,  I.Qadon,  mcrchaai,  for  Improve, 
meoia  In  Naavlof^.kMtna.—  Prbmary'A. 

Charlet  Beerta.  Juo.,  of  Jtlnoltiebaat,  Wanvlck.  raaonfaclUKr.  for  tCrlalD  iBproer- 
neDli  In  <hc  BMouieciure  of  bayobeta,  iworda,  and  oiber  ciuunf  iBatnioiaiiUv— 
F«hnaify27. 

ObielM  John  Mare,  of  Illackvall.  Ulddleeri.  for  tnpnivimcou  In  noatructUif 
Iroa  tbipa  or  rtaaela,  and  *teafn-l>otlrre.— Fabmary  77. 

Jamea  Pllbraw.  of  Tcttenham,  Ulddleaez,  civil  engjour,  for  certain  loipnrvanenU 
Is  appaniua  for  ioppljlng  Hie  liihattltauU  o(  tunraa  and  ollict  ulacaa  wltlt  itatex.— 

George  Leopold  Ludwig  Kaiahl.  of  Clirlilopbei^atrae4.  Flaifaurr,  London, enflaeer, 
for  laprorefBentJ  in  Bre-arma— Mardi  >l. 

Oaoffe  Wllhlafon,  of  Stieatban-lenace,  Shadvall,  angloeci,  for  traprarcnrnta  In 
■Up!  ami  utiiri  vraada.— Uarvfa  4. 

Alfred  Truetnan.  oT  flwaoaca,  naoager  of  copper<afntllltig  work*,  and  John 
Cantran,  0/  tamhot,  cheralai,  for  Improrementa  Id  obtalnlnf  copper  hoan  orca, — 
Uareb  4. 

Aluasder  Parlcta,  of  BlrtnlDBbam,  for  InprorcneBU  In  MpvallDg  tUrtr  from 
otber  iiMlal«.~Uarcb  A. 

Cdward  Umeler  Ptrktaa,  of  Uark-lane,  London,  foe  iDprarflBMnta  In  tlw  maaia< 
ftftun  of  eaat-meul  pipea,  reiotta,  or  olbar  bolla«r  caalingt.— Uarch  8. 

Janat  Gnbam,  of  CandeA'grove,  Pechhan),  Sorrey.  for  InprovenaBU  la  ircalln| 
om  oonUklulng  line,  and  the  prodocte  obtained  Ibarefroai.— March  tf, 

iannoa  Waaibroufb,  of  Albrrt'road,  Mlle-ind,  maBiifacturrr.  and  WlUlam  Allen 
Ttamcr,  of  FWb-turet- bill,  Lotidoo,  mertbtuil.  for  Improvemenu  In  tXic  inaaufactun; 
of  flocked  hbrfca.-Uarch  ^. 

Frederick  George  U lulerliajr,  of  Wella-atrtet,  GrayVlno-roai),  etifineer,  for  In- 
proTcratnta  In  apifaratua  fur  rrvulatliiK  tbc  aupply  o(  walcr  lo  waUtdoaeta  aod  ulher 
riaaelt,  and  In  lapa  or  cocki  for  draHfng-ofrili^uldt.— March  ». 

EniJro  Aiicelo  Luclovlcu  Nrftvltl,  and  Joarph  Wurr n  Zambrn,  bolli  of  Hatton- 
larden,  London,  mtUotokifiCMX  Inatruniriu  niukei*,  lur  Impcvvnruciiia  In  iberino- 
tBrlcra.  bartimetrn.  gMuraa,  and  other  laatmnenta  for  aacrnalBlne  end  rcJtUlefIng 
lb*  tacnpciature,  prcaaure,  drnaity,  and  «peclfic  gratHrof  a^rifotiu  Uiilila  at>a  Uqulda, 
ur  tolld  bodlea.— Uarch  S. 

Alfred  VUiKDt  Neirlon.  of  C'faancer>'-Iane.  SItddlean,  Dirchaukal  dnughiaman, 
lor  ImproeamaBta  la  macbliMrry  lor  coa:iUag  woo)  and  other  flbraua  aubalancea.  (A 
romnoakatlon.}— Alarcb  ^ 

Ceorn  Wiitbl.  of  Bbeftetd,  and  alao  of  Boiberbaai,  York,  artlat,  for  loproTa. 
laenta  m  aUwet,  gratea,  or  dre^pliuYa.— UarcbS. 

William  F-dnarrl  Nrntnn,  nf  rhancerr.taoe,  Ulridleari,  cirll  englteer,  for  im- 
pr.'vrmcnta  In  pr«p«lllntc  vmcU.     [A  commuDlcatlon.}— Uaitb  K 

Joaliiia  Crochroril,  of  Sou  I  ban-,  pto  a -pine?,  Ulddlaeex,  (auiJtitian,  for  lotprote> 
emu  Id  breiricifr.  and  Id  hrewlng  apparatat.— UarcA  i. 

Aufiiaioa  Tntk  Fnrdcr,  of  i«aialn|taa  Priam,  Worwlek,  M>Ucllor,  foe  ao  Improved 
fradcr.— March  ». 

RichAid  Arcblbald  Broomao,  of  Fleat-alreet,  London, for  improvawnu  in  pnaaea 
aod  In  pteailng.    (A  i-utr.ntiiDk-aUoti.!— Uudi  £. 

Ctiarlira  Aiutmlua  Pnlirr,  of  A  be  b  arch,  lane,  London,  nnrvbant,  far  Inpromnriila 
In  tbt  pre^Kratlun  and  pnvflrTNlton  of  tUna.  and  animal  and  rafetabla  Hbatancea. 
(A  cotniniiuUatlun.l— lUareb  8. 

Chab  Scott,  uf  Grove-atreet,  Camdfo.tomi,  Mlddtrsrs,  «n([li*«at,  foe  Improre* 
swnU  Id  «ltrc)a  and  In  iprUiga,  and  In  ■prinf-bearlnga  fur  canUfea. — Uarcb  ^. 

Joliii  Htuty  Ji'biiHin,  of  Uuculn'i-lou-ficlda,  Hlddlncs,  and  of  GlaaffDw,  fur  In- 
proreintDta  tn  weaving  rarpela  and  otlicr  fabrfra,  and  In  the  nachlnery  or  apparatitB 
wnplojed  Uitrrln.     (A  mmmoak-nllva.)— tlarcb  h 

Walter  Vouof,  of  bpringfleld  Ironwork*,  Salford,  LatKaalrr,  aiUlwrlght  and  en* 
fineer,  for  an  Inprotemeni  or  ImprovemenU  In  at«am-rof(ln».— tUrrb  8. 

Alcxaader  Cvnlfwham,  of  OI»gDiv,  Laaark,  Iranmuier.  for  Impravenrau  In  the 
irMUsCbt  and  appQcaUon  of  slag,  or  the  rtfuM  matter  of  blail  foroscea.— March  c<. 


William  nddlBf,  of  the  Straad,  MMdlaauc,  gentlaouui,  foe  etfOiii  ImpKiMiiwnu 
In  nlnlag  upe/aU<Hiia  aud  In  the  (oacblaerjr  or  apparalua  cooaei'lad  Lbcrcwith,— 
March  ft. 

Prter  Tau  Eetnpco,  of  Wast  Buo,  Baacz,  accountant,  for  aa  Iraprond  nrfdgecMQr 
to  he  uaad  In  brcnlng,  dMlllag,  aad  ellm  aln»ll«r  usettil  purpean.  (A  caaimuolM- 
tioo.)— March  IH. 

WIlDuD  Wllkocka  Slctgb.  pbyvldan  and  aurrtaa,  o<  l<oodoii,  far  •  cmiotac«ctlSfl 
laai  llmi  inallrar-powcT  cfi{jlDe.— Hsrcb  9. 

Alasaadr*  Hedlarr],  of  lUaTUtbont,  Farla,  gantlemaa,  (far  certain  tmyroveMftato 
rutary  atcan-cnfinea. — March  0. 

rsol  Bapacy  Uod«c,  ot  Adan-altvel,  AilvlphI,  MM4k*ex,dm  sml  maehaalnl 
eoflDter.  for  certain  Impiorvmenu  la  ibe  conalractloit  of  nllwiys  aad  nrilway  ev 
fia^,  parta  of  whkb  ate  applicable  to  tarrlagaa  m  taaioo  rails.  (A  comaonlea* 
Uon.— Marcb  e. 

Tboniaa  ElUaoo,  of  Queen'a-road,  PaaioDvIUe,  MUdlcaez,  palsWr.  plsnb«,  and 
gtaaler,  for  certain  Imiirvremeola  In  the  manuhrture  of  loiltaUon  inarhlee,  gra- 
atlcs,  and  all  aorta  nf  itonea.— Uarch  d. 

Pierre  BaaH  Dsreau,  of  Farla,  manvfadurer,  for  certain  InprofcnenU  iN  the  aa* 
Dufarturt  of  csrptu,  velrcu.  sod  otbcrfatHlca,— Msrcb  t). 

WlUIsm  Smitb,  of  Fark-atreet,  Groaveiwr-aqaare,  Ulddlaaez,  civil  ■nglneer,  and 
Archibald  Smith,  of  Mncea-ttreat.  Lek-eater-aqaara.  BllddlrMs,  aiifliieer  and  ■»• 
flUnlal.  for  eertata  loipnmntenla  in  eiarirlc  and  elecif0.iBagoetlc  leLagraph  appai»> 
iua,andlB  the  nachliMry  for  aad  method  of  making  and  laying  dotra  inhuatliis, 
snbmcrgad,  aad  otber  eorh  lines.— Manb  H. 

Colin  Mather,  of  SaUbrd,  Laoeastar,  macbliM  maker,  and  Braest  BolA,  of  Colofae, 
Pruaala,  gcaUcraaa,  for  iiiflilii  iMpfovtacnla  In  printing,  damping,  iltfulof ,  opan- 
lo«.  and  apresdlog  irorM  ftbiica,— March  1 1 . 

Beo)sinln  GootfM^v.  of  Hyde,  Chailcr,  enflDter,  for  Impravementa  In  boUart  foe 
lanantlaf  rtaam.-Olaicb  1 1 . 

Joaepb  DwUon.  of  BochdaJe,  Lancaster,  grDtlaman,  for  ImproveaMDia  In  macblBcrT 
ur  npparatua  for  manafaclarloe  looped,  t«rry,  vt  otbrr  iloillar  fabrtca. — March  I'J-— 
This  paicflt  belof  oppoae^l  at  llie  Orc«t  :^b1,  noa  nut  acftlMl  uU  lb«  t'Ab  Usrcb.  bnt 
brara  datr  tha  'i:irA  yehruary  laat,  the  day  It  would  bare  ticco  aeaied  had  no  oppoal- 
tloQ  bcea  enicrcd. 

John  Mcrcw,  of  Qkenibsw,  ClaTlon-U'Voora,  cbamlst,  and  John  flreenivood,  of 
Irw ell  8 prion,  Baeiip,Turkey-n<I  dyer.  IbroartalD  ImpTovcmeatalo  prepaUng  conoa 
and  other  ftabrlc*  for  dyetag  aad  prlaUng^—Mveb  lA. 

Francis  Whcatley,  of  0t«s8«kh,  Kfot,  genlleasan,  for  an  Improwd  aafdy  oaib. 
omnI boa.— March  IS. 

n'llUani  Frofi^alt,  of  JUaDcbeater,  bouae  aud  decvratJve  painter,  tor  a  certain  la>> 
provsmeui  nr  liiipravemeota  in  the  praceaa  of  decorative  patntlBg,  which  Inprmtk 
ment  or  Improvemaou  are  applicable  to  rooma.  halls,  carriages,  fumlton,  and  otbct 
parposea  to  whlcb  deoomilve  painting  has  •>(  mar  >>"  apii tied.— March  ffi. 

John  H'Dowall,  of  Walktnttiaw  Foundry,  Jobnatone,  Berfrew,  North  Britain,  to- 
glnear,  for  Unpruvcmctita  In  cutting  wood  anil  other  subatanesa,  ajtd  In  the  iiiiikliij 
or  apparatua  cui;ili:'Kd  thcfclx,  sad  Ip  tbc  appllcaUon  of  power  to  the  SM»e,  pHH 
of  whkb  InprovrmcDta  an  npptkable  for  tbc  Iranamlaaion  of  power  gvutnOf^ 
Hatch  JD. 

NVIHlsin  Wrstlef  Rk:bvds,6f  Dtnnlogbao,  goamannbctnrer,  for  certain  Improve. 
menu  In  Qre-anna,  and  Id  the  meani  used  for  dJsclwigiug  tbc  same  i  aUo  Improve 
aioiilaln  pnj)«ctiJL-a.— March  311. 

Wlltlaui  SymliiKton,  of  Trafalgar- place,  Waat  Uackney-road,  Mlddleaez,  gaoit*. 
mas,  Chartaa  FlnUyioa,  of  Uandiealer.  eagtuecr.  and  Jobn  Reld,  of  the  same  placo. 
■eniiemap,  for  Iwproeaaietita  la  flues,  aad  In  tasaitng  air,  and  In  svapentlng  cenals 
BitUi  by  bsafod  aU.— Harcb  22. 

John  Dfaagmle  Brady,  of  Cambrldgctemoe.  Middlesex.  Eao..  for  Improrcmenlf 
la  lietoMM,  wtrldao.boses,  and  other  nJUtwy  •caMtwmenta^-Hsrch  '2i. 

Edward  Uorewood  and  Omga  RogHS,  belli  of  Enbild,  HUdleaex.  gentlemen,  tor 
Impfuvcmenla  ta  ■haptog,  coating,  and  >vply1iV  sbtet-iiietsl  to  bulUUtg  purpose*.-* 
March  2i. 

Jabn  MnHnloah.  of  Benier'i-itreel,  Mlddleatx,  cMI  CDglDftr,  tor  ImprovcBHSCl  la 
ordnance  ai>d  brc-nrini,  and  In  bails  and  ahells.— Match  74. 

Antulne  Maurice  Tardy  d«  Moniraral,  of  Farla,  Fraoce,  centlsDaa,  for  certain  Id. 
BToeeineots  in  obtaining  uuUre  puwci,  and  Ihc  machluety  cmploied  Ihcrds.— 
Hatch  U. 

Isaac  Brookea,  of  Blmlii^rhaiii.  msniifactnTer,  and  WlUlam  Lutwvchs  Jones,  uf 
Btrmlnghan.  naaotoctorcr,  for  cartsUi  ImprovcuasU  La  slevesi  and  ot&er  appAnitsa 
fur  healing.— March  24. 

William  Wbltaker  Collins,  of  Bucklngbani-aueet.  Adalpbl,  dvU  enginceT,  for  ctr- 
Uln  Improvtments  In  the  aisnufactore  ol  itcel.—  March  •*. 

WllUam  Cole,  of  UUkvnhewl.  Cheater,  arttallect,  aud  Alfred  Rott,  of  UeerpooL 
LancMlei.  Uvll  englnrer,  for  an  Improved  netbod  of  pnventlog  and  ranavlag  Ibn 
depoilt  u(  aabd,  mud,  or  ilit.  In  Udal  ti'trtt  In  certain  cases,  and  also  lo  harbour^ 
(Iiicki.  I4ulii*,  KUi>.  oi  nthrr  ckannela  comrouotcatlog  with  tlks  sea  throOfh  tktil 
rivet*  or  bthcrwlie.  the  »ame  being  applicable  la  certain  oaaefl  lo  other  men  oe 
moving  water*. —  Martli  'ii. 

Jotm  \l  bile  and  But>rM  White,  of  Coivss,  Isls  of  Wight,  ahlp  builders,  for  Im- 
prwemrnta  In  tbtp  bulldlnp.— Marcb  24, 

Mllitam  Henry  Huliberg.  of  UUceod.  Mlddleeex,  for  certain  tmprovemenu  tn  tbn 
Ireatmeni  of  wool,  bale,  feaiheri,  fur.  and  other  Abtous  aubatauces,  and  lo  raacbtnerr 
nr  apparstua  (or  Uic  lame.— Uaicfa  M. 

Wllllaui  AicbcT,  1)1  Hntnp loo-Court.  MIdillcaea,  gentleman,  for  a«  Improved  mad* 
OT  mode  a  ul  preventing  occldenta  on  rallwaya,— March  S4. 

Thotraa  Bell,  of  Don  Alkali  Work*,  South  »blalds,  for  Inprevameuta  In  the  muut- 
faciuie  of  aulpburlc  add.— Uarch  34. 

Richard  Parrll.  of  Long  Acre,  UlddlaSM.  modeUer,  for  InpToeemcnt*  lo  machlDcry 
or  apyamlui  for  lultlng  and  abaplog  caik.— Uartb  24. 

William  Pld>tlP|r,  of  the  Strand,  lenlleman,  for  Improveineots  la  the  cooainictioo 
of  vehicle*  used  on  rnllwaya,  ut  on  ordinary  roads.- ntarcb  'Ji. 

Edward  Hammond  HenUll,  of  Heybrldfe,  Essex.  Iron  fbudtr,  fDr  iMyroilJiMli 
In  the  conamMtkin  of  ploaghi.— Uarob  2&. 

John  i^mllb.  of  BlUioo,  HUfford,  bmU'fonadsr,  for  certain  ImpravwDMiiU  In  kte» 
motive  sod  other  iieam.engl  nee.— March  2A. 


£mifo.— la  tbe  IMsciiaefoQ  on  "  Polycbroinattc  EmbeUlahnenis  In  Greek  An bl- 
lecture,"  mtts  p.  -t^.  col.  'i,  lice  'li.  fi>r  ••  ibere  woe  erldeoce.'*  ^mmI  "  there  was  no 
evldrocei"  p.  47,  col.  1,  lino  1"  froai  bottom, /or  "laicrlor"  rttttt  "exterior;"  p.  47, 
«»1.  'J,  Hue  i,/or  "  the  colt-urlrg  would  only  resemble  the  rtetoratlun  sf  a  theatre/* 
reed  "  the  bauaea  eo  cnl«ure«l  would  only  lesenUe  the  scene  of  a  Iheotn  j"  Hum  !*■ 
/Of  "  Beauty  swl  the  Gncva."  reatf  "  Bsanty  aad  Gnce." 
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steytart's   hospital  eoihburch. 

DftVlO  nHlNO  ARCHITECT  EOIHIURCM. 


STEWARTS    HOSPITAL    EDINBrRGH. 

Davu>  RiiiXD,  Esq.,  Architect. 

(in/A    Tim  Enffravingt,  Plates  XVI.  nnrf  XVII.) 

Tarfi  huiMinff,  whirh  i«i  now  fnrnilviincpd  towitrilfi  completion, 
imd  the  dimensions  of  which  are  thoirn  in  the  plans  piihlishcd 
in  niir  preMPnt  nnmhpr,  standn  on  the  rising  fp>nuiid  *onth  frnin 
the  QueeuifeiTv-ruAd,  find  immediately  adjoioinK  H'Htt*on'ii  and 
the  OrphanR*  llogpitnl.  The  arrhitecture  of  the  edifice  i<t 
Elisabethan,  with  the  corbelled  turrets  and  other  features 
which  were  incnrporated  witli  thnl  wtyleon  its  adoption  in  Scot- 
land, as  in  Hcriot'a  Hospitnl  and  other  hiiildinj.'s  of  that  period. 
It  occupies  three  sides  of  an  oblong  square,  and  the  projectinjt 
w]nf(«  are  connected  in  fnmt  hy  an  open  acrpen,  havinjr  a 
central  pate  and  lodges  nf  a  highly  ornate  character.  The 
main  body  t«  nirmounted  hy  two  nqitnre  tower*  with  ogirel 
terminals.  The^e  are  f^uped  with  leaner  turret»  at  the  cor- 
ners, iome  riainfr  from  the  ground  and  others  from  richly 
moulded  corbeU,  in^'estin^*  the  entire  nia^ts  with  a  picturesque 
effect.  The  fenpHtmtion  is  n\'^n  peruliarly  well  proportioned,  the 
plajr  of  light  and  dhnd'tw  liein)?  at  once  hrnad  and  varied;  and 
when  the  extensive  terracei  in  front  are  mmpleted,  which  will 
add  much  to  the  bn-adth  and  elevation  of  the  structure,  it  will 
take  its  place  amouf?  the  attractive  apecimcns  of  architectural 
akill  for  which  hMinburgh  is  remarkable,  and  sttme  of  which  are 
also  the  productions  of  Mr.  Khind. 

The  entrance-hall  is  H^ht  and  eleirant,  the  staircaaes  and 
pawages  are  wide  and  lofty,  and  the  hrst  fectin)^  on  entering 
the  building  is  a  consciousness  of  the  presence  of  light  and 
eleanlineM,  and  a  total  abaenoe  of  doiatered  darkneu  and 
•ecluaion. 

The  two  plant  engraved  will  explain  the  interior  arrange- 
ments. On  the  gruund-fl^Kir  are  the  cliisA-roomii,  hoys'  dining- 
halU  apartments  for  mstron  and  ma^tf-rH.  visitorti'-rooin,  tru»- 
teea'-ronm,  together  with  ftervanta'-hall,  hutler'M-room.  store- 
rooms, kitchen,  fit.;  over  the  we^i  end  of  ihig  floor  there  ts  a 
mexzanine  containing  hatha,  wardrobca,  naperr  cbi^tH.  honse 
•errantfi' brd-roome,  X'c;  and  between  the  dining-hiill  and  the 
kitchen  there  i^  also  a  mezzanine  with  bed-rof>m  accommodation 
for  the  kitchen  lervantB. 

The  first-floor  consists  entirely  of  bed-rooms,  excepting  the 
chapel,  which  has  been  placed  there  for  convenience,  l.>cing  only 
intended  to  be  u»ed  for  morning  and  evening  pniyent,  as  the 
boys,  like  tho»e  in  iiimilnr  institutions,  will  attend  public  service 
in  one  of  the  Edinburgh  churches.  The  roonn  at  the  west  end 
of  this  floor  are  reserved  for  the  nick,  and  there  is  a  chamber  in 
the  floor  above  for  those  afflicted  with  contagious  dinea^ie. 

There  is  a  sunk  floor  at  the  west  end  of  the  building  contain- 
ing laiindrv,  washing-hruDie.  drying-roiiniH.  heating-chamWra, 
&o.,  and  aTiio  a  covered  nlay-ground  for  the  boyn  In  wet  wea- 
ther: while,  in  an  upper  floor  extending  overn  part  of  the  bed- 
room flo<ir,  there  are  nlwi  wHshing-nioni-i,  plny-rooms,  Vtc.  The 
chapel  hn&  an  open  timber  rouf  uf  pine,  stained  and  varnished; 
the  screen,  the  pews,  and  nil  the  timber  flttings  are  being  made 
of  the  same  material.      The  windowH  will  be  hlled  with  stained 

fl^lase  of  elaborate  design,  containing  medallions  illustrating  the 
ending  incidents  in  the  life  of  Christ,  with  appropriute  inttcrip- 
tioDa,  embletu?,  &c.  The  blaxon  of  the  founder  and  his  wire, 
together  with  that  of  the  city  of  Edinburgh  and  the  Merchant 
Company,  the  peminnent  trustees  of  the  charily,  are  aloo  intrp- 
dacvd.  Two  haniNonie  mural  monuments  of  Caen  wtone  and 
marble  are  to  be  jilnced  here,  in  memory  of  the  donor  am!  of 
the  late  Mr.  Longniore,  of  the  Exchequer,  whoxe  invHluahle 
■ervtces  the  trustees  have  determined  in  this  way  to  commemo- 
rate. The  floor  is  to  be  laid  with  cncautttic  tilett,  and  altogether 
the  chapel  promiftefl  to  be  complete  and  consistent  in  it>i  charac- 
ter and  decorationx. 

The  building  of  the  hoRpitnl  was  begun  in  1K49.  and  is 
expected  to  be  ready  for  occupntion  next  xpring.  It  is  intended 
for  the  maintennnce  and  education  of  poor  boys  in  the  neigh- 
hourhood  of  Edinburgh,  giving  pieference  to  those  hnvlng  the 
aanie  of  the  founder,  **StewBrt,"  and  hisi  wife,  "McKnrlane;" 
and  there  is  ample  acoummodatioa  fur  nearly  one  hundred 
children. 

The  funds  (or  building  and  endowing  the  hospital  were  left 
by  Mr.  Daniel  Stewart,  of  the  Exchequer,  who  diw!  in  I8I4, 
and  in  couHequence  of  the  judicious  manner  in  which  thene 
funds  have  been  invested  by  the  trustees  to  whom  they  were 
confided,  the  bequest  has  been  attendt-il  with  a  result  vhtch 
eould  not  have  been  anticipated  by  the  donor. 

No,  91B.— Vol.  XV,— Mav,  1852. 
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A,  A,  A,  Clan  Roan 

B,  PaHtf*  to  ruygraoiK]  for  Bofv 

C,  KUkc^fn'  Rrcrplkun  Boom 

D,  i),  Grt«t  MUIrraiir« 

E,  »laitrn'  Ulnlnit  Pirtoar 

F,  Trnaw**'  Ri>aai 

G,  I>tDif>K  Rail 

fl,  BiiUcf'i  PinVT 

I.  Pwitry 

J,  CrockoPf 

K.  Xitchan 

L.  aw  A«h  C«rt 

U,  har^mt 

N,  Saillcn 

0.  aiar* 

P.  P,  Cortidon 
U,  £iitnac«  Udl 

Pe/fftitctI  to 

A.  TraMcw' Cannlitn  itonni 

B,  Bad  RiMwa  tor  Boy* 

1.  H*»d  Uuur^  PsriODr  Md  Bed 
Koom 

O.  Minvra'  Bwl  Roomi 

K,  QrMt  SuUeuM 

P.  Corrldar 

U,  Chapri 

H.  Conninotat  Bed  Boon 


Ptau  tf  Growd  Floor. 

R,  SvTiBU*  Hall 

8.  UMMrkr*p«r*>  SUrt 
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down  !•  SuBk  Floor 
%,  %,  aiopttif  Baoki  U)  PUv  Hooa.  u>d«r 

DUUw  Ball,  he. 
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3,  Plue  for  tlfkUof  Uppar  dxtHkn  ud 
Chijwl 
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§,  Cokl  l>«i>oi 

Plan  ^  fint  fiotr. 

I,  SMlressH  to  Auha 

J,  MMtMo*  Room 

K.  8kh  Boon 

L,  Rori'  WatvrcloMt  l«  be  tned  dnrinf 

llM  Might 
■,  UMtefi'  WMvrdowl 
K,  Hsasiitnlrla'  Wawrdowt 
O.  Wotdcn-  Brtlo 
P.  tnipfCtloD  Oponlnfk 


RETROSPECTIVE    CRITICISM. 

8i» — Critici«m  appears  to  be  deprecated  for  buildings,  on  Uie 
one  side,  and  carefully  or  vine  indolently  eschewed  on  the  other. 
Now,  I  cannot  help  thinkifig  that  it  would  be  infinitely  letter, 
if,  instead  of  being  eschewed,  it  were  fairly  rhetrr/l,  swHllowed^ 
and  diluted.  No  doubt  the  chewing  and  swalh>wing  it  would 
■ometimea  prove  not  a  little  diftagreeable;  still,  highly  salutary 
also.  I  admit  that  there  are  very  few  who  are  capable  of  fairly 
criticisinff  either  buildings  or  designs  for  them;  what  1  call  fair 
criticism  oeing  based  upon  deliberate  exxmination  and  also  con- 
sideration uf  both  merits  and  defects. 

That  there  is  considerable  merit  in  the  design  for  the  Mecha- 
nics' institute  at  Uurnley,  which  forms  the  subject  of  one  of  the 
plates  in  the  last  number  of  your  Jourtmi^  I  do  not  deny;  still, 
it  would  have  been  better  had  a  little  reviaion  been  bestowed 
upon  it  by  its  author.  Careful  revision  is,  ia  fact^  esaentially 
requisite  for  all  productions  of  architecture,  because  being  once 
ertcted^  a  building  cannot  he  corrtcted — at  ]ea»t>  not  without  very 
great  trouble  and  expense,  and  under  very  peculiar  circum- 
itancea. 

^Vbether  the  architect  himself  can  plausibly  justify  it  by  any 
Bpeciousneas  uf  argument,  I  know  nut;  but  the  incHnatiun  which 
ho  ha*  (j^ven  to  the  area-buluhtrade  before  the  entrance  front  ia« 
in  my  eyes,  no  better  than  a  violation  of  architectural  grammar, 
and  an  arrant  di.Htortion  of  the  most  unpleaaing  kind.  \Vhut- 
ever  slope  or  other  inequality  there  may  be  in  the  level  of  the 
ground  itself,  surely  perfect  horizoniaJity  ought  to  be  observed 
tor  the  luwermoirt  ardtUecturai  line  in  a'building,  as  well  as  all 
the  rest;  or,  if  the  lines  nearest  to  the  ground  are  to  be  made 
parallel  to  the  ground,  why  then  all  the  other  lines  ought  surely 
to  deviote  equally  from  horizon  tali  tv^  in  order  to  preserve  para/- 
leliam   to  thone  below, — an  abaurdity  never  yet   perpetrated, 

ferhapri  merely  because  it  happens  to  he  an  impracticable  one! 
lad  the  ground  inclined  in  both  directions  from  the  centre  of 
the  front,  the  caae  would  Lave  been  totally  different,  because 
then  there  wuuld  have  been  two  tdoping  lines  oppoeed  to  and 
balancing  each  other,  just  a^  the  raking  cornices  of  a  pediment, 
or  those  of  two  lateral  ascents  leading  up  to  a  portico. 

Not  understanding  the  necenaity  for  it,  I  am  ill-disposed  to 
excuse  the  inequality  of  the  fenestrstion, — nut  so  much  because 
it  is  inequality,  as  because  it  iu  misplaced  or  reversed,  there 
being  more  anurtures  on  the  ground  floor  than  on  the  upper  one; 
whereaa,  hud  there,  on  the  contniry,  been  /ewer  below  than 
above,  the  very  desirable  exureaaion  of  twlidity  would,  instead 
uf  being  OS  now  forfeited,  have  been  attained  in  a  striking 
degree.  Further,  according  to  the  engravinir,  the  side  eleva- 
tion ha»  nut  only,  as  well  as  the  principal  one,  more  window* 
below  than  on  iU  upper  iluor,  but  a  central  «u/ir<  or  pier  below 
instead  of  an  aperture  !  In  other  reitpecta,  1  greatly  prefer  the 
design  of  the  grouud-floor  there,  to  that  of  the  correiiponding 

Eortion  of  the  front.  The  front  itself^  too,  in  myupinion,  wouJd 
are  been  verv  much  better  had  the  columnu  of  the  portico  been 
placed  on  the  level  of  the  top  of  the  area- balustrade;  for  they 
are  at  present  ralaed  so  much  above  it,  aa  to  appear  ii)«iignificaut 
in  comparisoQ  with  the  lofty  blocka  on  whidi  ihey  are  hoisted. 
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THE   ECCLESIOLOGY  OF  THE   LAKE  DISTRICT. 

By  Rev.  Owws  W.  Datys,  B.A.  St.  John's  College. 

[Paper  read  before  the  Cnmbridgr  Arrkiter.lurai  Sociefy^  Feb.  ^U/A.] 

Op  the  various  points  of  interest  which  reArly  Attract  the 
tnvelliDg  portion  of  our  countrtinen  to  the  Xntce  district,  that 
which  fornw  the  subject  of  these  remarkii  in  perhnptt  the  very 
lut.  ^Vh«t  lover  of  ehtirch  architecture  would  or  ci'uld  prefer 
the  loniy  edifices  of  the  north,  hardly  discernible  in  their  pic- 
tureKque  retreatit,  to  the  noble  towers  ancl  itpires  which  alone 
irive  dignity  to  the  otherwise  disoial  fens  through  which  the 
Great  Northern  express  hurries  its  paiisenf^ers  from  London  to 
York?  Vet  I  should  not  introduce  ttie  subject  to  your  notice 
were  there  not  a  c»u»e.  There  is.  a«  I  last  sumnuT  found,  a 
peculiar  interest  attached  to  the  churches  of  Ciinil>eriund  nnd 
of  thiit  district  wh«ise  relif^ious  wants  were  for  a  lonir  time  sup- 
plied by  the  care  and  by  tbo  mesficnguni  of  the  lordly  Abbot  of 
Fumess. 

Local  difBculties  lay  in  the  path  of  those  who  would  constrnct 

"  Ihich  plita  root*  u  pkly  couM  rtlu  " 

in  the  Lake  ditttrict.  The  primary  strata  whose  uplifted  rocks 
gave  to  the  country  all  its  natural  f^randeur,  could  not  be 
modelled  by  any  human  chiRel;  the  red  sandstom^  had  to  be 
fetched  from  n  ditttance,  and,  when  nil  the  difTiciiltiefl  of  itii 
carriaj^e  hail  been  overcnnie,  it  was  found  too  fragile  to  benr  for 
lon^  the  images  of  the  beautiful  details  of  Gothic  nrrbile<:tnre, 
— the  wintry  blast,  the  driving  sleet  of  the  late  autumn,  the 
rainy  delugeii  of  summer,  soon  obliterated  what  the  patient 
hand  of  the  artificer  had  de^^igned.  Again,  huwerer  pious  the 
wishes  of  church  founders,  however  liberal  the  sums  ttiey  con- 
s«cmted  tn  church  building,  they  ftoon  found  that  no  magnifi- 
cence of  art  coulil  vie  with  the  neighbouring  beauties  of  nature. 
What  tower  could  symbolise  the  stability  of  the  faithful  with 
half  the  «iltfnt  eloquence  of  Skiddaw  or  Helvellyn?— what  spire 
could  point  tu  heaven  with  half  the  sublimity  of  the  pike  of 
Smwfell  ^ 

What,  then,  did  the  Lake  architects  do^  They  acted  like 
wise  mnn  ;  they  emplored  all  their  care  tu  construct  edifices 
which  should  answer  nil  the  practical  ends  of  houses  of  God, 
that  in  the<>e  comparatively  humble  buildings  men  might  learn 
to  serve  th»t  Providence  who«e  wonderful  works  they  could 
without  behold.  I  speak  here  of  the  parish  churches;  but  no 
sooner  did  the  granite  rocks  give  place  to  more  level  country,  as 
the  mountains  sloped  towarnH  the  sen,  than  the  stately  Abbey 
of  Fnmess,  the  Friory  of  Calder,  the  collegiate  Church  of  St. 
Bees,  and  the  Cathedral  of  Carlisle,  raised  their  headn  to  show 
that  it  was  the  absence  of  the  way,  not  the  want  of  the  will, 
which  prevented  the  architect*  of  the  north  from  building  fine 
churches  among  the  mountains.  The  same  Cituse  which  made 
the  inhabitants  mountain  shepherds  made  their  places  of  wor- 
ship tittle  more  than  eixlewiaMticnl  huts. 

It  is  my  pur{>OM^  now,  and  I  will  curry  it  out  ceasing  further 
introduction,  to  bring  briefly  before  your  attention  one  or  two 
of  the  mountain  rhurcheB  which  I  visHed,  with  the  simple 
remark  that  if  you  have  seen  one  ynn  have  seen  a  hundred; 
tbcy  only  vary  in  size  and  in  the  use  of  details,  which  are  rare 
indeed,  being  gmieralty  cimfined  to  ii  ^single  window  or  door  in 
each  edifice,  as  at  Fatterdnle  and  Ennerdale;  except  in  a  church 
which  in  its  position  must  be  considered  large  and  fine — Cross- 
thwaite,  the  parish  church  of  the  town  of  Keswick.  I  shall 
then  pasrton  to  a  glance  at  each  of  the  finer  buildings  which  I 
just  mcntitined,  and  which,  though  not  among  the  mountuinK. 
may  fairly  be  included  among  the  architectural  specimens  of 
the  Lake  district. 

The  church  at  Fatterdale  is  familiar  to  all  tourists  who  have 
visited  the  finer  end  of  what  Is  justly  considered  the  moat  lovely 
Eiitfli<ih  lake.  This  humble  edifice  iti,  in  fact,  k  long  barn  of 
granite,  with  a  rough  tower  at  its  west  end;  the  only  attempt  at 
style  being  found  in  a  rude  window  on  the  south  side,  bearing 
the  distinguishing  features  of  »  square-headed  Perpendicular 
window,  carved  in  red  sandstone. 

The  chapel  at  F.nnerdale  had,  1  believe,  its  duties  originally 
snpi>lied  by  the  chapter  at  Calder  Priori-,  whn,  when  building 
their  own  very  beautiful  church,  in  all  likelihood  constructed 
this  humble  edific-e.  The  eastern  triplet  may  thus  be  accounted 
for,  with  its  solitary  cuspitig  in  the  central  light,  u  peculiar  nnd 
iotercitting  ]>henomenon  in  architectural  detail.  Thid  humble 
building  is  not  often  teen,  the  neighbouring  mout  romantic  lake 
lying  out  of  the  ordinary  line  of  tourists;   but  both  in  tlicir 


respective  ways  may  form  an  attraction  to  the  pedettrUa  who 
is  fortunate  enough  to  find  himself  on  a  clear  day  prepared 
to  walk  tiver  the  nniuntatns  from  Scale  Hill  to  Calder  Abbey. 
This  church  is  whitewashed  inside  and  out,  the  latter  being  the 
common  course  pursued  by  the  mountaineers  for  giving  to  their 
houses  Hs  well  as  their  cburchoi  an  appearance  of  cieanliness. 

I  pass  on  to  a  large  church  on  the  same  plan  as  Fatterdale, 
but  much  more  deserving  of  examination,  the  mother  church  of 
nn  extensive  district  —  Growth waitc.  This  church  has  been 
erected  at  different  iierioda,  and  lias  of  l.-itc  been  most  beauti- 
fully and  judiciously  restored  and  reseated  by  the  piety  and 
core  of  n  neighbouring  laymnn.  The  wall  of  the  north  utsle  is 
the  oldest  part  of  this  edifice;  it  is  Norman,  and  has  a  door  of 
the  period  remaining,  blocked  up  nnd  quite  plain;  the  windowa 
are  insertions,  of  Decorated  nnd  Perpendicular  character,  all 
square-headed.  The  en.^t  window  is  alone  Pointed;  itisartfully 
contrived  so  as  to  preserve  the  few  cusps  which  the  design- 
Decorated — includes;  the  material,  as  u.^ual,  being  the  soft  red 
sandstone.  On  the  stouth  6ide  there  is  a  t^qu are- trefoil ed  prieatV 
door,  a  new  porch,  and  at  the  west  end  a  low  mawtve  taww. 
Thi*(  church  is  deriervinf;  of  study  ii«  containing  a  general  typ« 
of  the  |>eculiarities  of  Lake  architecture.  The  font  is  very 
beautiful  and  most  richly  ornamented — in  fact,  the  only  portion 
of  the  edifice  which  is  so,  the  piers  and  arches  being  as  plain  •• 
poBkibte.  My  object  being  here  to  speak  of  antiquarian  carioai^ 
ties,  I  pass  over  without  particular  notice  the  much-famed  mo- 
nument of  Soiithey  ic  tne  south  aiile  of  the  chancel,  and  the 
beautiful  windows  of  modern  stained  gliws,  which  odd  so  malft* 
rially  to  the  effect  of  the  newly-urranged  interior. 

The  abbey  remains  of  the  Lakes  are  a  host  in  thcmBclve<>,  and 
Furne!«  18  a  noble  representative  of  them.  The  impression 
which  a  hasty  view  of  the  remnant  of  this  great  Cistercian  es- 
tablishment left  on  my  mind  was,  that  out  of  Ely  1  bad  never 
»eeo  so  splendid  a  collection  of  architectur:il  studies,  'I'he  shell 
of  the  church  is  a  rare  example  of  Transition-Normaa.  The 
chnpter-bouse,  who  can  conteioplate  its  exquisite  Early  English 
details  without  wonder.'' — what  (ieumetricol  work  can  vie  with 
the  educntiunai  buildings  whirJi  lie  more  to  the  Houth?  If  we 
seek  for  later  work,  the  western  tower  sliows  that  Purpeudicular 
architects  knew  how  to  imitate  the  massiveness  of  the  neigh- 
bouring walls,  while  their  skilful  curvorH  iuaerted  on  Uie  »outh 
side  of  the  presbytery  a  aeries  of  sedilia  calculated  to  prove,  by 
comparison  with  the  older  wurk  around,  the  odvuice  which 
tliree  centuries  bad  made  in  art. 

FuraetM  is  beyond  praise  a^  well  as  description:  Calder,  how- 
ever, is  more  within  compass  and  less  known.  This  priory, 
which  is  situated  some  few  mileH  from  the  coai^t,  between  Fur- 
ness  and  St.  Bees,  w.is  dependent  upon  the  former,  and  in  its 
church  several  of  the  peculiarities  of  the  larger  edifice  may  be 
found.  The  datett  of  the  remaiad  at  Calder,  which  consist  of  a 
large  part  of  the  c-hurch  and  some  of  the  conventual  baildingi, 
are  various;  the  earliest  portion  neemK  to  be  the  we^t  end,  whick 
has  a  Trnnaition-Nurman  door  remaining.  The  piers  of  nuve, 
which  are  perfect  on  the  north  side,  have  m  siugiilar  section, 
which  is  Mien  again  in  those  of  the  transept.  The  transept  and 
ceuirul  tower  are  Early  English,  the  triforium  of  the  former 
very  gooil,  the  piers  of  the  hitter  various  and  peculiar.  The 
choir  is  very  short,  but  has  a  most  richly  ornamented  aeries  of 
sedilia.  The  east  wall  is  gone,  as  is  the  greater  part  of  the 
central  tower.  To  the  south  of  the  transept  is  a  building  which 
appears  to  have  been  the  chapter-house;  it  is  a  rich  and  rare 
specimen  of  (reometricul  de&ign,  but  nearly  all  gone.  The  east 
wiuduw  has  been  most  simple  nnd  elegant,  and  well  urmnged  for 
the  soft  material  in  which  it  is  worked.  The  reuuioH  at  Calder 
are  well  deserving  v(  the  careful  examination  of  tho^e  tourists 
who  have  an  opportunity  of  visiting  the  pioturctfi|ue  glen  in 
which  they  are  situated. 

We  must  pas«i  St.  Hees  over  with  the  hasty  remark  tliat  it 
is  a  cross  church,  with  n  massive  tower  ut  the  intersection.  It 
bos  Kume  fine  Early  English  work  about  it,  and  is  used — that  if, 
part  of  it — Hs  a  chnpel  for  the  college  which  exints  there. 

Carlisle,  though  little  thought  of  as  a  cathedral  on  account  of 
its  grievously  decayed  state,  is  nevertheless  »  most  interesting 
edifice  for  antiquarian  research.  Tbi^t  cathedral  was  originally 
of  the  usual  plan;  its  nave,  huwever,  with  the  exception  of  two 
conipartnienta,  was  destroyed  hv  the  {Mu-liamentiiry  forces  at 
the  Uebeliion.  The  vestige  of  wfiat  must  have  been  unce  a  very 
fine  structure  is  used  as  u  parochial  church;  the  material  of 
which  this  is  built  is  blue  limestone,  which  mutches  but  indiffer- 
ently with  the  red  colour  of  the  other  parts  of  the  church,  nut 


to  mention  thnt  it  has  itself  been  patched  In  divers  places  with 
■indKtone  nnti  brick.  The  south  transept  i«  of  the  sKine  date 
mnd  Htnne  witli  the  fraf^ent  of  the  nitve,  and,  liki^  it^  weara  a 
most  doleful  appear&nce.  The  north  trniiHept  ih  of  Cieometrical 
date^  and  has  a  dilnpidated  u-indon-.  which  once  must  have  been 
a  fine  specimen  of  tlio  t>tyle.  The  central  tower  is  the  worlc  of 
almoct  Avery  cunceivnble  poriud:  its  oripnal  piers  are  Norman; 
these  have  been  elonf^ated  in  after  limes  by  piers  rit^inj;  from 
the  old  abaci,  and  carrvinf;  Pointed  arches;  an  architect,  when 
the  Perpendicular  Ktylu  WKH  prevalent,  aeemii  to  have  had  the 
glory  or  finishintr  the  com]i<mitiun. 

It  ia  renily  a  oolace  to  enter  the  choir  of  the  cathedral  after  a 
view  of  the  incon^TuouM  jumble  of  arcliitecture  of  which  the 
remainder  of  the  edifice  is  composed.  'I'hiR  is  truly  worth  see* 
inff.  and  is  in  ttomethin);  like  repair,  much  having  been  done  to 
it  of  Inte  Tears,  thou^!i  much  remains  to  be  done.  It  in  made 
vp  nf  Early  Knfrlitih  and  Decorated  uork,  and  contains  many 
peculi»ntte»i.  The  earlier  areliitecta  do  not  seem  to  have  done 
more  than  the  pier-arch  Ktnf^e  with  the  aitnles,  and  thitt  they  did 
not  finish,  the  caps  of  the  pici-A  bavin;;  bet'u  wtnufiht  nftt-rwanls 
from  the  blorks  the  orieinal  architects  left.  The  Karly  Knglish 
arcadea,  and  in  fact  the  whole  of  the  work  in  the  ai*leH,  are 
most  truly  beaulifuL  The  Pecnrated  nrchitectfl  carried  up  the 
choir  to  it«  present  imposing  height,  and  finisheil  it  towards  the 
east  with  that  mudt  gIoritiu»  front  whicli  contains  amiditt  other 
beautiea,  tht*  window  which  i«  juvtly  considereil  the  lineKt  speci- 
men of  the  finest  period  of  Tracery  in  England.  This  window 
IB  so  beautifully  delineated  in  Mr.  8harpL>'H  series  of  L>euorated 
vindowK.  that  I  need  onlv  refer  you  l4t  that  VHluable  worit  for  a 
correct  likeness  of  it.  'fhe  stall  work,  the  rood^  and  mme  other 
screens  in  a  nde  chapel,  for  which  thi»  choir  is  famoiK,  are  per- 
hapa  ftfl  fine  atudiea  of  media^vHl  carving  in  wood  *a  can  any- 
iriier*  be  found.  ]  never  remember  to  have  seen  anything  more 
dafaorate  than  the  wreen  in  the  rhapel  I  have  jiifit  alluded  to. 

Carlisle,  then,  though  jM>or  nn  h  cuthedrni,  nevertheless  pre- 
aente — as  my  hasty  glance  at  it  has,  I  think,  ahown — a  very 
valuable  series  of  architectural  studies;  and  though  we  could 
have  wished  that  the  (■ommissinners  of  Henry  VIII.  had  spared 
us  Furncss  as  the  cathedral  of  the  Loke  district,  it  is  clear  that 
Carlisle,  if  its  restoration,  as  lately  prophesied  in  a  county 
paper,  can  be  brought  about,  would  be  no  unworthy  mother 
church  of  the  several  interesting  buildinrn  there,  Mjme  repre- 
wntaiires  of  which  we  have  endeavoured  hastily  to  describe. 

And  that  de^riptiori  has  not,  I  trust,  been  wholly  without 
interest,  for  it  cannot  have  been  so  if  it  ban  in  any  way  borne 
witness  to  the  fact,  that  whatever  difficulties  had  to  be  over- 
come, there  were  not  wanting  among  our  forefathers  men  of 
energy  and  piety  stifficient  to  raise  in  the  wildest  part  of  Eng- 
land edifices  meet  for  the  high  fiolcmnities  of  Divine  worship. 


CHURCH  OF    ST.  SEPULCHRE,  NORTHAMPTON", 

WITH   KSFKCUL   RKI-EaKyce   TO  TJIK  BrSTOBATloN  Oy  TBK  BOUM). 

By  Rev.  G.  A.  Pwu^  M.A. 

IPaper  read  be/ore  the  Architectural  Societ}/  of  the  Archdeaconry 
of  Norihamptmt^  April  14/A,] 
Prerious  to  the  reading  of  the  paper,  Mr.  Scott  gave  the 
following  flummnry  of  hia  report  on  thitt  church,  which  he  had 
prepared  for  the  information  of  the  Ketitoration  committee: — 
St.  Sepulchre'^  iH  one  of  four  Round  churches  in  England,  all 
of  which  were  built  either  hy  the  'i'emplnrs  or  the  Cniwiders. 
That  at  Cambridge  and  this  at  St.  Sepulchre  are  a  little  ntite- 
riortotbe  institotiun  of  the  order  of  the  Templars.  Round 
and  octagonal  churches  were  originally  intended  to  overshadow 
•ome  particular  and  t^acred  object.  There  are  two  such  at 
Jemsalem,  the  Mos<]ue  of  Omar,  built  by  the  Sishommedans, 
overahaduwiag  a  very  cnrious  rock  in  ithich  is  a  cave  into  which 
it  is  supposed  the  bluod  from  the  sacriiices  whh  drained.  A  very 
aixnilar  building  was  constructed  by  the  ChriMliaiis  over  the 
tomb  of  our  Lord,  mt  that  in  the  same  city  there  were  two  such 
buildinga.  both  ovemhadouing  a  rock  with  a  cave.  Two  of  the 
Round  cliurcbes  in  England  were  built  at  the  time  of  the 
present  Church  of  the  Holy  Sepulchre  at  Jerusalem,  so  that 
they  may  be  said  to  be  contemporaries  of  the  church  of  which 
in  some  respect  they  are  copies.  The  Englitih  churches,  how- 
ever, are  vastly  inferior  in  scale  to  their  original  prototype. 
lake  the  Church  of  the  Holy  Sepulchre,  the  C'limbridge  Church 
hud  •  triforiam  and  clerestory.     The  Temple  Church,  too,  had 


groined  aisles,  n  triforiam,  and  clerestory.  In  the  Kortbampton 
i'burrh  the  eircle  of  pillars  is  surmounted  by  pointed  nrcnes; 
and  at  a  firKt  iuKpection  there  Keemed  to  bnve  been  neither 
groined  aisles  nor  triforium.  On  a  closer  examination  it  was 
manifest  that  there  had  been  a  triforiam  and  groining  to  the 
aisles,  for  he  found  marks  of  the  original  gniining  all  round  the 
walls.  Britton  had  treate«l  the  pointed  arches  as  conlempurary 
with  the  pillars  from  which  they  spring.  Mr.  Poole  believed 
them  to  W  Hl»si>lutely  modern,  and  it  was  clear  they  never  could 
be  contemporary  with  the  pillars.  Ucforo  the  arches  were  built 
the  pillars  must  have  been  lengthened  hy  taking  off  the  capitals 
and  interpusiDg  an  addition  to  the  bhsfts.  The  destruction  of 
the  triforium  probably  took  place  some  time  in  the  1-ith  century, 
when  the  walls  were  thrust  outwards  so  as  to  lead  to  the  removal 
of  the  groining:  the  wall  was  saved  only  by  building  the  huge 
buttreases,  and  the  tower  was  probably  added  at  the  same  time. 
The  original  chancel  probably  terminated  with  an  apse.  M'ith 
respect  to  the  resturatinn,  Mr.  Scott  saw  no  difficulty  as  to  the 
external  walls  of  the  Round,  and  it  might  be  possible  to  restore 
the  groining  shafts.  But  when  they  came  to  the  triforium  all 
must  be  purely  conjectural.  Upon  the  subject  of  the  proi>oaed 
rcstoratiitn  he  felt  lH>und  as  an  architect  to  regret  that  such  % 
step  was  necessary,  but  as  a  churchman  he  alcio  felt  that  it  was 
a  regret  which  he  ought  not  to  entertain.  If  it  were  merely  a 
question  of  tiutte  henbuuld  neither  enlarge  nor  add  to;  but  one 
being  necessary,  he  preferred  addition.  The  present  tower, 
round,  and  chancel  were,  in  fact,  three  distinct  building!',  pro- 
ducing a  picturesoiie  effect^  how  the  additions  which  he  jiropo^ed 
to  suggeiit  would  look  he  confessed  he  could  not  speak  atmut 
with  anything  like  confidence.  However,  bis  plan  was  to  add  a 
channel  in  such  a  way  as  to  make  it  as  obviously  an  addition  «a 
pusaiblo.  The  style  to  Uc  Karly  Decorated. 
The  Rev.  G.  A.  Poole  then  read  the  following  paper:— 
I  hare  a  good  hope  that,  if  I  trespass  on  your  time  and  atten> 
tion  with  rather  a  longer  and  drier  paper  than  usual  on  SL 
Sepulchre's  Church,  it  will  not  be  without  your  good-will  and 
innulgenre.  In  a  former  paper  I  treated  it  rather  as  connected 
with  the  Ai*(ory  and  desrription  of  the  fabric;  I  shall  now  discuss 
questions  relating  to  its  prnpoited  rfaiaratioiiy  and  to  the  intrica- 
cies which  it  presents  to  the  architectural  student.  I  shall, 
however,  preface  what  1  have  to  say  with  a  few  notes  of  its 
probable  history,  which  is,  indeed,  an  important  part  of  Uie 
case  whirji  I  hope  to  make  out  fur  its  restoration. 

The  Church  of  St.  Sepulchre,  liko  the  church  of  the  same 
dedication  in  Cambridge,  it  popularly,  but  untruly,  attributed 
to  the  Templnrs.  If  antiquity  be  an  element  of  interest  (and 
we  of  this  ^ciety  shall  not  deny  that  it  is),  it  has  a  Uill  higher 
interest  than  it  wonld  have  if  it  were  founded  hy  that  much- 
I  enduring,  mncli-performing,  ninch -maligned,  and  much-injured 
order,  for  St.  Sepulchre's  Church  was  erectetl  before  the  Tem- 
plars  had  any  existence.  At  the  same  time,  the  kind  of  interest 
which  it  would  have,  if  built  by  tliein.  it  does  not  lose,  inas- 
much as  it  is  clearly  aasocintcd  with  the  Crusades,  or  at  least 
with  the  pilgrimages  to  the  Holy  Land,  out  of  which  the  Cru- 
aadefi  toolc  their  rise.  The  most  tangible  memorials  of  our 
pilgrim  or  crusading  fathers  are  the  Round  churches,  one  of 
which,  the  second  in  antiquity,  is  the  subject  of  the  present 
paper.  1  will  nut  repeat  how  the  Christinns  who  bad  reached 
Jerusalem,  and  worshipped  there  at  the  cliurcbes  of  the  Resur- 
rection and  of  the  .Martyrdom,  desired  to  erect  on  their  return, 
some  church  dedicated  to  the  sumo  service,  which  might  remind 
thorn,  at  least  in  form,  of  thoee  venerated  places.  There  they 
had  found  the  Sepukhre  surrounded  by  a  circular  church,  and 
joined  to  it  the  Martyrtivni.  ur  the  place  of  our  Blessed  Lord's 
frucifixiun,  forming  what  might  very  well  be  represented  by  n 
chancel  eastward  of  the  Round.  Such  in  general  form  are  all 
the  Round  churches  Mtill  exititing.  There  is  a  Round  answer- 
ing to  the  rhurcb  of  the  Ke«urrection,  or  of  the  Seiiulchre  (for 
in  our  glorious  faith  the  tomb  and  the  place  of  the  itesurreciion 
are  one),  anil  there  is  the  chitncel  nnKwering  to  the  Mnrtyrdom. 
which  ^att  built  over  the  spot  on  which  uur  Lord's  cross  had 
been  raised.  Among  the  jiilgrim  warriors  was  one  with  whom 
we  have  especial  concern.  This  was  Simon  de  S.  Liz,  a  Norman, 
a  friend  of  the  Conqueror's,  a  man  of  great  possessions  and 
high  titles,  a  devout  man,  and  n  man  of  energy  and  activity; 
for  he  was  twice  a  visitor  to  the  Holy  Sepulchre,  though  the 
serontl  time  he  did  out  return  farther  than  a  convent  dedicated 
by  himself  to  our  Lady  of  Pity  on  the  banks  of  the  Loire,  where 
he  stopped  on  his  homeward  road  to  die.  IJnfiirtunately  iw  the 
«cclesiolugist  of  the  uiueteentfa  century,  the  church  builders  uf 
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the  twelfth  and  two  foll»win((  centuries  BeMom  left  on  their 
works  any  record  of  the  hfuid  which  erected  them.  It  in  only, 
therefore,  by  inferenru  thiit  we  aiwign  tu  Simon  dc  S.  Liz  the 
erection  of  the  fJhurch  of  St.  Sepulchre;  but  this  inference  is 
so  ittron(^  that  it  may  he  considered  aa  it  point  determined  u 
fairly  ss  Hucb  points  usually  Jire. 

We  often  hear  u  onr  meetinij^  of  the  intere«t  which  »ttAchet 
to  the  study  of  n  church  with  reference  to  ittt  historv  nnd  itn 
orL^inal  churHcttfr.  I  will  now  illuKtrAte  thif  interest  from  the 
cburch  before  ua,  cunfininx  inyuvlf,  however^  to  tho  Kound,  the 
only  portion  which  is  attributed  to  Simon  rie  S.  Liz.  In  the 
interior  we  have  a  circle  of  ciifht  cylindricnl  iMilumne,  support- 
ing pointed  arches.  The  coluinn-t  Are  decidedly  Norninn.  nnd 
the  archca,  though  pointed,  »re  so  ezceedinfrty  dimple.  heiti(f 
only  of  one  order,  with  a  ttiit  totfit,  th»t  if  it  were  port<«ihle  to 
•Oaceive  that  any  Norman  arches  could  be  pointed,  we  miyht 
oertaioly  luppoiie  that  these  were  of  the  same  date  irith  the 
columns.  Yet  it  waa  a  priori  very  unlikely  that  if  thin  church 
was  reallv  of  the  date  awijined  it,  it  would  hiive  had  pointed 
arches.  In  conseuuence  it  hw  given  rise  to  various  uuiniotis. 
Mr.  Parker,  of  Oxford,  declares  it  an  example  of  pointed  arches 
of  a  pure  Norman  period,  accounted  fur  by  the  forei^  influence 
whicn  might  under  these  circumstances  be  fairly  expected. 
Mr.  Sharpe  has  included  this  among  examples  of  the  Transition 
period,  which   commences,  according;  to  his  dates,  about  U-tA. 

1  had  myself,  in  a  work  published  some  four  yeurti  afco,  attri- 
buted tbeite  archee  to  Simon  de  S.  Lis,  who  died  in  U'-^7,  but 
in  my  last  paper  on  this  church,  1  ventured,  after  a  more  care- 
ful survey,  with  express  reference  to  the  restoration,  to  atute 
that  the  arche^  which  bad  been  so  variou^y  interpreted,  were 
in  fact  so  recent  as  to  be  aeparated  in  their  history  from  the 
columns,  it  miffht  be  400  years  or  more.  Since  that  .\Ir.  Scott 
has  discovered,  btyond  all  pontililf  rloubt,  that  not  the  arches  only, 
but  also  part  of  the  columns  theuisielves  were  recent,  the  capi- 
tals having  been  taken  off  and  the  shafts  lenij^theued  abiiut 

2  feet.  Thus  one  very  interestin^f  question  is  set  at  rest,  nnd 
the  arches  neither  cast  any  doubt  upon  the  original  date  of  the 
church  Hs  they  would  on  Mr.  $han>e's  statement,  nor  need,  a-s 
Mr.  Parker  KujfjfCtits,  foreign  interference  to  account  for  them. 
The  lengthening  of  tbo  pillar*,  by  insertion  in  the  shaft,  with- 
uut  altering  the  ba&es  nr  capital^  in  a  commoner  course  than  is 
usually  imagined,  and,  in  itx  results,  one  of  the  most  uuxzUng 
of  all  changes  in  the  fabric,  it  is  done  at  St,  Georges,  Stam- 
ford, in  a  ver^'  unceremonJoDs  way,  the  inserted  portion  being 
octagonal,  while  those  above  and  below  remuined  cytindrical; 
this,  hiiwcvcr,  makes  it  less  puzzling  than  usual.  At  Spalding, 
several  feet  have  been  thus  inserted,  nnd  the  whole  design  of 
the  church  )>cemed  butwlesaly  obscured  until  this  was  dis- 
covered^ and  then  all  fell  easily  enough  into  its  right  place. 
Here  I  will  show  you  how  many  difficuuiea  were  occasioned  by 
this  single  fact.  At  the  north-wext  of  the  outer  round,  in  the 
interior,  is  an  original  groining  shaft.  Nothing  would  seem 
more  clear  than  its  use,  and  yet  mithing  m  diUicult  ns  to  cun- 
c«ve  how  it  could  serve  its  purpoHe  with  the  prtMent  piers, 
which  are  not  now  of  the  same  height  as  this  shaft.  Again, 
there  are  two  tiers  of  Norman  windows  in  the  outer  round. 
The  upper  tier  ought  to  belong  to  a  triforium,  but  with  the 
present  tiers  there  was  no  room  for  it.  Now  these  points  also 
nre  cleared.  There  is  nnim  for  a  triforium,  and  the  groining 
shaft  is  ready  to  perform  its  office.  The  groining  alwi  gives 
riae  to  several  questions  of  by  no  means  easy  solution;  but 
tbeie  are  rather  constructive  than  eccloHiological,  They  are 
most  admirably  treated  in  Mr.  Scott's  report,  which  is'  now 
before  the  Society.  On  these  I  will  only  observe  that  the  diffi- 
culties are  increased  just  threefuM,  by  the  after  addition  of 
Aisles  to  the  chanceL  It  is  most  probable  that  the  original 
church  had  a  tilmple  cbancel  without  aisles;  and,  moreover,  that 
even  after  there  were  aislet).  the  entrance  to  the  chancel  only 
was  at  first  open  from  tho  Uound,  the  aisles  being  approached 
from  the  chancel. 

The  first  question  before  us  is  purely  meuhanicaj.  Are  the 
walls  of  the  Jtuund  in  a  state  in  which  they  can  be  left  with 
safety-;  nnd,  if  not,  can  they  be  restored  to  such  a  state  without 
rebuilding?  If  the  architect  says  yks  to  either  of  these  ques- 
tions, they  will,  of  course,  remain.  If  he  smvb  no  to  both  of 
them,  another  question  occurs.  Shall  they  be  rebuilt,  or  suffered 
to  tumble  down  and  remain  in  ruins.^ — a  uuestiun  which  would 
hardly  occur  tu  one  of  cumnton  snuw,  and  which  is  therefore 
mimt  worthily  argued  in  the  terms  of  one  of  uncomnum  gtaiu*. 
•*Do  not,"  says  Mr.  Ruskin,  "let  us  talk  of  restoration.    The 


thinic  Is  a  lie  from  beginning  to  end^  You  may  make  a  model  of 
a  building,  as  ynu  may  of  a  corpse,  and  your  model  may  hav* 
the  shell  of  the  old  walls  within  it,  as  your  cast  might  have  the 
skeletiin,  and  with  what  advantage  1  neither  see  nor  ciire:  hut  the 
old  building  is  destroyed,  and  that  more  totally  and  mercileaaJjr 
than  if  it  had  sunk  into  a  heap  of  dust,  or  melted  into  a  man 
of  clay:  more  has  been  gleaned  out  of  dewlated  Nineveh  than 
ever  will  be  out  of  rebuilt  Milan.  But  it  is  said  that  there  may 
come  a  nececKsity  for  restoration!  Grunted.  Look  the  necetwity 
full  in  the  face  and  understand  it  on  its  own  terms.  It  is  a 
neeeMity  for  destruction.  Accept  it  a%  ftnch,  pull  the  building 
down,  throw  its  stones  into  neglected  corners,  or  make  ballast 
of  them,  or  mortar,  if  you  will ;  but  do  it  honestly,  and  do  not 
set  up  n  Lit-  in  their  place.     And  look  that  necesMity  in  tba 

face  before  it  comes,  and  you  may    prevent  it Take 

proper  care  of  your  monnmentK,  and  you  will  not  need  to 
restore  them.  A  few  sheets  of  lend  put  in  time  upon  the 
roof,  a  few  dead  leaves  and  sticks  swept  in  time  out  of  a  water- 
course will  save  both  mof  and  walls  from  ruin.  Watch  an  old 
building  with  an  anxiutis  care,  iruard  it  as  l>est  you  may,  aad  at 
any  cost,  from  every  intluence  of  dilapidation.  Count  ita  atones 
as  you  would  jewels  of  n  crown;  Het  watchuK  about  it  as  if  at 
the'  gates  of  a  besieged  city;  bind  it  together  with  iron  where  it 
loo«ens;  stay  it  with  timber  where  it  declines;  di>  not  care 
about  the  unstghtliness  of  the  nid;  a  crutch  is  better  than  a 
lost  limb;  and  do  this  tenderly,  nnd  reverently,  and  continunlly, 
and  manv  a  generation  will  still  be  born  and  pass  away  beneath 
its  shadow.  Its  evil  day  must  come  at  last;  but  let  it  com9 
declaredly  and  openly,  and  let  no  dishonouring  and  fal^e  substi- 
tute deprive  it  of  the  funeral  otfices  of  niemory."  l-Vr  my  own 
part,  it  Heeniii  to  me  that  Mr.  Kuhkiu's  exposition  nf  his  own 
views  preuludert  tho  necessity  of  an  answer.  It  is  in  short  a 
rerlurdtt  lut  tiiytm-diun  of  his  own  principles — that  is  if  they  flre  hk 
lainciples,  for  1  suspect  that,  lixe  most  impassioned  declaimer^ 
he  has  really  gone  beyond  what  he  himself  at  all  believes  nud 
feels.  His  words  have  run  away  with  him;  or  perha^Nt  hi* 
characteristic  avtioStta  has  impelled  him  to  lay  about  him  so 
viuourously  that  lie  has  broken  his  own  knuckles  against  our 
hard  heads. 

Let  it  be  granted,  then,  that  the  outer  walls  are  not  to  become 
a  ruin,  but  are  either  to  be  kept'  up,  or,  if  that  be  ini|Miasible', 
to  he  rebuilt  stone  by  stone.  And  now  what  do  they  consist  of? 
They  comprise  the  exterior  of  an  aisle,  and  of  a  triforium.  if, 
therefore,  thoy  remain,  you  have  a  triforium  where  none  really 
exists.  To  perpetuate  this  mendacious  deformity  wi>uld  surely 
be  more  tike  a  lie,  and  an  ugly  one  too,  than  a  careful  restora- 
tion in  the  interior  of  that  triforium  of  which  the  interior  still 
exists. 

But  it  is  assumed  that  the  mutilation  too,  has  it«  history.  And 
so  should  be  respected.  So,  also,  have  half-a-doxen  other 
destructive  changes  in  the  fabric  their  history,  and  some  of 
them  an  older  histurv,  in  all  probability,  than  the  destruction 
of  the  triforium;  as,  for  instance,  the  insertiun  of  a  semt-Normaa 
door  at  the  north  of  the  Round.  But  1  deny  that,  in  any 
priiuer  sense,  these  have  their  history.  They  are  old,  and  that 
IS  all.  They  tell  of  nothing,  and  nothing  tells  of  them.  Uevides, 
history,  iii  the  sense  in  which  we  are  using  the  term,  has  its 
dugreeti  of  comparison.  If  we  are  dealing  with  a  butlding  with- 
out any  ajuociutionii  hut  those  of  age,  everything  which  ap- 
proaches it  in  nutiqiiity  approaches  it  alsu  in  historic  interest 
and  value;  and  even  the  lust  feature  or  the  hut  patch  it  has 
rcceik-ed,  or  the  last  amputation  it  ha.-)  sulTored,  forms  part  of  e 
vrigiitily-ilefined  struam  of  antiquarian  interest,  and  is  equally 
worthy  of  respect.  But  when  the  main  fabric  is  of  very  sin- 
gular interest — Hiien  it  has  a  history  of  histories,  and  all  the 
rcMt  hiivo  hut  u  hiktury  ai  blank  pages — can  we  compare  the 
changes  with  the  fabric  in  interest,  and  plead  that  they  shall  be 
respected  im  any  large  conservative  principles?  If  they  are  lu 
themselves  beautiful,  or  even  good,  aa  is  the  case  with  the  tower 
and  spire  of  St.  Sepulchre,  and  as  was  the  case,  as  we  judg* 
from  two  exquisite  brackets,  with  the  Karly  Knglish  and  Geo- 
metricsl  additions,  it  is  another  matter;  then,  fur  their  own 
sake^,  wc  retain  them,  and  also  for  the  sitke  of  their  own  his- 
tory, and  of  the  history  which  they  serve  to  enrich;  fur  what  is 
a  beautiful  addition  tu  a  building,  full  of  high  associations,  hut 
a  note  of  the  admiration  in  which  It  was  held,  and  the  reverence 
with  which  it  was  treated  by  some  vhose  own  work  is  worthy  to 
be  held  in  houtmr.^  Such  additions  are  like  the  glosses  of 
eiftefl  men  on  the  half-inspired  epic  of  one  yet  mure  gifted. 
The  changes  in  the  Hound  of  St.  Sepulchre  ore  no  better  than 
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the  bluTT^d  notes  and  the  6o^^t%n  in  a  schoolbor's  Homer. 
K«y,  they  are  not  so  good,  for  tli^y  do  not  even  tell  of  clumsy 
puns,  and  of  a  wish,  however  vain,  and  of  a  labour,  however 
MuUess,  to  reach  the  spirit  of  the  text. 

This  is  hord  measure;  Imt  come  with  me  into  the  interior,  and 
yon  will  find  yet  more  proofs  that  it  i«  ju«t.  From  the  time  of 
tbe  eompletion  of  the  Round  to  the  present  day,  there  ia  not 
one  chang-e  which  in  not  bad  in  tt»elf,  and  not  one  wfajch  doee 
rot  show  that  the  church  was  treated  as  if  it  had  no  history  at 
all,  and  no  beauty.  Indeed,  the  only  touch  of  tenderness  or 
reverence  Ik  on  the  exterior,  where  two  good  masaive  buttreasea, 
•oberly  and  honestly  without  nifectini?  anything  more,  support 
the  totlBring  walls.  These  are  Decorated  in  dale;  and  I  men- 
tion them  e^p^cially,  bornu^e  I  think  their  very  different  cha- 
ncter  affurds  strong  presumptive  evidence  that  the  changeii 
within  were  very  much  more  recent,  bb  they  certainty  are  very 
much  lest)  judicious;  in  other  wnrdn,  these  buttreiLse?  Hupportea, 
in  all  probability,  not  the  church  na  it  U  at  present,  but  the  tri~ 
forium  and  the  original  clerestory.  And  now  what  Are  the 
ehangea  which,  after  this  date,  were  substituted  for  more  but- 
trtHea,  which  wuuld  have  been  the  right  coume,  and  for  con- 
•enrative  repairs?  They  were  these.  The  removal  of  the 
groining  of  the  aisles,  and  the  destruction  of  the  triforium, 
while  itA  exterior  was  left,  telling  of  what  doeti  not  exist,  a  sort 
of  CJT  pD»t  facto  lie,  a  criminal  nut  morally,  but  by  the  tyranny  of 
after  circumstances.  Besides  this,  there  was  the  stilting  of  the 
piers,  the  niibstituUon  of  Pointed  for  Norman  arches,  and  of  a 
mo5it  meagre  octagonal  clere>itory  for  a  round  triforium,  and  all 
that  formerly  intervened  between  it  and  the  roof.  Of  the  roof 
itaelf  1  aay  nothing,  for  I  believe  all  are  agreed  that  it  ought 
to  be  replaced  by  a  better.  And  yet,  even  of  the  roof,  I  will 
ttkj  that  it  ia  no/,  simply  because  it  cannot  be,  worse  than  the 
TMt  of  the  alterations,  and  for  aught  that  a|t]>ears,  it  is  of  the 
MOne  date  with  the  most  important  of  them,  so  tltiit  I  know  no 
dsim  which  the  rest  have  on  our  respect  which  the  roof  has  not 
also.  But  1  cannot  thus  dismiss  the  clerestory.  It  is  not  even 
drculnr.  'I'hat  one  condition  of  its  existence  where  it  was,  that 
outer  form  and  vesture  of  the  hmuI  which  was  within,  was 
denied  to  the  clerestory  at  its  rebuilding.  Certainly,  the  archi- 
tect who  conducted  these  changes  knew  that  he  had  nothing  to 
fear  from  conservative  critics,  or  frum  any  who  had  too  tender  a 
recollection  of  pilgrims  or  crusaders. 

I  will  now  venture  to  enumerate  three  kinds  of  church  resto- 
ration, which  are  so  far  from  a  lit  that  they  are  absolutely  and 
distinctly  truthful;  so  fnr  from  reckless  that  they  are  essen- 
Ualty  "tender  and  reverential." 

First,  there  is  that  never-ending,  stitl  beginning  restoration, 
for  which  there  is  room  in  a  large  fabric  almost  from  its  com- 
pletion, and  uhich  may  be  so  careful  and  extensive  as  to  admit 
of  no  signs  of  far-sprend  decay,  a  course  which  is  now  being 
pursued  at  Lincoln,  where  no  single  stone  is  allowed  to  be 
rejiUced  except  by  its  facsimile.  Thi>i  course  cannot  be  other- 
wise than  sntisfiictory,  if  it  has  been  carried  on  from  the  begin- 
ning, and  where  it  is  not  sn  it  is  the  penalty  of  p:ist  neglect: 
and,  as  fur  ittt  being  untruthful,  since  it  is  the  condition  of  all 
sublunary  things  to  need  repair  of  some  kind,  this  courite  in 
really  to  enter  into  the  trutn  of  things;  to  accept  it,  and  to 
follow  it  out  to  its  Just  conclusions.  It  is  simply  aosurd  to  talk 
of  expresaing  either  our  admiration  or  our  reverence  for  any- 
thing of  use  and  beauty,  and  our  thankfulness  to  our  fore- 
fathent  fur  their  bequest  to  us,  by  letting  it  tumble  to  pieces, 
and  become  of  lower,  less  graceful,  or  inferior  use.  This  course 
of  restoration,  however,  must  be  followed  to  the  wry  tetter.  At 
York,  where  constant  attention  is  given  to  the  works,  but,  per- 
I  haps,  with  less  strict  surveillance  of  authority,  one  of  the  c^pl- 
[  taja  in  the  Early  English  arcade  in  the  north  transept  ia 
replaced  with  a  bust  oi  the  Uuke  of  \\'ellington?  This  wnrn- 
iag,  however,  is  unhappily  not  needed  here,  for  for  thiK  kind  of 
restor-Hticm  there  is  no  place  at  present  in  St.  Sepulchre.  I 
hope  it  may  he  left,  ere  long,  worthy  of  such  jealous  custody  as 
to  require  it  but  seldom,  and  that  when  and  fu  it  df>e«  require 
restoration,  such  as  this  may  be  given  to  it. 

Secondly,  when  a  church  has  fallen  into  general  decay  by  long 
n^lect,  but  has  not  suffered  material  changes  in  the  fabric,  it 
may  surely  be  restored  by  the  in.sertion  of  masonry  where  it  is 
ahnoluteir  needed,  at  the  same  time  leaving  every  fragment 
which  will  still  perform  its  proper  office  untouched.  Here  the 
course  pursued  reveals  itself;  and  the  effect,  if  in  any  degree 
bad  fas  it  is  not  as  compared  with  a  more  sweeping  reparation), 
is  iuuy  Ml  much  no  as  to  be  a  fair  penalty  fur  tue  ueglect  which 


has  caused  such  a  restoration  to  be  needed.  This  kind  and 
degree  of  restoration  may  be  followed  in  the  outer  Round  of 
St.  Sepulchre. 

Thirdly,  and  finally,  there  \a  the  restoration  of  an  integral 
portion  of  the  fabric  which  has  perished  hv  neglect  or  violence, 
or  accident,  or  which  hju  been  replaced  with  something  worse 
than  niin — an  incongruous  substitute  without  any  virtue  of  its 
own.  And  this  is  lienrabte  in  proportion  to  the  interest  or  other 
merit  of  the  building;  ta/e  in  proportion  to  the  nsaurance  we 
have  of  the  character  of  what  is  destroyed;  txecexnary  in  pro- 
portion to  the  use,  and  graceftd  in  proportion  to  the  uselessneai 
in  a  hard  dry  sense,  of  that  wliich  has  |>eri8hed.  I'nder  this 
head  would  come  the  ffrenter  part  of  the  restoration,  such  as  1 
have  advocated,  of  the  Round  of  St.  Sepulchre.  Interesting 
unquestionably  it  is  in  its  history  and  associations  far  beyond 
ordinary  churche<.  It  is  certain  thnt  the  several  features  1 
have  mentioned  did  exist:  tt  is  equally  certain  that  they  had 
a  well-defined  character,  of  the  very  iietails  of  which'  we  may 
discover  traces,  of  the  broad  lineaments  of  which  we  cannot 
doubt.  Il«  URf  is  not,  perhaps,  greatly  lessened  by  its  present 
incongruitic^i,  but  all  the  more  gr;icefu]  the  attempt  to  remove 
them;  nor  do  I  believe  that  I  have  to  contend  with  those  who 
would  really  argue  the  matter  as  a  cut  bono  question,  in  the 
Harriett  Martineau  sense. 

Parullel  r-Jises  are  not  wanting.  St.  Peter's  Church,  in  this 
city,  suggests  a  very  close  parallel.  It  appeared,  during  the 
course  of  the  re«t<M-atiiin,  that  one  bay  of  the  chancel  had  been 
destroyed.  The  curtailed  east  end  hud  been  built  up  in  the 
fourteenth  century,  and  had  been  bungled  afterwards,  perhaps 
in  the  seveateenth.  The  plan  and  the  style  uf  the  original 
chancel  were  certain:  the  details  many  of  them  came  to  light, 
and — with  a  skill  and  patience  whjch  1  trust  to  see  often  exer- 
cised in  like  cases — the  pretent  east  end  was  designed  by  Mr. 
Scott.  Is  it  a  lie?  It  would  be,  if  it  pretended  to  be  the  old 
east  end  bodily,  or  oven  its  facsimile;  but  pretending  only  to  be 
a  thoughtful,  patient,  ungrudging  attempt  to  replace  whst  others 
hud  reckleiuily  destroyed — (and  even  in  the  careful  sejirch  fur 
vestiges  of  the  ancient  fabric,  and  in  the  scrupulous  recordings 
uf  them,  confessing  that,  in  the  nature  of  things,  it  could  only 
be  an  attempt  ana  an  approximation) — I  hope  we  shall  never 
have  cause  to  blush  for  it  as  a  delinquency,  or  to  regret  it  as  a 
mistake. 

Another  parallel  still  chwer  I  find,  in  perhaps  the  very  highest 
restoration,  all  things  considered,  which  has  yet  been  effected 
in  England;  and  this  al«i  by  the  professional  help  and  care  of 
Mr.  Scott.  At  the  east  Hide  of  the  south  wing  of  the  western 
transept  of  Ely  Cathedral,  was  a  chapel  dedicated  to  St.  Catha- 
rine, to  which  It  is  on  record  that  the  brethren  of  the  monastery 
retired  for  their  services  while  the  central  tower  was  expected 
daily  to  fall;  und  in  which  they  had  just  finished  vespers  on  the 
eve  of  the  festival  of  St.  Ermenilda,  13W,  when  the  tower  did 
actually  fall  with  a  noiMti  like  au  earthquake.  The  addition  of 
an  octagon  to  the  western  tower,  soon  ufler  this  event,  caused 
lamentable  breaches  in  the  whole  of  the  west  transept;  the 
north  wing  actually  fell,  and  the  south  wing  was  wrenched  and 
bhaken  tbroui^huut,  and  so  retiwuns  to  the  present  dav.  'I'here 
was  a  time  at  which  its  Utatty  and  its  interent  pleaded  alike  in 
vain  for  the  Cbapel  of  St.  Catharine;  and  it  was  of  tui  tuc,  so  it 
WHS  pulled  down,  and  the  ronteriHls  were  used  in  a  questionable 
Attempt  at  propping  the  .'tdjacent  walls.  The  design,  the  execu- 
tion, the  cxpLinencv  were  not  lower  or  worve  than  they  were  in 
the  clumges  niadu  in  St.  Svpulchrej  but  a  day  came  when  use 
meant  a  differeut  thing,  and  history  had  a  voice  to  the  he>trt  as 
well  as  to  the  ear,  and  everything  did  not  neem  biirbarous  which 
was  old;  and  cost,  and  energy,  and  couruge  uf  purpose  (tor  such 
repairs  required  courage)  were  nut  spared,  and  the  fuundutions 
were  discovered,  und  the  details  were  sought  and  found,  to  suob 
an  extent  as  to  secure  a  restoration  generally  correct.  And 
ttiere  again  is  the  Chapel  of  St.  Catharine.  Not  so  utefid, 
indeed,  as  the  space  which  had  tu  be  cleared  out  to  restore  it, 
for  that  was  used  as  a  lumber  room ;  and  those  who  gravely  ask 
the  question  uf  u^e,  are  nut  likely  to  sunsest  or  to  accept  any 
better  use  for  the  restored  oratory.  0ut  in  what  sense  the 
restoration  can  be  called  a  lie,  in  what  sense  it  is  not  a  high 
tribute  to  the  fabric  an  it  ir<u,  1  cannot  conceive. 

Mr.  Bi^aK  proposed,  and  Mr.  Scott  seconded,  a  vote  of 
thanks  to  Mr.  I'uolo  for  his  able  advocacy  of  the  thorough 
restoration  view  of  the  question,  Mr.  Scott  guarding  himself, 
however,  against  being  supposed  to  go  quite  with  him  in  some 
of  bis  opinions. 
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ON  MEDI-aSVAL  ART  AND  ARTISTS. 

By  M.  DioBT  Wtatt. 

[I^perreadai  the  Royal  Tattitute  of  British  Architect,  March  9^] 

At  a  meetlnir  crf  the  Inittitute  nn  Mnrrh  23nd,  the  dUcuAilon 
on  tbe  Rcstorfttion  of  the  R«'<yal  Tnmbs  in  ^Westminster  Abbey 
WM  renewed.  Mr.  U  yatt  considered  the  nubject  might  be 
examinefl  under  Tour  niiperti  expeciHlly:  firnt.  in  reference  to 
the  actual  nionunientii  tlieniKelveti,  and  their  particiilnr  forms  at 
different  epochs  in  their  hiitorr;  secondly,  the  peculiar  pr(»- 
ueHKen  whtcn  some  of  them  exhibited — procesiteft  which  dixiin- 
^islied  them  from  all  other  monuments  in  this  country,  and 
the  majority  of  which,  he  miffht  observe,  were  not  Knf^liah; 
thinlly,  as  landmHrk*)  in  the  history  of  national  art,  fur  (exhi- 
biting foreign  influences  in  many  of  their  details)  they  Affected 
the  question  of  the  sources  whence  the  elements  of  more  ewen- 
tially  Knijlifth  art  bad  been  derived;  and  laHtly,  which  was  the 
moft  important  point  of  nil,  these  monuments  were  to  be  con- 
sidered in  reference  to  the  question,  whether  their  restitution 
oonld  be  succea^ifully  curried  out  or  nut. 

In  regard  to  the  peculiar  form  of  the  Confessor's  Shrine.  It 
would  be  remembered  that,  in  the  enrlieat  ages  of  the  church, 
the  bodies  of  the  saints  who  sutfcred  mnrtydom  were  deposited 
io  the  catacombs;  nnd  the  different  religious  rites  of  the  church 
were  celebrated  upon  the  stone  which  covereil  the  altar  in  the 
chapeln  in  which  the  remains  were  interred.  After  the  perse- 
cutions of  the  early  Chrittians  ceased,  the  bodies  of  the-te 
saints  were  removed  from  their  tombs  in  the  catacombs,  and 
placed  under  the  altars  of  the  churches,  so  that  the  same  cere- 
monies might  be  performed  orer  them  as  before.  Hence  the 
bodies  of  saints  were  put  into  stone  coffins,  or  receptacles  of 
that  kind,  and  deposited  beneath  the  various  altars.  After  a 
time,  tbe  curiosity  of  the  faithful  became  excited,  and  in  some 
inutancce  doubtii  were  expressed  whether  the  relics  which  they 
reverenced  were  actually  in  the»e  receptacles;  and  it  therefore 
became  desirable  that  the  faithful  should  actually  see  them  at 
different  times.  Shrines  were  accordingly  made,  which  admitted 
of  being  opened,  so  that  on  certain  feasts  the  congregation 
might  be  permitted  to  inspect  the  ancred  relics;  and  on  those 
orcaaionx,  pilgrims  came  from  alt  parts  of  the  countr\'  in  order 
to  confess,  and  to  obtain  the  usual  indulgences.  That  waa 
known  to  have  been  the  case  in  many  of  the  churches  of  Italy, 
more  particularly  at  St.  Peter's,  where  the  body  of  the  apostle 
was  preiierved.  t'p  to  the  tenth  century  pilgrims  went  to  Home 
from  all  quarters  to  view  the  relics  of  tbe  saint;  and  a  full 
account  waa  given  by  Anastatius  of  the  form  of  the  tomb,  and 
the  way  in  which  the  pilKrimH  approacliied  it — putting  (heir 
heads  in  a  certain  fixed  nlace,  very  mucli  as  it  opiiearcd  they 
^d  beneath  the  Shrine  of  Edward  tae  Confessor,  in  order  to 
preserve  even  the  shrines  which  held  these  relics  from  the 
vulgar  gaze,  the  church  introduced  aiiippcndia  detvintji  d'Autel, 
or  altar  frontals,  completely  covering  the  shrines,  which  were 
only  taken  down  at  certain  of  the  principal  festag.  As  the 
church  increo-^ed  in  power,  the  different  popes  sent  presents  of 
holy  relics  to  various  sovereigns  of  Europis,  who  in  turn  formed 
altars  for  their  reception,  similar  to  those  of  Italy.  He  believed, 
therefore,  that  on  the  canonisation  of  St.  Edward,  his  body  was 
deposited  probably  beneatli  the  altar,  in  the  feretory  described 
as  naving  been  prepared  bv  Henry  II.;  because,  in  an  account 
given  of  the  subsequent  elevation  of  the  body  of  the  saint  into 
a  shrine,  Henry  111.  was  described  as  having  desired  to  raine  it 
up  as  a  candlestick  to  illuminate  the  church,  so  that  the  faithful 
might  behold  it  from  all  parts  of  the  earth.  In  that  war  the 
shrine  waii  gradually  lifted  up;  and  so,  in  Italy  particularly, 
many  of  the  bodies  of  saints  were  known  to  have  been  taken 
from  underneath  the  altar — their  original  position — and  placed 
on  high,  above  it,  iti  large  metal  shrines.  In  Fnince,  the  habit 
of  e^vating  shrines  containing  relics  grew  into  very  great 
popularity,  particularly  in  the  district  of  Limoges.  According 
to  the  ohservations  of  the  Abbi^  Texier,  there  were  at  the  pre- 
sent time  mam'  hundred  "coffrets"  for  relics  in  the  nnall  district 
surrounding  Limoges;  and  nithoiigh  none  of  the  larger  ones 
which  were  recorded  Ut  have  existed  were  preserved,  the  form 
of  the  smaller  ones  still  remaining  gave  a  good  idea  of  them. 
The  FVench  wlirines  were  placed  above  the  altars,  and  some- 
times  in  a  detached  position,  similnr  to  that  of  the  ('onfessor 
St  Westminster.  'I'he  ]>rincipal  relics  being  regarded  m*  of  the 
utmost  importance,  their  envelopes  were  fre<|uently  enriched 
with  enamels  and  other  decorations.  In  this  manner  the  shrines 


of  mints  became  objects  of  natinnat  pride,  and  great  wiurce*  of 
revenue  to  the  churahes  which  contained  them;  and  thus  in  , 
Kogland  the  bodies  of  St.  Cuthbert  at  Durham,  St.  Hugh  atJ 
Lincoln,  St.  'I'lionias  at  Canterbury,  St,  Joseith  at  <«las  ton  bury,  ] 
and  ether  eainiK,  were  raised  in  splendid  snrines,  and  becamaj 
centres  of  attraction  to  the  people,  and  the  offerings  made  at, 
them  created  vast  incomes  for  the  eircle<iuaatics.  The  differeokj 
nrrangementfi  employed  for  displaying  these  relics  were  t^tI 
interesting. 

MoMiicA. — Tbe  mosaics  of  Westminster  Abbey  were  of  tw*  j 
kinds,    "Opus   Orecanicnm,"   nnd  "Opua  Alexandrintim,"  the  I 
fonner    being    the    i^lnss-mosaic    employed    ia    the    tomb   ofl 
Henry  HI.,  and  the  latter  the  marble  and  porphyry  work  ufJ 
the  two  pavements.     The  first   stage  of  mosaic,  it  should  be-, 
remembered,   was  when   the  practice   was  entirely   (irei-k;  th« 
(ireek  urtisis,  on  their  expuUiun  from  Byzantium,  under  tha  ' 
IconochiKtic  Kniperiirs,  having  formed  a  school  at  the  church  of  - ! 
Santa  iM aria  in  Cusmedlno  at  Home.     I'hat  school  existed  till  I 
about  the  year  WO,  when  tbe  troubled  state  of  the  church  pr^-1 
vented  the  further  development  of  the  art,  and  there  enaura  ft.f 
complete  lapse  for  some  centuries  in   Italy.     About  the  y«ar1 
1I£0  Desiderius,  one  of  the  "Abbati"  of  the  great  Uonedictioal 
establishment  at  Monte  Casino,  sent  for  workmen  from  Greece,  " 
in  order  ^that  the  art  might  not  be  lost  iu  Italy,  and  that  the 
ynung  men  of  that  country  miglit  learn  the  mode  of  muuipula- 
tion."    Shortly  afterwards  the  Greek  work  began  to  be  irait«tod,  j 
in  Italy  and  Sicily,  though   mure   particularly   at   Huiae  naAs 
Florence.      Andrea  Tati,  Gaddu  Gaddi,  and  Pietro  Cavaliul, 
became  skilful  workmen  in  Italy  during  the  thirteenth  oentorr, 
when  the  second  series  of  great  muwiics — those  of  Santa  Mima 
Maj.^iore,  San  (iUivaniil  in  Latcrano,  &c. — were  curried  out. 
This  Aeries  differed  materially  from  the  former;  and  it  was  ia 
this  latter  style  of  nnisaic  that  all  the  examples  in  WeHlniinxter 
Abbey  were  executed.     These  specimens  were  peculiarly  inte- 
resting, because,  independently  of  the  inscriptions  upon  tbeiH 
— which  proved  their  date  hevoud  any  doubt  whatever — the 
evidence  afforded  by  their  style  showed  that  they  were  wurks 
of  the  manner  and  period  referred  to,  and  disphiycd  the  Euglish 
sympathy  of  the  thirteenth  century   with   ttjilian  art.      The  ■ 
pavement  of  Beckct'u  crown  in  Canterbury  Cathedral,  in  addi- 
tion to  portionH   uf  **<Jpua   Alexandrinum,"   comprised  a   very  ' 
perfect  fipeciraen  of  the  old   Florentine  mosaic,  or  "iavoro  di 
Commesso,"  which  was  quite  a  different  kind  of  work,  the  bc«t 
specimens  of  it  being  preserved  in  the  Baptistery  at  r  lurenee^ 
nnd  the  church  of  San  Miniato  on  the  hilt  above  tbe  same  city. 
The  latter  description  of  mosaic  was  formed  by  drawing  the 
desired   partem  on  the  surface  of  the  marblo,  and  chasing  it 
completely  out.  and  then  cutting  out  of  another  piece  of  marble 
of  a  different  kind  the  pattern   neccAbary  to  fill  up  the  cavitJes 
of  the  former.     This  kind  of  mosaic  was  carried  still  further  at 
Sienna  by  Heccafumi,  who  attempted  to  produce  effects  of  light 
and  bhade  by  the  use  of  iliffcrent  tints  of  marble;  and  it  uJU- 
mately  led  to  the  reguUr  Florentine  moiiaic,  in  which,  in  addi- 
tion to  attempts  to  reaH.sc  rhidro-scuro,  colour  was  introduced 
by  the  employment  of  different  stones,  and  even  jewels.     In 
the  earlier  specimens  af   Florentiuo  cuo»aic,  the  only  ooJoure 
were  red,  hUck,  grveu,  and  white. 

Knameiu. — The  tombs  at  Westminster  exhibited  some  very 
curious  specimens  of  Limoges  enamel.  At  Constantinople  there 
existed  originally  a  peculiar  style  of  filagree  enamel  on  thin 
sheets  of  gold,  to  which  gold  threads  being  attached  fornnd 
little  chamberit,  into  uhicb  pounded  glass  of  different  colours 
was  put;  and  the  whole  being  placed  in  a ''^muffle"  furnace,  the 
glass  WHS  fused  so  as  to  hold  the  tfarcadx  perniancnlly  in  their 
proper  places,  and  to  convert  the  surface  into  a  beautiful 
minute  glu^s-musiiic  picture.  Specimen!*  of  this  kind  of  enamel 
were  exported  from  Constantinople  to  (litferent  countries  of 
Europe;  and  examples  of  it  might  be  seen  in  England,  in  tbe 
famous  Alfred  Jewel,  a  brooch  in  the  Hamilton  collection  of 
gems  in  the  British  Museum,  &o.  This  style  of  enamel  getting 
into  France,  wrs  imitated  by  the  wurkmeji  there,  who  however 
retained  the  old  iiaultsh  practice,  which  wais  of  a  kind  aimilar 
to  that  which  might  be  seen  on  harness,  and  other  ornaments 
discovered  in  harrows.  The  abnve  kind  of  enamel  was  furmed 
by  the  following  process:— a  copper  ground  wus  taken,  and  lines 
incised  in  it;  powdered  glass  was  then  put  into  the  cavitte^  and 
the  whole  being  fuxed  and  poliKhed,  and  the  nietnl  afterwards 
gilded,  the  different  lines  and  parts  cut  out  glutted  with  enamel 
colours,  in  n  manner  similar  to  that  which  had  belore  exibted  in 
Byzantine  wurk.      The  peculiar  connection  which  existed  bt-  ] 
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tween  Byuntium  and  Limi>^^  throufh  tlie  V9netians  lukviti^ 

aploTM   ByzAntine  workmen  to  execute  mosnic  and  tila^ree 

namelft,  was  pointed  out.     In  this  Inst  style  their  moat  impor- 

.  enmmiiRion  iroii  thn  well-known  Palls  d'Om,  iir  Palinltu  of 

[  8t.  Mark's,  ordered  about  the  year  900,  by  the  Doife  Orseolo, 

Lirhieh  wa*  Kiipprtded  tn  have  l>een  exer.tited  in  imitation  oT  the 

raltar  frnntnl  of  $t.  Sophia  at  Cuniitantinnple.     At  the  end  of 

pthe  twelfth  century  the  Venelianfi  hnd  considerable  JntPrcourM 

■itb  France,  and  ei*tMbli*:h(?d   at    Limofjes   a  ilepnt  for  the  mer- 

Itfiimdiiie  they  Mnt  from  Venic4>,  such  an  enibmiderv,  stpicei!^  and 

letber  rich  object*  from  Greece  nnd  the  east,  wbich  reached 

rl'intn^v*  by  way  of  Marseilles.      There  still  existed  nt  Limoges 

the  streets  of  toe  Venetian  mcrRhnntn;  and  it  waK  a  remarkable 

iact  that  the  very  Doge  Orseolo,  who  ordered   the  altiir  frontal 

■  at  Venice,  came  afterwards  and  lived  at  Umo(re».     'I'hus,  the 

[French  of  Limo|re8  produced,  from  a  combination  of  the  old 

■uUth  etifime)  and  that  of  Byxantiiim,  the  peculiar  material 

'"wn  as  L)moee><  ennmel.  The  prinnipnl  application  of  enamel, 

(mled   by  the  tombs  at   U'estminitter,  was  that  of  forminsf 

[the  elTifrA'   of   the  dereHscil   in    wood,   nnd   overlaying   it   with 
I  of  metal  hnving  inciKed  lines,  in  which  the  enamel  put- 
na  were  inKerled.     Tim  tomb  of  William  de  Valence,  earl  of 
Pembroke,  was  perhaps  one  of  the  mont  interet^ting^  examples  in 
'*-■-   countrj*.      The   figure  of  St.    Kdward,  on   the  nide  of  his 
story,  WAS  probably  carried   out  in    Limik^en   enamel,  fur  it 
I  not  to  be  ima^ned  that  the  tomb  of  William  de  Valenee 
t  «  riDgiilar  case; — there  was  a  complete  effigy  of  Walter  do 
Xlerton,  bithop  of  Rochester,  executed  in  enamel  by  workmen 
who  came  over  expre«>i)v  from   Limngen  and  avi  it  up  in  the 
itbedral.     The  beautiful  altar  frontal  in  the  south  ambulatory 
1  opmpletely   Klorentine  in  its  chiirncter  and  in  the  detnilH  of 
~lbricatton,     Other  jnterestint;  proceitHett  might  be  referred 
lUluatrated  In  WeKtminiiter  Abbey,  the  monuments  in  that 
fiirni!ihin<r  a  complete  history  of  decoration,  as  applied 
tile  fabricM  nnd  erabniidery  in  tniti  country. 
JVii/yofifi/rVy  »/"  fTorkm^n. — With   re^fiird  to  the  nationality  of 
he  different  workmen  employed  upon  the»e  monitment? — re- 
nembering  what  Mr.  Cockerell  han  written  on  the  subject — it 
night  be  obsen'etl  that  Henry  III.  w»^  to  a  certain  extent, 
tified  Bs  to  time  with  Nicola  di  Pisa,  who  was  regarded  as 
rent  reformer  of  art  in  Italy.     Before  the  time  of  that 
[  artist,  however,  many  important  works  had  been  executed 
'  the  old  Lombard  fmhool  of  art,  particularly  in  the  dixtrietH 
'  Milan,  pHvio,  nod  Lucca.     Of  this  school  were  the  Comaschi, 
be  freemaflontt  of  that  district,  who,  ii«  Mr.  Hop«  stated,  and 
•  it  wa«  generally  believed,  connected  themselves  with  other 
Ikodies  in  Europe,  and  di»per«ed  themselves  in  rarlous  direc- 
Itions,  carrying  out  important  works  wherever  they  went.     If  it 
rsre  not  for  the  pa^nin;;  action  of  nome  such  body,  it  wonid  be 
UfficuU  to  account  for  the  singular  appearance  in  France  of  a 
ange  sort   of  Fjirly    Knglish    style;    agreeing   with   that    of 
ddinga  executed  by  Nicola  di  Fiaa,  by  the  Cosmall  at  Rome, 
,    Maasuecio  at  Naplea,  and  other  artists  anterior  and  irame- 
wateJy  po«terior  to  tne  year  1300.     The  examples  of  thi-i  pecu- 
liar  ftyle   were    few,   and    were    found    in    ndjncent    lornlities, 
WMMMtXj  u  if  some  passing  body  had  viaited  them,  and  left  it.s 
.inpreH  and  moved  on.     It  might  be  supposed  that  they  bad 
ated  £iigUnd,  and  brought   with  them   a  certain  utnuunt  of 
arly  English.     Indeed,  be  could  not  otherwise  account  for  the 
ilimr  aDpenrance  of  the  ornamental  sculpture  of  that  period. 
leory  111.  aacended  the  throne  in  1*2)6;  and.  during  his  boy- 
' ,  wac  for  Home  time  involved  in  trouble  and  warfare.     At  a 
sr  period,  however,  he  appeared  to  have  engaged  in  the  pro- 
duction of  works  of  art.     Now,  in   considering  the  question  by 
wbom  these  works  were  curried  out,  it  should  bo  roDienibercd 
bat  the  king  was  continually  quarrelling  with  his  barons  nbout 
be  uumber  of  foreigners  (Poetivinx  and  ItalianH  especially^  he 
Hight  into  the  country.      The   pu]>es  of  that  time  insisted  ou 
'  '  right  to  institute  to  all  the  churches  in  Kngtand;  and  the 
onasttc  orders  in  tliis  country  were  placed  in  the  closest  rcln- 
on  with  Home,  embawiiea  and  other  uommunication«  with  that 
ity  constantly  taking  place.    In  the  lust  three  years  of  the  pon- 
Ificate  of  fjregory  IX.,  three  hundred  differejit  Italian  priests 
t  nominated  to  Knglish  UeneticeH,  thesi-  being  regular  clergy, 
attrely  indeiwndent  of  ihe  monastic  orders.     iCach  pope,  dur- 
bg  Ueur}'  1 1 1. 's  reign,  exercised  the  same  right,  and  inuvl  have 
at  over  a  large  number  of  Italians.     In  looking  for  actual 
•rda  to  support  this  \*iow,  it  appeared  that  in  \'253  William 
'«f  Florence  waa  an  artist  employed  by  the  king,  and  in  I'itK), 
by  ma  «rder  printed  in  the  Ciom;  KolU,  the  king  directed  a  sum 


of  money  to  he  ^aid  to  hlin,  ^for  making  an  altar  frontal  aa  we 
have  directed  him."  Again,  in  the  year  after  the  elevation  of 
the  relics  of  St.  Kdward  (l'26!l),  the  king  appointed  William  of 
Florence  master  of  bix  wurki>  at  Guildford,  and  paid  him  nx* 
pence  a-day,  which  was  at  that  time  very  good  pay;  though  in 
Kdward  I.'s  lime  workmen  received  coriBiderably  more.  Among 
the  Ar^t  artiKt!(  employed  by  Kdward  1.  was  ".Master  Torrell," 
who  worked  upon  the  tomb  of  queen  Eleanor;  there  was  also 
Andrea  Giletto,  and  a  ".VTanler  Walter."  Mr.  Hunter  had 
lihowo  that  nine  Knglish  scuiptorH  were  engaged  upon  the  Elea- 
nor Croeses,  but  that  was  at  u  somewhat  lutcr  period,  quite  tlie 
end  of  the  century;  whereas  the  earlier  artiiiits  ;ippenred  to  be 
principally  Italiaux.  It  wan  curious,  also,  that  nheu  Edward  1. 
wanted  lo  carry  out  his  principal  works  at  St.  Stephen's  Chapel, 
be  had  to  send  out  and  impress  mea,  who  no  longer  hung  about 
the  court  M  in  Henry  Hl.s  time.  Judging  from  these  circum- 
litanceis  it  would  appear  that  the  presttge  of  the  ItoJiun  artists 
had  departed  from  them,  and  many  bad  probably  quitted  tha 
country,  or  given  up  their  arti;<tic  pursuits.  The  new  order  oi' 
men  prolmhly  learneil  their  art  from  the&e  Italiaiu.  WiUiani 
Barnaby  and'  Hugh  of  St.  Albans  were  unquestionably  English; 
but  from  that  time  the  same  excellence  was  no  lunger  found:  a 
different  spirit  |i«rvaded  the  latter  works,  the  style  of  which 
was  r:ttber  actual  and  dramatic;  whilst  ttie  former  were  reflec- 
tive nnd  iDsthetic.  It  would  not  be  forgotten  that  OdorieuK 
and  IMetrtt,  the  artista  of  the  mosaica  at  Wefitminster,  wer« 
very  great  men. 

Rentomtion. — Of  the  remains  at  Westminster  Abbey,  if  resto- 
rations could  be  reconciled  to  the  conscience,  their  necessity 
must  bo  undoubted.  But,  setting  artide  the  artitttic  view  of  the 
question,  it  was  to  be  remembered  that  every  Englishman  had 
an  historical  duty  in  the  matter.  It  would  be  ver^'  iojudiciouii 
to  lay  down  any  general  rule,  or  to  say  dogmatically  that  these 
toml>s  should  or  should  not  be  re«torMl.  Alucb  would  de]>end 
on  the  state  of  the  particular  monnments,  and  every  case  had 
its  peculiar  circumHtjuices.  It  might  be  possible  to  restore  the 
form  of  a  monument,  so  as  to  give  symmetry  t<«  the  object,  or 
ureaerve  its  solidity;  and  at  the  same  time  enable  every  one  tn 
Know  what  part  was  old  and  what  new.  That  plan  had  been 
actually  carried  oat  in  the  restoration  of  the  Arch  of  Titus 
nt  Kome,  where  the  rexiorers,  instead  of  attempting  to  imitate 
all  the  ^ne  carving  of  the  old  marble  work,  had  restored,  in 
Travertine  ttont,  the  general  form,  so  that  at  a  distance  it 
appeared  a  perfect  and  beautiful  arch;  whilst  on  a  nearer 
inspection  the  new  work  was  found  to  be  only  sketched,  and  thtf 
old  preserved  in  all  its  puritv.  Thus  there  was  a  complete 
solid  restfiration  of  form  rtnd  cfrect,  yet  the  work  was  perfect  aw 
an  historical  monument.  With  regard  to  tho  crumbling  ruioii 
of  the  decaying  monuments  at  Westminster,  it  should  be  re- 
membered, thnt  ''^out  of  dead  bones  life  comotb,"  and  in  their 
very  decadence  nnd  mutilation  was  recorded  a  history  of  those 
Reformers  who  overthrew  what  they  coneidered  superstitious 
monuments,  and  a  kind  of  tradition  of  the  state  of  feeling  in 
their  time.  It  wan  right  to  respect  the  ancient  sovereigns  of 
Kngland,  and  if  their  memorials  perished,  a  spirit  of  loyalty 
should  induce  us  to  erect  others  to  commemorate  their  virtueo, 
if  we  resjwcted  them;  but  Ihe  tpfitimony  of  those  Keformen: 
sliould  be  likewise  respected.  If  these  monument*  were  to  be 
restored,  at  lea^  a  brass  inscription  should  record  their  precine 
state  immediately  prior  to  the  commencement  of  the  work  of 
repnir.  Where  objects  wero  peculiar  for  their  beauty,  and 
where,  by  any  ingvnious  process,  they  could  be  brought  back  to 
their  original  condition — withtiut  addition  or  subtraction — or 
where  they  could  be  improved  by  washing  off  dirt,  or  by  other- 
wise cleaning  and  varnishing,  the  employment  of  any  s4ieh> 
proces<t  (which  was  only  uncovering  veiled  beauty)  was  per- 
fectly legitimate:  but  even  that  hud  its  limits.  Only  the  other 
night  it  WHS  agrcvd  that  there  was  no  coluurist  like  'J'ime,  and 
that  all  the  polychromy  of  art  whv  scarcely  harmonious  till  its 
tones  were  blenoed  by  age,  VVhy,  therefore,  should  what  time 
had  done  be  undoneP  If  these  monuments  were  to  be  restored^ 
all  must  agree  that  gretit  care  would  be  required.  He  should  be 
very  sorry  to  see  any  msb  hand  applied  to  them;  he  shonld  b*, 
indeed,  as  grieved  to  see  them  '^restored,"  in  the  common  aoeef»~ 
tation  of  the  term,  as  be  should  be  to  notice  the  rust  rubbed  off 
a  beautiful  green  bronze  of  the  Etruscan  period. 
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ON   THE   PRESENT  STATE   OF   METEOROLOGICAL 
SCIENCE    IX   ENGLAND. 

By  John  Drew,  Ph.  I>.,  F.R.A.8.,  Member  of  the  CoudcU 
of  the  British  Meteorological  Society. 

Tll£   ROVAI.  OlWRRVATOSV,  GrIIKNWIOH. 
(n~t(k  F.ngmvivg;  Plate  XVI 11.) 

Fob  a  period  of  not  less  than  160  years,  systemntic  observn- 
tivns  of  the  places  of  the  sun,  moon,  planets,  and  fixed  stars, 
liave  been  recorded  nt  the  Rf)viil  Observatory  wUh  an  accuracy 
oot  Miirpiissed,  if  indeed  etiuaflcd,  elsewhere.  The  jfoveroment 
of  thill  roiintry  have  eviiiceil  a  sound  discretion  in  the  nppoiot- 
roent  of  the  most  eminent  mathematicians  to  the  <imce  of 
"Astronomer  Uoyj-i"— an  office  now  held  by  Mr.  Airy,  whose 
mind  is  ever  actively  en^^aged,  not  only  in  suiiitaining^  the  cha- 
racter of  the  Ohftervatory  for  accuracy  of  observation  by  the 
introduction  of  inetrumenta  superior  to  any  hitherto  employed 
(witness  the  new  It-feet  transit-circle,  and  the  altitude  and 
azimuth  circle),  but  in  iiddiii^  to  its  efficiency  in  every  col- 
lateral branch  of  science.  Under  bis  auspices  the  nmijrneticfil 
and  meteorolofticnl  observatory  was  originally  established;  and, 
of  late,  the  new  system  of  autonititic  registration  of  the  inog- 
netical  and  meteorolo){icaI  instruments  by  means  of  )iho- 
tography  (invented  and  broujcht  to  perfection  by  Chnrlea 
BrooKe,  Esq.,  M.B..  K.R.S.),  has  been  introduced,  and  now 
foraiR  n  most  striking  feature  intliat  department  of  oWrvatinn. 
Successive  governments  have  shown  a  liberality  in  promoting 
the  objects  for  which  the  Observatory  was  originally  founded—' 
viz.,  to  afford  assistance  to  the  navigator  in  traversing  the 
pathless  ocean,  by  the  formation  of  tables  founded  on  the  data 
there  recorded;  these  are  printed  yearly  in  the 'Nautical  Al- 
manac,' which  exhibits  results  in  a  systematic  form,  and  is  of 
inestimable  value  both  to  the  astronomer  and  navigator:  it  i9 
•upptie^l  to  the  public  at  almont  a  ni)minal  price.  The  volumes 
of  mngiictiral  and  ineli'tirulogical  iih»ervations,  as  well  as  the 
astronomical,  are  readily  and  gratuitously  bestowed  upon  Indi- 
viduals who  are  labouring  in  those  departments  of  science.  Of 
the  great  utility  of  those  laborious  (juartos  I  can  myself  speak 
experimentally,  having,  at  the  representation  of  the  Council  of 
the  Royal  AstrenomicAl  Society,  received  a  grant  of  the  entire 
aeries:  they  have  supplied  me  with  valuable  directions,  and 
have  salved  many  difficulties  which  would  have  obstructed  my 
progress. 

in  the  year  1&37,  it  was  determined  to  erect  a  magnetic 
observatory,  for  the  purpose  of  investigating  the  laws  of  mag- 
netiam,  on  the  full  undentsnding  uf  which  the  mariner's  com- 
pass depends  for  improvement,  and  tlie  chart  by  which  the 
Oftvigntor  ii  guided  for  its  accuracy;  conjointly  with  these 
investigations  an  elaborate  syetem  of  meteoroWgicul  observa- 
lion  was  c«immenccd,  in  the  expectation  of  discovering  some  of 
those  causes  which  produce  the  variations  in  the  conditions  of 
the  atmosphere— a  kind  of  knowledge  auxiliary  to  navigation, 
in  which  so  much  dejtends  upon  that  variable  element,  the  wind. 
Greenwich,  moreover,  was  understood  to  be  well  appointed  in  a 
traiited  corps  of  observers,  renowned  for  the  accuracy  and  care 
which  they  had  employed  in  the  most  exact  science;  and  the 
published  Reports,  which  originated  in  IsiO  and  have  extended 
to  I '^50,  have  proved  the  wisdom  of  the  choice  of  that  locality 
for  the  magnetical  and  meteorological  instruments. 

The  magnetic  observatory  is  a  small  detached  building,  itn 
nearest  angle  being  V30  feet  from  the  nearest  part  of  the  aslro- 
nomii'-al  observatory,  and  170  feet  from  the  nearest  out-build- 
ing; the  material  is  wood,  and  iron  lias  been  carefully  excluded 
from  its  construction;  the  form  is  that  of  a  cri>se,  with  four 
equal  armn  nearly  in  the  direction  of  the  cardinal  magnetic 
points;  its  extreme  length  and  breadth  are  each  4t)  feet,  and 
the  breadth  of  each  ami,  which  is  10  feet  hiirli,  is  12  fett.  The 
only  iron  to  be  found  throughout  the  whole  building  is  in  the 
fire-grate  in  the  anteroom,  the  mean-time  clock,  the  sidereal 
clock,  and  the  check-clock.  In  the  Greenwich  voluciies,  before 
alluded  to,  will  be  found  a  series  of  elaborate  observations, 
tending  to  tiie  determination  of  the  degree  of  influence  oa  the 
magneta  exerted  by  Ihia  Bmiill  poitlon  of  Iron;  and  the  results, 
as  declared  in  the  volume  for  1847,  show  ihiit  the  influence  is 
iasenKible,  or  so  minute  that  it  may  fairly  be  neglected  in 
practice. 

The  detlinaUon  nmg^tet  is  2  feet  long,  1^  inch  broad,  and 
^inch  in  ihickDesa;  it  is  supported  by  a  braced  wooden  tripod- 


stand,  resting  on  the  ground,  tinconnected  with  the  floor.  The 
centre  of  the  magnet  rests  within  a  stirrup  of  gun-metal,  whick 
has  been  fiuind  tu  diminish  the  extent  of  vibration,  and  bring  tha 
magnet  to  rest  with  te^  agitation;  fibres  of  untwisted  silk  sus- 
pend it,  and  allow  it  to  move  freely,  horixootallv,  a  sniuU  quantity 
on  either  side  of  the  magnetic  meridian.  Upon  the  magnet  slide 
two  brasw  frames;  one  of  these  carries  a  cross  of  delicate  cob- 
webs, the  other  a  lens.  Id  one  of  whose  foci  is  the  cross;  throuKh 
this  lens  the  cross  can  be  well  observed  by  the  telescope  of  » 
theodulitc,  and  the  vibrations  of  the  magnet  on  either  side  of 
the  magnetic  meridian  may  be  read  ofl*  on  the  divided  horiaon- 
tal  circle  of  that  instrument.  L'ntil  the  introduction  of  ph(»- 
togruphic  registration,  the  oiKtervntions  of  the  three  magnets 
were  taken  and  recorded  every  two  hours  of  the  day  and  night, 
and  the  check-clock  was  contrived  to  indicate  any  irregularity 
in  the  obwrver,  who  was  expected  to  depress  a  pin  at  bis 
appointed  time;  as  the  dock-case  wan  Itrcked,  the  number  of 
puiK  (IcpreKseil,  and  the  time  when,  indicated  whether  or  not  an 
observation  had  been  neglected.  At  the  present  time  the  mag- 
nets are  read  off  inst  rumen  tally  only  three  times  daily,  as  a 
check  to  the  photographic  registers,  and  aa  a  means  of  forming 
n  photographic  biue-tine  of  measurements,  as  wiU  be  more  fully 
explained  hereafter. 

The  mode  of  taking  the  observations  instrumentally  is  the 
following: — The  mean-time  clock,  with  the  application  of  a 
correction  dctermine<l  astronomically  for  the  aay,  shows  Got- 
tingeo  mean-time  for  the  day,  which  is  +  39  niin.  16  sec.  oo 
Greenwich  time.  It  was  determined  by  a  conference  of  philo- 
sophers uf  all  nations,  that  Himultane<iuH  magnetic  and  meteoro- 
logiail  observations  throughout  Europe  should  be  regulated 
by  ifiat  longitude. 

In  the  field  of  view  of  the  theodolite  is  a  fine  vertical  wire, 
moved  right  and  left  by  a  micrometer-screw.  On  looking  into 
the  telescope  the  cross  of  the  magnetometer  is  seen  to  pass, 
during  a  vibration,  alternately  right  and  left.  The  observatioa 
is  made  by  turning  the  micrumBter  till  its  wire  bisects  the  mag- 
net-crosa  at  46  sec.  and  at  15  sec.  before  the  pre-arranged  time; 
and  again,  at  U  sec.  and  4.5  sec.  after:  the  mean  of  these  obser- 
vations will  be  the  position  of  the  magnet  for  the  proposed  time. 
It  was  found,  expenroentallv,  that  the  magnet  vibrated  in  30  sec; 
and  hence  this  interval  is  allowed  between  the  observations.  If 
the  magnet  be  at  rest,  which  occurs  only  a  few  times  in  the 
course  of  a  year,  one  reading  of  the  theodolite  only  wiU  give 
its  position. 

The  adopted  result,  in  runs  of  the  micrometer- screw,  is  then 
converte<l  into  de^'rees,  minutes,  and  neconds.  their  value  having 
been  previously  determined.  The  difference  between  this  and 
the  reading  of  the  circle  of  the  theodolite  corresponding  to  the 
astronomical  meridian,  which  has  been  previously  determined 
most  accurately,  is  registered  aa  the  magnetic  declination.  The 
mean  declination  of  the  magnet,  or,  as  it  is  more  popularly 
termed,  the  variation  of  the  compass,  at  Gr&enwich  for  the  year 
1^47,  was  22^  51'  18'  west  of  the  antronomicai  north.  The 
reductions  for  l^W  are  now  complete:  for  that  year  I  find  that 
the  mean  declination  differs  but  little  from  22^  30'  west. 

77i#  horizontat-ftfree  magnel  is  the  same  sixe  as  the  declination 
magnet;  it,  with  its  suxpenHion -frame,  is  suppi>rted  by  two 
halves  of  a  skein  of  untwisted  silk :  this  is  the  bi-fglar  magneto- 
meter invented  by  Professor  Gauss,  in  1837,  for  the  purpoee  of 
determining  the  horizontal  intensity  separately.  The  two  line* 
of  suspension  pass  over  two  pulleys,  and  lu&iig  parallel  to  eacli 
other  when  the  needle  rests  in  the  magnetic  meridian.  Then, 
on  turning  the  whole  appiiratus  horizontally,  «o  as  to  make  the 
needle  deviate  from  the  magnetic  meridian,  its  tendency  to 
return  to  its  former  position  causes  the  threads  to  H»!>unie  direc- 
tions oblique  to  each  other;  and  there  is  some  position  of  the 
needle  in  which  its  directive  force  is  equal  tu  the  force  by 
which  the  threads  resist  being  made  to  cross  each  other's  direc- 
tions.  It  iti  easy  to  adjuxt  the  instrument  so  that  when  this 
equilibrium  takes  place  ilie  needle  shall  He  in  a  direction  at  right 
angles  to  the  plane  of  the  magnetic  meridian;  the  torsion  of 
the  threads  by  which  the  needle  is  made  to  assume  that  poci- 
tion  indicates  the  horizontal  component  of  the  magnetic  force, 
and  every  change  in  the  intensity  of  the  latter  affects  in  a 
direct  manner  the  position  of  the  needle.  The  force  of  torsion 
is  computed,  and,  Ming  known,  the  deviations  of  the  magnet 
on  either  side  of  its  mean  place  will  give  the  value  of  the  hori- 
zontal force.  The  details  of  the  determination  of  this  element 
may  be  found  in  the  'Greenwich  Observations.'  To  the  ceil 
which  carries  the  magnet  is  attached  a  mirror;   this  mirror 
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rellecta  the  image  of  a  icale  fixed  to  tlie  opposite  wall  towards 
a  teIeftco|ii>,  at  whitti  sits  the  ob^rver  notinK  the  number  of 
diviiionit  passed  over  durinf?  a  vibrntton,  the  ineHn  uf  which  is 
the  devintiun  of  Uie  pusitiun  of  the  mafrnet  from  iti  mean 
pUce  due  to  the  time  when  the  obaervutioD  U  taken. 

The  vfrticel-Jbrce  ntojfnet  is  of  the  same  dimenitions  as  the 
other  two;  it  ia  emased  at  the  centre  by  a  dhort  axle,  which  is 
sharpened  to  a  knife-eil^e,  and  restfi  or  vibrates  on  af(ate  bear- 
ing The  bar  ia  made  to  assume  a  horizontal  position  by 
means  of  a  moveable  weight.  It  ia  provided  with  a  mirror 
ntnated  over  its  centre  of  motion,  with  ittt  plane  oblifjue  to  the 
macnetio  axis  of  the  bar;  a  scale  is  affixed  to  the  opposite 
walL  and  the  mirror  reflects  ita  divisions  to  the  eye  of  the 
observer,  who,  looking:  thruiiKh  a  telescope,  reads  the  diviKion 
of  the  ftcale  which  appeals  in  coincidence  with  a  horizontal  wire 
in  the  field. 

By  an  accurate  determination  of  the  vertical  and  horizontal 
eomponenta  of  the  magnetic  force,  we  are  enabled  to  deduce  the 
inclination  of  the  mapietie  needle,  and  the  inteniity  of  the 
maj^netic  force  fur  any  ^iven  locality,  (ireenwich,  in  combina- 
tion with  foreign  obuervatorieti,  haa  done  its  part  in  supplying 
data  for  determining — I,  the  irregular  variations  of  the  earth's 
magnetic  force,  which  apparently  observe  no  law;  2,  the  peri- 
odical variationH,  whose  amount  is  a  function  of  the  hour~an|(le 
of  the  sun  or  of  his  longitude;  3,  the  sMutar  variationt,  which 
■re  either  slowly  progres^tive,  or  else  return  to  their  former 
values  in  periods  of  very  grent  and  unkntiwn  magnitude. 

A  dipping-needle  in  a  small  detached  building  is  read  every 
two  or  three  days.  It  is  9  inchetj  in  length,  and  the  circle 
which  measures  the  dip  is  11  inches  in  diameter.  The  mean 
dip  for  the  year  ISW  was  69"  54'  45';  for  1850  the  reductions 
have  just  been  completed;  fur  that  year  the  dip  differs  but  little 
from  fi?*'  W. 

Though  the  Instruments  just  described  do  not  form  a  part  of 
the  meteorological  establishment  of  the  Observatory.  Mtrictly 
■peaking,  yet,  at*  their  inovements  are  regiKtered  photographi- 
cally, and  in  combination  with  those  devoted  to  atmospheric 
changes,  and  as,  moreover,  for  the  last  ten  years,  the  whole 
arrangements  have  been  Kuperintended  by  the  same  penon  ( Mr. 
Olaisher),  I  considered  it  necessary  to  say  thus  much  respecting 
them.  I  now  ptoceed  to  those  which  record  more  particularly 
atmospheric  rariations. 

Oh  Photograjihic  Regutraticn  qf  Mfieort>logicat  Phenomena. 

On  thiti  Hubject  I  shall  endeavour  to  be  sufficiently  explicit  to 
convey  a  clear  notion  of  the  ingenious  contrivances  by  which 
automatic  registration  ia  attained;  but  it  ia  not  my  intention  to 
describe  them  so  minutely  as  would  be  requisite  were  1  about 
to  give  directions  for  their  construction.  TboM  who  may  wish 
to  eonstruci  a  similar  appnriitua  may  consult,  advantageously, 
the  ''Philosophical  Tranaactioini,'  Part  I.,  tHi7.  and  Part  1., 
IBAO;  and  the  Greenwich  'Magnetical  and  Meteorological  Ob- 
•urvations,'  1847. 

Oo  the  ^rst  introduction  of  photographic  registration  by  Mr. 
Brooke,  that  gentleman  adopted  the  liglit  of  a  cuniphine  lamp, 
as  producing  the  most  powerful  photographic  effect.  For  tbi« 
has  now  been  substituted  a  mixture  of  common  coal-gas  and 
naphtlta,  which  it*  found  to  be  quite  equal  in  brilliancy,  and  far 
more  munagcuble.  Tlie  gas,  on  admistiion  into  the  magnetic 
obnen'ator)-,  is  received  into  a  tin-box  divided  horimntally  into 
two  compartments  the  lower  of  which  contains  water,  and  half 
of  the  other  ia  filled  with  naphtha.  This  upper  half  is  par- 
titioned off  into  eighteen  cells  by  vertical  divisions,  each  at- 
tached alternately  to  different  sides  of  the  box. 

Fig.  1  is  a  section,  and  fig.  3  a  plan  of  this  box  or  receiver; 
C.  ii  the  portion  panially  tilled  with  water,  which  is  hested  by 
the  jet  of  gas y';  <j,  is  the  naphtha  compartment,  half-BlIed  with 
that  substance;  aa  the  water  heais  the  n;i|ilithii,  the  upper  part 
of  the  compartment  at  e,  becomes  filled  with  vapour,  and  the 
gaa,  etileritig  at  a,  traver«e()  tlie  compartment  in  the  direction 
of  the  arrows,  as  shown  in  lig.  2,  unites  with  tliis  vapour,  and 
the  two  guea  in  chemical  combination  issue  at  b,  and  the  com- 
bined gases  are  distributed  throughout  tKe  building. 

The  paper  on  which  the  photuKrHphic  trace  in  received 
is  a  strong  woven  paper,  of  equal  texture  throughout;  in 
manufaiTturing  it,  all  nireign  iiuhstance<«  which  might  cumliine 
injuriously  with  the  chemical  substances  used  in  its  tuturc 
preparations  have  been  carefully  excluded. 

A  sufficient  quantity  of  paper  for  the  consumption  of  three 
or  four  weeks  is  treated  in  tlie  following  raaaoer;—  '^To  a  fil- 


tered solution  of  4  grains  of  isinglass  in  1  fluid  ounce  of  boilinir 
distilled  water  are  added  12  grains  of  bromide  of  potassium,  and 
H  grains  of  iodide  uf  potassium.  The  solution,  either  whan  hot 
or  cold,  is  evenly  laid  upon  the  paper  with  a  carael's-hair  brash, 
in  such  quantity  as  to  tnoroughly  wet  its  surface,  but  not  to  rtin 
off;  Uio  paper  is  then  dried  quickly  before  the  fire.  The  paper 
thus  treated  is  preserved  by  keeping  it  in  a  dry  place  and  in  a 
drawer. 

**  When  a  cvllnder  is  to  be  charged  with  photographic  paper, 
the  room  is  darkened  and  illuminHted  only  by  h  catnlte,  whose 
flame  is  surrounded  by  a  cylinder  of  yellow  glaajL  The  paper  is 
laid  flat  in  an  earthenware  di>ih«  and  is  washei)  with  an  iu(ueuus 
solution  of  nitrate  of  silver,  made  by  dissolving  &0  grains  of 
cryBtallised  nitrate  of  silver  in  one  fluid  ounce  of  distilled 
water,  which  is  laid  on  in  quantity  not  sufficient  to  run.  The 
paper  is  then  in  a  state  fit  to  be  placed  u|h>ii  the  cylinder. 

*'WheD  the  paper  ia  to  be  taken  off  the  cylinder,  the  room  is 
illuminated  in  the  same  way,  the  cylinder  is  detached  from  ita 
mounting,  the  external  cylinder  ia  drawn  off,  and  the  paper 
is  unfolded  snd  laid  flat  in  a  dish,  in  this  state  it  exhibits  no 
trace  of  the  action  of  the  liifht.  It  is  then  washed  with  a  aolu* 
tion  of  gallic  acid,  to  which  a  few  drops  of  acetic  acid  are 
added,  till  it  ist  moderately  wet  all  over;  the  impresaitm  begins 
soon  to  appeur,  and  in  a  few  minutes  acquires  its  full  strength. 
The  pxper  is  then  repeatedly  washed  with  water  till  the  water 
runs  off  quite  clear.  Solution  of  hyposulphite  uf  wda  (formed 
by  dissidving  I  drachm  of  the  hyposulphite  in  5oz.  of  distilled 
water)  is  then  poured  uinm  it,  and  wnter  is  added  in  con< 
fiiderable  quantity;  after  tliiH  has  remained  about  live  minutes, 
the  paper  iH  «-:iiihed  repestcdly  with  water.  The  trace  is  then 
Hccurely  fixed,  and  light  may  be  admitted  into  the  room.  The 
fiheets  are  then  usuallv  preserved  for  gradual  drying  within  the 
fol<ls  of  linen  towels.' 

The  cylinders  alluded  to  in  the  above  extract  are  tho«e 
around  which  the  paper  is  wrapped  to  receive  the  pbotograpbiti 
trace.  I'hey  are,  in  fact,  French  glakti-HhadeN  (KUnn  as  are  used 
to  protect  works  uf  art),  llA  inches  in  length,  and  14^  inches 
in  circumference.  The  shade,  after  having  been  blackened  In 
the  inside,  is  cemented  into  a  cap  1  inch  deep,  having  a  brass 
pin  projecting  from  the  centre.  A  second  ahade,  a  little  larger 
than  the  former,  i»  placed  over  the  paper  when  it  has  been 
attached  in  a  moist  state  to  the  firM;  this  latter  cylinder  is 
kept  in  ita  place  by  a  feu*  turns  of  tane  round  the  enllar  par«, 
which  is  rooiMtened  with  water;  damp  list  is  also  placed  between 
the  hemispherical  parts  of  tlie  tthades.  This  proviHion  is  neces- 
sary to  prevent  the  paper  from  becoming  dry  during  the  time  it 
is  subject  to  the  pnotogenic  action,  for  dryness  would  very 
materially  destroy  its  sensibility.  U'hen  the' axis  of  the  cvlin- 
der  is  required  to  be  horizontal,  as  in  the  registration  of  iiori- 
»mtal  movements,  the  pin  which  is  in  the  line  of  the  axis  and 
the  cylimters  themselves  rest  on  friction-rollers;  a  ben  rire  on 
the  axis  is  caught  by  a  fork  attached  to  the  hour-hand  of  a 
time-piece,  which  is  about  the  size  of  a  ship's  chronometer,  and 
thus  the  cylinder  is  carried  round  once  in  twelve  hours,  or  any 
other  period  which  may  be  determined,  with  such  smoothness 
and  ease  as  nut  to  alter  tbe  rate  of  the  time-piece  in  the 
alighteat  degree.  One-twelfth  of  the  circumference  of  the 
cylinder  will  evidently  measure  one  hour,  and  about  ^V-inch 
will  be  the  measure  of  five  minutes  of  time. 

Fig  3.  a,  vertical  cylinders  charged  with  photographic  paper; 
ft,  wooden  cap;  <',  central  pin. 

Fig.  4.  dy  the  paper  unwound  and  divided  into  twelve  parts, 
marking  the  hours;  c,/,  the  trace  of  the  movement  of  the  mer- 
cury in  the  barometer  during  that  time;  g<  j/' ^',  pbotogrnphic 
bane-line. 

The  time-piece,  tn  moving  the  vertical  oylinder,  lies  flat 
underneaih  it.  In  the  caae  of  a  horizontal  cylinder  It  is  placed 
with  its  face  vertical,  and  facing  the  cap  ^see  fig.  A,  B). 

For  the  sake  of  ctmvenieiice  each  cylintier  is  made  to  perform 
double  duty.  The  barometer  and  vertical- force  magnetometer 
are  registered  on  the  same  cylinder,  and  their  trails  are  allowed 
to  cross  each  other  in  opposite  directions,  which,  niih  a  careful 
adjiiKtment,  can  easily  be  effected  without  interference.  The 
declination  and  huri:eoutal  force  magnetometers  are  registered 
in  the  same  way,  on  a  cylinder  whose  a.\is  is  horizontal;  and 
the  wet  and  dry  bulb  tliermonicters  share  a  cylinder  between 
iht^n. 

To  describe  now  the  manner  in  wbioh  the  photographic  trace 
is  left,  commencing  with  the  declination  magnet.  The  light  by 
which  the  trace  is  made  i»  placed  slightly  out  of  the  direction 
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(Mper,  on  wliich  are  marked  the  points  of  the  compoM,  and 
UD  thU  the  uencil  leaveti  a  trace,  tho  lenf^tb  of  which  in  uropor- 
tiooed  to  tne  force  of  the  wind.  The  fly  has  ei^ht  sails,  like 
tltoae  of  a  windmUl,  iuclinod  at  an  anxle  of  \6°  to  the  direction 
of  the  wind;  upon  the  axis  la  an  eodleits  »crcw\  which  works  n 
vertical  wheel,  of  l(X)  teeth  i  another  endlem  screw  on  its  axis 
works  a  horizontal  wheel,  of  liXi  teeth,  which  is  attached  to 
Ihe  gre*i  vertical  screw  by  which  motion  is  ^ven  to  the  pencil; 
the  descent  of  this  pencil  is  measured  by  a  vertic-al  Kuale, 
and  a  calculation  in  made,  from  arxurnte  meaflurements  of  the 
different  parts  of  the  apparntus,  of  the  amount  of  horizontal 
movement  of  the  air  which  is  doe  to  an  inch  of  the  screw's 
dowaward  movement.  The  following  are  the  measures  of  the 
principal  parts  of  this  anemometer: — 

Lengrth  of  each  <)ail  from  axis  to  end  8*30  in. 

Lenf^h  of  the  flat  part  of  each  aail l-9Sin. 

Inclination  of  each  sail  to  the  wind 45** 

Forty-fire   revidutions  of  the  vertical  screw 

correapond  to.... Sin. 

Number  of  teeth  in  the  vertical  wheel 100 

Number  of  teeth  in  the  horizontal  wheel 100 

Therefore,  10,000  revolutions  of  the  flv  cause  the  pencil  to 
descend  through  tho  distance  of  one  thread  of  the  vertical 
screw,  or  through  a  space  equal  to  J^f-inch  =  0-04t  in. 

Assuming  that  tho  effective  radius  of  the  sail  is  I'Tio^ 
The  circumference  deacrihed  is  1*7  in.  X  %  »  =  10*08  in. 
Therefore  the  motion  of  tlie  wiud  lu  one  rero- 

lutiun  is 10*6^  in. 

In  10,000  revolutions  106,800  ic, 

corresponding  to  -O+i  in.  of  the  vertical  screw,  or  to  one  revo- 
lution of  the  screw.  From  this  it  follows,  that  the  motion  of 
the  wind  corresponding  to  the  descent  of  the  pencil  through 
1  inch  in  800,2M  feet,  or  379  miles. 

The  reiiults  of  Osier's  anemometer  give  tho  force  and  direc- 
tion of  the  wind,  and  of  WhewoU's  give  the  amount  of  horiaon- 
tal  movement  in  the  air,  for  twenty-four  hours;  these  are 
amongst  the  weekly  published  results  of  the  Greenwich  ob- 
servations. 

Another  self-registering  rain-gauge,  besides  that  already  de- 
scribed, is  employed  at  the  Observntory;  it  is  on  C'rosley's 
construction.  The  collected  water  falls  iiito  a  vibrating  bucket; 
as  8oon  as  one  side  is  full,  the  bucket  oversets  and  presentH 
another  compartment,  which,  having  received  its  portion,  tUg- 
charges  it  in  an  opposite  direction.  The  bucket  is  thus,  during 
the  full  of  rain.  ke|jt  in  a  state  of  vibration.  An  anchor  with 
pallets  is  attached  to  the  axis  on  which  it  turns,  which  acts 
upon  a  toothed-wheel  by  a  proceus  exactly  the  reveme  of  that 
of  a  clock -escapement.  'This  whed  communicates  motion  to  a 
train  of  wheels,  each  of  which  carries  a  hand  upon  a  dial-plate, 
and  thus  inches,  tenthit,  and  hundredths  ure  registered. 

Kkw  OBsnaVATOBT. 

The  Obserraton--  at  Kew  U  a  building  the  property  of  tho 
government,  which  has  been  lent  to  the  "British  A«3ociation  for 
the  Advancement  of  Science,"  fur  some  years,  for  the  purpose 
Dot  so  much  of  carrying  un  nn  uninterrupted  series  of  observa- 
tions on  atmospheric  phenomena,  as  for  enabling  the  members 
to  form  a  stmiid  judgment  on  various  inslrnments  submitted  to 
trial  and  comparison  in  that  place.  It  has  been  for  many  years 
under  the  superintendence  of  .Mr.  Ronalds,  whose  skill  and 
ingenuity  have  diplayed  themselves  in  various  contrivances 
connected  with  observation.  The  new  dew-point  instrument, 
b^  Kegnault,  is  now  undergoing  a  severe  trial,  and  other  inven- 
tions ate  fre«iuently  submitted  to  the  test  of  his  accurate  dis- 
crimination. It  ie  not  conitistent  with  my  design  to  notice  all 
that  this  gentleman  has  done  for  science,  but  i  cannot  forbear 
alluding  to  a  very  neat  contrivance  by  which  the  variations  of 
the  magnet  are  daguerreotyped  on  a  plate  of  prepared  metal, 
which  is  moved  bv  clock-wtirk,  and  thub  forms  an  accurate 
register  of  its  oscillationii.  The  whole  apparatus  id  very  com- 
pact, and  the  observatory  at  Toronto  has  just  been  supplied 
with  one  by  the  Britinh  government.  The  account  mny  be 
found  in  fuU  iu  the  Philosophical  Traoiutctions,'  Fart  I.,  IHt7. 

Mr.  Bonaldtt  has  invented  a  self-registering  barometer,  in 
which  the  expansion  of  the  mercury  by  heat  is  counteracted  by 
bars  of  ainc,  a  metal  which  expands  about  one-tuxtli  part  of  the 
expansion  of  mercury  at  the  same  temperature;  as  these  expand 
they  put  in  motion  a  system  of  conjpound  levers,  to  which  toe 
barometer-tube  is  attftchod,  and  thus  the  surface  uf  the  mercury 


is  always  kept  at  the  same  distance  from  the  xero  of  the  »eu\B 
as  it  would  bo  were  it  not  to  be  subject  to  expanaioa  with  aa 
incrense  of  temperature. 

Tho  branch  of  atmospheric  investifpition  in  which  the  merittf 
of  Mr.  Ronalds  are  most  extensively  recognised,  is  electricity. 
In  the  year  lSi3  the  Observatory  was  completely  fitted  with 
every  requisite  for  judging  of  the  electric  state  uf  the  atmo- 
sphere, and  the  contrivances  were  found  to  answer  their  purpoaa 
so  well,  that  those  adopted  at  Greenwich  and  Toronto  wero 
copied  from  them,  and  c^entf^d  under  Mr.  Ronalds'  soperin- 
inndence.  A  description,  therefore,  of  thow  in  use  at  Kew 
wilt  be  all  that  can  l)o  required  to  give  a  general  view  of  what 
is  doing  in  the  best  observatorieM  in  England,  in  the  r^istry  of 
the  electric  state  of  the  ntmosphere. 

Mr.  Ronalds  has  lately  completed  a  contrivance  by  which  the 
atate  of  the  electrometer  is  r^stered  by  the  daguefTeotrpe. 
The  prepared  plate  of  metal  is  suspended  vertiuUy,  and  i» 
drawn  up  by  clock-work,  and  the  gold-leaf  electrometer  is 
interposed  between  it  and  the  light.  On  the  opening  of  the 
leaves  a  mark  is  left  on  the  surface  of  the  metal  plate,  exactly 
at  that  spot  which  correnpondn  to  the  time  when  the  occurrence 
took  place  and  the  duration  of  the  electric  action.  This  instru- 
ment is  described  in  the  paper  just  referred  to;  but  of  its 
action  from  personal  investigation  I  am  not  prepared  to  speak. 
The  electric  Apparatus  now  about  to  be  described  1  have  just 
inspected,  and  was  much  grattlied  by  the  state  uf  efficiency  it 
is  in,  as  well  as  by  the  cumpactuesis  and  simplicity  which  mark 
all  the  arrangements.  The  tloRie  in  whi4^h  it  is  lucated  ri^ces  high 
above  the  rest  of  the  Ubsen'atory,  and  there  are  no  buildings  or 
trees  to  interfere  with  the  full  development  of  the  electricity 
existing  in  the  air.  We  may  therefore  conclude  that  the  records 
deserve  our  full  credence,  both  from  the  nature  of  the  instru- 
ments and  the  character  of  the  observer,  and  tho  favour^le 
situation  in  which  the  observations  are  taken.  The  Reports  uf 
the  Uriti»h  Association  bear  wttncis  to  their  nature  imd  value. 

Mr.  Ronalds'  attention  has  for  some  time  past  been  directed 
to  experiments  on  "frequency"  of  atmospheric  electricity — that 
is,  the  rate  at  which  a  new  charge  rises  to  its  maximum  after 
the  former  charge  of  an  atmospheric  insulated  conductor  baa 
been  destroyed.  The  observations  are  taken  at  sucb  periods  of 
the  day  as  sunrise,  noon,  and  suoHet. 

For  tho  record  of  the  rapidly  succeeding  and  varied  electric 
plieuornena  during  the  pait>iage  of  a  stonn,  he  has  Introduced 
M'hat  he  terms  a  *'&torm-clook,"  without  which  it  would  be 
impossible  for  one  observer  to  register  the  observations.  Ic 
consists  of  a  time-piece,  which  carries  an  index  down  a  long 
uheet  of  paper  litid  on  the  deak;  this  it  accomplishes  in  half-an- 
hour,  and  the  observer  has  simply  to  record  tho  events  as 
rapidly  as  they  occur  opposite  to  the  point  of  the  index,  which 
can  evidently  be  done  much  more  rapidly  than  by  reading  the 
chronometer  and  setting  down  the  time  at  successive  instants. 
In  the  hurry  of  the  moment  mistakes  are  often  made,  and 
several  phenomena  are  entirely  lost;  whereas  one  observer,  by 
means  of  this  contrivance,  accomplishes  as  much  work  as  two 
could  eifect  in  the  usual  method. 

Fig.  9  represents  the  duiue  of  the  ObKervatory  at  Kew,  with 
the  electrical  apparatus  in  Jtitu;  tlirough  the  contie  of  the 
dome  H  circular  uperture  has  been  cut,  in  which  is  fitted  a  mo- 
hiigany  varnished  cylinder  a,  a.  G,  <i,  O,  G,  is  a  strung  cylin- 
drical pedestal,  which  serves  as  a  closet  for  articles  connected 
with  the  observations.  It  is  surrounded  by  a  stage  G',  G",  and 
H',  ir,  are  steps  by  which  the  observer  asrends.  C,  C,  C,  C,  the 
Hnfety-conductor,  for  conveying  the  electricity  away  from  the 
building.  The  ivrincipal  cnnductor  D,  I),  isa  conical  tube  of 
thin  copper  \ 6  last  high;  E,  is  a  brass  tuhe  into  which  it  is 
tirmly  secured;  F,  is  a  hollow  glass  pillar,  the  lower  end  of 
which  is  trumpet-Khnped  and  ground  flat.  A  collar  of  thick 
leather  is  interpuited  between  t,  and  the  table,  and  such  is  the 
tirmnesa  of  the  whole  that  the  couductur  has  resisted  gales  which 
have  uprooted  trees  in  the  neighbourhood.  H,  is  a  spherical 
ring  carrying  fuur  arms  at  right  angles  to  each  other,  three  of 
which  are  sltown  in  tlie  eagruving;  1,  l.aretwoiif  these.  A, 
is  a  lamp  for  worming  the  glas:i  tube  F,  in  order  to  produce 
perfect  iiiKuliitiun;  K,  ie  a  chimney  of  copper,  closed  above, 
passing  through  the  table,  and  enterinff  but  not  touching  F. 
ay  this  arrangement  the  lower  part  of  r,  is  generally  warmed 
too  much  and  the  upper  too  little;  but  the  pillar  F,  being  coni- 
cal, some  zone  always  exists  between  the  two  ends  whicit  is  in 
the  best  possible  state  for  electrical  insulation.  L,  is  a  set  of 
fiiiely-jminted  platinum  wires  soldered  to  1).     M,  is  a  Volte's  , 
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am«ll  Untern.    N,  It  ui  Inverted  oopper-dlftli  or  parapluie,  fitted 
bf  ■  collar  mad  ft*ya  on  E,  and  oi  coiirne  intiiiatea  hy  F;  iUt 
[  laut  dtRtance  from  the  mahof^ny  cylinder  is  :i  inches.     It  will 
be  s«pu  tliat,  by  thi«  arrangement,  the  active  parts  of  all  the 
electrometers  and  the  conductor  itself  are  insulnted  by  the  gloats 
pillar,      f*,   Volta's  electrometer  No.    I;     I*,   Voltas  electro- 
meter No.  S;   Q,  Henley'i  electn>nieter;    S,  a  gaWanometer  by 
M.  (rougon.     No.  1  it  the  moat  sensitive,  and  comea  into  action 
[^rat;  No.  3  then  exhibits  symptoms  of  electric  actiim;  when 
this  liB«  arrived  at  the  maximum  of  itit  scale,  Henley's  is  found 
to  be  affected,  and  the  record  of  these  three  will  give  the  force 
«f  electricity  of  the  air  under  all  circuniiitanceg.     H^  b  a  diiH 
charger;  or,  as  it  is  termed  in  the  Greenwich  nbfiervationa,  a 
1  Konald/  apBrk-mea«uter.     The  length  of  the  upark  is  measured 
[-by   meant  of  a  long  index,  which  exhibits  the  distance  of  the 
I  two  balitt  J*,  and  y,  from  each  other  on  a  multiplving  Rcale,  j/ 
^eing  attached  to  a  rod  y,  s,  which  is  raised  and  lowered  by 
menns  of  a  glaas  lever.     Each  division   nf  the  luuile  re|ire&ent.*i 
«ne-twi^ntieth  of  an  inch  In  the  length  of  a  spark ;  the  divisions, 
'  of  course,  are  not  equal,  and  they  serve  to  estimate  fortieths  of 
•n  inch,  or  even  lesv. 

The  reaulta  of  Mr.  Uonalda'  observationA  have  been,  from 
J  tine  to  time,  published  in  the  Rcporta  of  the  British  Associa- 
l-tioa  for  the  Advancement  of  Science.  An  epitome  of  the 
I «l«Ctro- meteorological  and  magnetic  obitervations  and  experi- 
I  xaentii  down  to  the  end  of  ISiS,  has  been  printed  by  that  gentle- 
I  -ftian  for  private  diatribution. 

Such,  then,  are  the  infttrumental  means  and  the  organisation 
f  vith  which,  in  England,  we  are  provided  for  the  purpose  of 
f>ecording  atmogphcric  phenomena;  nor  are  these  all,  for  at 
I  Oxford,  Cambridge,  and  nome  other  placea  few  in  number,  very 
['valuable  and  efficient  observers  have  recorded  and  published 
I  regtatratioos  more  extensive  than  can  be  expected  from  private 
E'obaerverB,  bat  far  inferior  to  the  elaborate  system  pursued  at 
T  Greenwich.  Private  individual  in  various  localities  record 
,  phenomena  without  publishing  their  results,  or  joining  any 
I  ■•tciety  which  has  the  cultivstton  of  meteonilogical  Hcieuce  in 
rwie«.  I  apprehend  their  number  ia  not  great,  or  they  would 
I -be  more  generally  known. 

]-     From  the  view  of  what  is  accompliwhed  by  extra-obfiervatorial 

tffortA,  we  are  compelled  to  arrive  at  the  conclunion  that  much 

remains  to  be  done  before  we  shall  become  acquainted  with 

[  «tmultaneoua  movements  in  the  air,  or  variatiooK  in  itH  thermo- 

rftrgrometric  state,  even  within  so  narrow  a  district  as  our  own 

'leouDtry.    We  trust  that  the  British  Meteorological  Society  will 

be  the  means  of  establiiihing  a  constant  communication  with 

the  scientific  itocietiea  of  other  nations,  and  we  are  anxious  to 

i-cnlist  on  our  side  the  officers  of  the  royal   navy  and  of  the 

1  mercantile  marine.     The  ships  of  Great   Britain  traverse  the 

'ocean  in  every  direction,  and  at  all  periods  of  the  year.     They 

are  conmianded  by  men  accustomed  to  watch  natural  pheno- 

'  snena,  and  the  regularity  of  life  at  sea  is  favourable  tu  the 

i  tyirtematic  registration  of  tlie  horumeter  and  thermometer;  but, 

I  tu  render  the  records  valuable,  the  instruments  must  be  of  a 

L  Superior  character  to  those  usually  found  on  ship-board,  calcu- 

I'lated  not  only,  as  they  are,  to  show  differential,  but  absolute 

'  ralue^t. 

Then,  again,  our  observers,  whose  reports  are  published  every 
Ithree  months  at  present,  from  want  more  of  time  than  inclina- 
tion, confine  their  observations  within  too  narrow  a  range.  In 
-addition  to  the  pressure,  temperature,  and  hygrometric  Ktate  of 
i-tbe  air,  it  would  be  highly  advantageous  couIiTwe,  for  all  locali- 
ties, ascertain  in  addition  the  rapidity  of  evaporation,  the  range 
*  and  intensity  of  solar  radiation,  and  the  state  of  electric  tension; 
|»U  which,  in  their  varied  combinations,  go  to  make  up  that 

general  result  which  we  call  cUmate^  and  which,  unitedly,  pro- 
uce  effects  upon  the  natural  world  and  the  human  frame, 
Ivarying  according  to  the  preponderance  of  one  or  the  other 
Jelemeot.  A  knowledge  of  all  these  would  lead  us,  mo^t  pro- 
f  bably,  to  cuncluKitms  approaching  the  truth  a.n  to  the  adaptation 
Pvf  one  pHrticular  series  of  crope  to  certain  parts  of  the  king- 
l.dom,  and  of  the  fitness  of  certain  placet  for  those  who  are 
1  suffering  from  peculiar  diseuea.  We  do  not,  moreover,  at  pre- 
^ftent.  dt«tiiiguish  the  rainy  hours  in  a  day,  but  simply  record 
^  the  daily  lull;  and  this  leaves  u^  deficient  in  one  important 
t  element.  L'pon  the  whole,  we  may  conclude  that  meteorological 
^•denee  is  in  a  state  of  infancy;  that  it  i»i,  and  mutit  lung  con- 
rtinue  to  be  only  a  science  of  ubuervation;  that  recorded  phe- 
\  aomena  are  at  present  too  fev,  and  those  taken  over  only  a 


•maU  portion  of  the  earth's  surface;  nay,  the  two-thirds  of 
that  sorfaee  occupied  by  the  ocean,  though  exerciKing  a  most 
important  intluenco  on  atmospheric  changes,  may,  as  regards 
observation,  be  considered  a  blank:  too  few  are  they  and  inng- 
nificant  to  enable  us  to  draw  conclusions  or  deductions  which 
shall  hold  good  over  a  large  extent. 

Meteorology  is  precisely  in  that  pomtion  in  which  geolo^ 
was  found  eighty  years  ago,  or  microscopic  science  at  a  still 
later  period;  and  yet,  since  that  time,  how  many  facts  then 
obscure  have  been  elucidated  in  the  structure  of  the  earth! — for 
bow  many  sound  principles  has  geology  gained  universal  recep- 
tion! now  many  secrets  of  nature  has  the  microscope  dia- 
closed! — bow  many  wonderful  traosformationa,  then  undreamt 
of,  has  it  unveiled! 

Happy  shall  I  be,  if  this  record  of  the  present  state  of 
meteiirnlogiral  observation  in  England  shall  lead  to  a  co- 
operation with  seicntitic  institntions  on  the  continent  of  Eu> 
rope.  Till  a  combination  of  this  kind  has  become  unive/sal, 
melcorolngy  will  have  but  little  chance  of  taking  its  place  with 
the  other  sciences,  notwithstanding  that  it  has  claims  on  the 
attention  of  all  mankind,  and  that  its  laws,  once  developed,  will 
Bstmredly  benefit  the  entire  human  ra«e. 


Winter  Hou»e,  Southampton, 
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ON   CLOCKS   AND   CHRONOMETERS. 

By  Professor  E.  Cowpbk. 

[Paper  rtad  at  the  Society  of  Arts^  Lmdm.] 

Mr.  CowntB  stated,  at  the  commencement  of  his  lecture,  that 
his  object  was  rather  to  iUugtratt  what  was  known  than  to  bring 
forwani  any  decided  novelty;  to  make  the  subject  clear  to  those 
who  were  nut  familiar  with  it;  and  also  to  imiiress  more  deeply 
on  the  minds  of  those  who  were  no  the  principle  which  perhaps 
they  admitted,  but  to  which  they  did  not  allow  due  importance. 
He  then  observed  that  time  was  an  abstract  idea;  it  could  be 
neither  iu>en,  nor  heard,  nor  touched,  and  the  only  way  of 
ohtaioing  a  meafttn:  of  such  an  intangible  thing  was  by  noticing 
what  might  be  thue  during  any  interval:  it  Itt  while  the  earth 
is  turning  once  round  that  we  call  the  interval  a  day.  And  he 
then  showed  a  little  Instrument  (fig.  IJ,  consisting  of  a  spiral 
pulley  S,  and  a  circular  pulley  C,  on  the  same  axis;  to  a  cord 
over  the  spiral  pulley  was  hung  a  funnel  F,  containing  sand, 
and  to  a  curd  over  the  circular  pulley  was  hung  a  weight  W. 
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Pig.  I.  nf.2. 

The  pulleys  were  supported  on  a  stand,  and  the  stand  marked 
with  inches,  to  which  an  indeji  on  the  weight  pointed;  also  an 
index  on  the  stand  pointed  to  degrees  marked  on  the  circular 
pulley.  The  operation  was  as  follows:— The  funnel  being  filled 
with  sand,  raised  the  weight  to  the  top  of  the  stand,  and  whXie 
the  sand  ran  out  was  a  certain  interval  of  time.  .\h  the  sand 
ran  out,  the  weight  deficended  and  marked  incUtM  of  time;  the 
circle  turned  and  marked  degrees  of  time;  the  s.ind  being  mea- 
sured, gave  fints  of  time;  and  the  sand  being  weighed,  gave 
ouncMof  time;  so  that  the  abstract  idea  of  time  was  converted 
into  lineal  measure,  angular  measure,  capacity,  and  weight. 
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Tlie  mottrm  of  the  pendulum  and  its  appIicatHm  to  olocki 
VM  explained  thus: — A«  the  pendulum  performii  its  vibnitioM 
In  equal  time,  it  is  employed  to  reflate  the  descent  of  a  weight 
or  the  uncoiling  of  a  spring,  the  weight  or  spring  keeping  the 
pendulum  in  motion.  Thii?  is  effected  bv  connecting  two  htwks 
with  the  top  of  the  pendulum  (fig.  9).  'l*he  hooks  extend  over 
H  tnothecUwhcel,  80  that,  as  the  pendulum  vibrates,  the  right- 
hand  htmk  fall*  into  the  right-hand  side  of  the  wheel,  and  the 
left-hnnd  hook  falls  into  the  Icll-hand  wide  of  the  wheel.  The 
weight  hsH  A  constant  tendency  to  pull  the  wheel  round,  but  it 
citnnnt  turn  while  the  hook  is  between  the  teeth.  Now,  aa  the 
pendulum  vibrate*,  the  hook  (suppose  the  right  hook)  which 
detains  the  wheel  is  lifted  up,  an<I  the  tooth  avajms  past  the 
hook,  and  the  wheel  moves  on — but  only  a  little  way,  for  now 
the  left  houk  coine«  between  the  teeth,  and  the  wheel  is  again 
Mtopped.  and  cannot  move  another  Htep  until  the  left  hmik,  in 
ita  turn,  is  lifted  up  by  the  swinging  of  the  pendulum,  when 
aniAher  tooth  escapes.  The  wheel  mnveit  one  tooth  at  eacli  two 
vibration*  of  the  pendulum;  therefore,  if  t)ie  pendulum  mea- 
mirefl  seconds,  and  there  are  thirty  teeth  in  the  wheel,  it  moves 
one«  round  in  one  minute.  The  hooka  abiive  described  are 
tecbnieally  called  the  ufapnyimt,  and  the  wheel  the  Bwape-wheeti 
the  ends  of  the  escapement  are  (^lled  the  putiett^  and  are  shaped 
as  inclined  planes,  againxt  which  the  teeth  of  the  wheel  press 
and  give  impulse  to  the  pondtilum,  so  that  in  all  escapements 
there  are  three  motions — viz.,  locking  the  wheel,  by  the  pallet 
coming  Hgsinat  a  tooth;  unJoekiitg  the  wheel,  by  the  vibration  of 
the  pendulum  lifting  the  pallet  nwny  from  the  tooth:  impure  to 
the  pendulum,  by  tne  tooth  pressing  against  the  pallet  as  the 
tooth  is  escaping.  By  merely  hearing  these  three  operations  in 
mind,  it  will  be  eaay  to  unilerstand  any  escapement.  The  ver- 
tical, horizontal,  lever,  duplex,  and  chronometer  em'apemeitta 
were  then  described,  and  illastrate*l  by  large  nmdelrt  two  or 
three  feet  diameter.  It  was  shown  that  the  old  English  verti- 
cal escapement  required  «o  much  room  that  the  wntch  was 
necessarily  thick  and  clumsy;  while  the  other  escapements 
allowed  the  watch  to  be  made  verv  thin. 

Mr.  Cowper  then  illustrated,  "by  diagrams  and  model.%  the 
principles  of  the  tcctb  of  wheels  laid  down  by  Camua,  I'rofeasor 
WilliiL,  and  others,  and  particularly  urged  on  manufacturers 
(many  of  whom  were  present)  Uie  importance  of  accuracy  and 
correctness  of  form^  and  ako  the  Importance  of  making  tiie 
p-eater  part  of  the  action  of  the  teeth  take  place  after  pasHJng 
the  "Mne  of  centres"  (i.e.,  a  line  from  centre  to  centre  of  the 
wheels).  It  was  shown  that  when  a  toothed-whwl  driven  apin- 
wheel,  the  action  is  entirely  behind  the  line  of  centres.  Thus, 
in  a  common  Dutch  clock  the  pinions  are  made  with  wires,  and 
the  tnothed-wheel  drives  these  pinions  with  so  little  friction 
that  they  scarcely  ever  wear  out.  He  then  begged  the  manu- 
facturer to  consider  the  fact  that  the  Dutch  or  (Jermans  sup- 
plied the  kitchni  wmulen  clock;  the  Switts  supplied  the  ladies' 
pretty  flat  watch  ;  the  French  supplied  the  liran-in/i-room  ormolu 
clock;  and  the  Americans  are  beginning  to  supply  the  eonnt'tng- 
hou*9$;  and  be  urged  them  to  eitaeavour  to  meet  their  demands. 

DisciisMon. — Some  observations  were  made  by  Mr.  G.  K.  Hall 
and  Mr.  Varlky  on  the  deterioration,  in  the  course  of  time,  in 
the  strength  of  springs.  It  Is  well-known  to  cluckmakera  that 
the  "blueing"  is  essential  to  the  stiffness  of  a  spring;  and  as, 
by  oxidation  nr  any  other  cause,  the  blue  wears  off,  the  elai^tloity 
of  the  spring  becomes  gradually  less.  Mr.  Dent  has  made  aonie 
experiments  ([uite  wirrobonttive  of  this, 

Mr.  Uennett  said  that  .Vmcrican  clocks  and  Geneva  watches 
had  been  mentioned  in  the  course  of  the  paper.  It  would  be 
a  great  benefit  in  every  way  if  wo  could  rival  these  very  cheap, 
and,  on  Die  whole,  verv  good  time-keepers.  He  had  made 
many  efforts  to  do  so.  'to  this  end  he  bad  relinquiiihed  the  use 
of  the  fusee,  had  reduced  the  number  of  wheels  to  three  or 
four,  and  hiid  Htruck  or  punched  the  dial-plntes  in  the  manner 
of  the  American  dials,  still  be  had  been  unable  to  produce  hitt 
docks  at  as  low  a  price  as  theirs.  The  Americans  sell  a  clock 
and  case  for  less  nionFT  than  an  Knglish  cabinet-maker  can 
make  the  case  alone.  T'his  and  the  expense  of  the  mainspring 
were  the  difficulties  which  caused  his  failure.  The  Swim 
watches  are  not  the  best,  but  still  they  are  very  good  time- 
keepers, and  they  are  made  for  ulMtiit  two-thirds  the  cost  of 
niirx.  The  cnuse  of  this  is  employment  of  labour,  subdivided 
and  encouraged  to  the  last  degree.  They  never  employ,  as  we 
do,  about  a  hundred  men  on  the  different  parts  of  a  watoii;  hut 
many  of  the  partH  are  made  by  the  women  and  children  of  the 
families.    Tbey  also  show  tfaemsclvc«  superior  to  us  in  adopting 


improvements,  from  whatever  qaarter  they  onroe,  instead 
roHisting  them  aa  the  Knglish  workmen  do.  He  did  not  hesUl 
tatc  to  sAv  that  he  was  never  above  appropriating  an  idea  or  aaj 
improvement,  provided  it  were  likely  to  be  of  service  lo  hill 
work.  I 

Mr.  H.  Golt:  said  that  this  discussion  was  one  of  great  intereeC  I 
from  other  points  of  view  than  the  mechaoical.  It  was  ctrildnf  | 
to  have  heard  the  last  spe«ker  say  that  he  did  not  mind  appro*  I 
printing  the  idea  of  another  inventor;  and  Mr.  Hall,  that  ft-] 
valuable  invention  was  kept  secret  lest  it  should  be  stoleiL 
Now,  tucb  expressions  as  these  indicated  the  existence  of  rt 
great  confusion  aa  to  what  were  the  rights  of  an  inventor,  .hi 
well  as  defects  in  the  laws  protecting  those  rights.  The  lav] 
should  be  such  that  an  Inventor  could  easily  and  cheaply  aecurs  J 
his  right,  and  then  be  able  to  bring  his  invention  into  thai 
market  without  risk  of  its  being  pirated  from  him. 

Mr.  W.  F.  CwiKB  said  that  one  reason  for  the  greater  ex-1 
petise   of  our  watches  bad  been  overlooked,  and  that   wag  tha 
natuml   preference  felt  by  Englishmen  fur   thoroughly   well- J 
made  articles.     But  It  was  wrong  to  s)>eak  as  if  there  had  becmj 
no  reduction  in  the  coH  of  clocks  and  watches;  there  had  beea] 
a  proportionate  reiliiction  during  late  years  to  that  of  moflkl 
other  articles  of  manufacture.     He  could  corroborate  from  hit  f 
own  knowledge  what  had  been  saiil  of  the  aubdividion  of  laboor  I 
in  Switzerland.     Ho  had   seen   the  same  men  working  on  tha] 
farms  in  the  morning,  and  in  the  evening  with  their  wives  ani 
children  employed  in  their  cottagea  on  watch-work  around  one 
central  lamp.  | 

Mr.  LosKDT  thought  that  too  much  stre«  bad  been  lal4  bvl 
Professor  Cowper  on  the  exact  epicycloidaj  shape  of  the  teeui| 
in  watch-work.  In  such  minute  work  it  vaa  all  but  impoesibla| 
to  nhtain  a  shape  t)ieoreticalty  correct;  and,  indeed,  «aa  thai 
advantage  so  great?  Watches  in  which  the  epicycluidal  shapa 
had  not  been  attempted,  kept  time  well  and  had  lasted  long. 

Mr.  C.  Frodsham  differed  entirely  from  Mr.  Loseby.     lli«  [ 
experience  had  shown  him  that  attention  to  the  exact  shape  of] 
the  teeth  was  of  the  greatest  importance.     For  example,  tha  | 
deposit  which  is  so  often  found  about  the  centre-wheel  of 
chronometer  is  nothing  but  minute  particles  of  metal  worn  w 
from  the  teeth,  owing  to  their  not  being  of  the  correct  shape.  { 
Moreover,  he  had  found  that  a  mainspring  applied  to  a  chrotic^  j 
meter  in  which  the  teeth  were  accurately  cut,  gave  a  mudk] 
greater  effect  than  it  had  in  one  in  which  they  were  carelewly 
cut;  and  after  twelve  moiilhs'  working  the  wear  and  depoaifcl 
bad  been  much  less.     He  had  frequently  found  the  teeth  ooth 
uf  watches  and  clocks  worn  into  an  approximation  to  the  true 
curve;  and  further,  he  knew  of  a  cIock  in  which  the  teeth  ha4 
been  properly  cut  which  had  been  at  work  for  fifty  years  with- 
out any  perceptible  wear.     Lowden  had  fallen  into  the  erroT^ 
into  which  .Mr.  Loseby  seemed  inclined  to  follow  him,  of  think- 
ing that  an  isochronal  adjustment  of  the  balance-spring  would 
be  a  cure  for  all  the  evils  of  bad  workmanship  in  a  watch.    The 
isochronal  adjustment  was  a  highlv    ingenious  tiling  and  an 
admirable  safeguard,  but  it  would  be  far  bettor  not  to  require 
it.     He  was  so  sure  on  this  point  that  he  hnd  no  doubt  tbe  main 
reason  why,  in  two  chronometers  of  equal  reputation,  one  »ur- 
pawed  tbe  other,  was  that  in  that  one  the  curves  of  tbe  teetb 
had  been  truly  cut. 

.Mr.  i*.  F.  Hall  said  that  whatever  the  escapement  or  the 
form  of  teeth,  a  correct  judgment  might  be  fonnud  of  different 
clocks  by  ascertaining  the  relation  which  the  weight  of  the 
pendulum  bears  to  the  weight  or  power  required  to  keep  tbe 
clock  going.  Thus,  assuming  that  where  these  are  equal  the 
clock  is  of  medium  quality,  we  may  make  the  rule  that,  as  the 
weight  or  power  is  a  higher  fraction  of  tbe  weight  of  the  pen- 
dulum, S4>  IS  the  clock  a  more  perfect  measurer  of  time.  In  the 
most  carefully-tinished  clocks  of  the  present  day,  tbe  relation 
is  1^,  Hi  representing  tbe  weight  of  tne  pendulum,  4  that  of 
tbe  power,  A  comparison  of  this  with  the  proportion  in  the 
common  clocks,  or  even  in  the  l>est  commercial  French  clocks, 
shows  at  once  the  great  difference  between  them.  The  better 
sort  of  German  or  Dutch  clocks  to  go  eight  days  are  generally 
provided  with  a  weight  of  It  lb,;  while  the  pendulum  rarely 
exceeds  4  OS.,  in  which  case  tbe  fraction  will  be  ^7-^.  Nor  are 
French  clocks  of  commerce  often  of  a  higher  quality.  Ueducing 
these  fractioriH,  we  have  f<jr  the  best  atitronciniiciil  clucks  of  the 
present  day,  1 ;  and  for  tbe  common  household  clocks,  '(MiWS 
nearly.  If  power  could  be  transmitted  through  the  train  with- 
out variation,  this  difference  between  the  weight  of  tbe  pendo- 
lum  and  the  weight  of  tbe  power  would  be  of  little  oocue- 
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queDce;   but  mathematical  aecnracj  in  tranmnittiiu  nniform 

rower  through  whMls  and  pinioiu  cannot  Ue  obislned,   and 
Jierefore  It  beoomci  of  the  hi^est  consequence.    The  available 
force  to  k««p  up  the  vibration  of  the  pendulum  in  the  best 
astronomical  docks  ia,  after  deducting  rrictioti,  aWut  1  gr.  to 
,  tBcfa  TibrBtion.     Taking,  as  before,  the  weight  of  the  pendulum 
16  ib.  we  have  16  X  ^000  =  IU,OO0gr.  kept  vibrating  by 
[  gr,  ^  mWr*     '^  u  not  thi«  amall  frnc-tiun  uf  the  weight, 
c»wever,  which  U  of  immediate  importance,  but  the  variation 
r  it,  ari«inf  from  the  tmpotHiibility  of  making  the  wbeeltf  and 
pinion*  mathematically  true  and  concentric,  whence  ettch  tooth 
I  a  le^er  of  a  different  value  from  it*  neiglibour.     In  pinion*, 
ing  to  their  unall  diftmeter  and  to  the  proce^  of  hardening, 
Dpering,  and  ctrai^^htening,  this  difference  is  considenihle. 
Prom  this  and  other  causeii,  a  train  will  alwayi  vary  a*  much  as 
'>  per  cent.,  in  which  cose  the  impulse  will  range  from  I'OSgr. 
'98  gr^  the  extreme  difference  being  yf^thii  of  a  grain.     It 
DOW  be  evident  how  the  heavy  pendulum  and  the  light 
jht  are  better  than  the  reverse,  for  in  the  former  we  have 
I  Taiiation  =  -rrHm  which  is  increased  in  the  Utter  to  ttAts* 
Tariatlon  ia  thus  magnified   two  hundredfold,  the  cluck 
nii>m  remaining  the  same  in  all  other  rettpects.     But  in 
on  clocks  the  variation  of  the  train  iu  often  more  than 
per  cent.,  enoush  totally  to  de&truv  the  kynchmuiant  of  a 
ht  pendulum.     Mr,  Hull  gave  the  following  as  a  summary  of 
cnaracteristics  of  a  good  clock: — The  pendulum  compen- 
m1  and  suspended  by  a  spring  of  nut  more  strength  than  4uf- 
"'ficient  to  prei'eQt  the  possibility  of  fracture;  the  an^'le  of  vibra- 
tion never  exceeding  l"  90';  «  dead-beat  escapement  with  the 
{le  of  escape  between  65'  and  75';  and  finally,  the  propor- 
lu  named  aoove  between  the  weight  uf  the  pendulum  and 
I  clock  weight. 

Ur.  FnanaBAif  said  that  the  principle  of  small  power  and 
mvf  balance,  which  Mr.  Hall  had  been  advocating,  was  that 
the  old  elockmakers;  but  he  thought  it  erroueous,  though 
•  had  abandoned  it  reluctantly.  The  clock  which  would  f^o 
sith  the  least  power  would  be  thereby  shown  to  be  meclianlcally 
orrect,  but  that  would  nut  prove  it  to  he  so  horologicaliv;  for 
M  always  the  case  in  practice,  that  if  the  arc  of  vibration 
ens,  the  vibration  is  quickened,  and  therefore  it  becumcii 
importance  to  have  more  power  than  is  Rbsolutely  necessary 
;.  band  to  overeome  accidental  impediments,  such  as  even  the 
sere  thickening  of  the  oil  by  temperature. 
Mr.  HrxxKTT  wished  to  see  our  watchmakers  in  a  condition 
I  be  able  to  supplr  the  general  trade  with  improvements  that 
were  being  made  in  M-atches  for  tlie  must  ticientifiR  purposes. 
The  question  to  be  solved  was,  how  to  produce  a  bettcr>gning 
watch,  and  at  a  lower  price  than  heretofure;  and  he  wished  to 
speak  not  uf  chronometers,  but  of  watches  fur  the  multitude. 
Our  chronometers  cannot  be  beaten;  but  it  is  of  little  consola- 
tion to  know  that  fact,  if  our  common  watches  are  not  improved 
~  ereby.  Xow,  in  lamenting  as  he  had  done  in  his  former 
marks  the  lack  of  intelligence  in  our  workmen,  he  had  cer- 
inly  spoken  from  hiu  own  experience.  We  have  no  systematic 
'ucation  for  our  workmen;  while  the  Swiss  are  bound  by  law 
^ve  a  certain  competent  education  to  their  sons.  Again, 
I  ve  subdivide  labour  to  at  least  the  same  extent  as  they, 
nSl  not  compete  with  them.  Their  principle  is  to  make 
loperation  eo  simple  and  certain  that  it  can  be  thoroughly 
performed  by  a  work  of  only  small  power,  or  even  by  a 
whiht  his  comrtantty  repeating  the  same  thing  gives  him 
uost  unerring  accuracy.  Again,  many  parts  nlT  the  Swiss 
tcbea  are  made  by  wumen,  who  are  yet  able  to  perform  all 
beir  domestic  duties;  and  in  this  it  would  be  very  well  if  we 
Duld  imitate  them,  for  men  have  to  become  half  women  before 
hey  can  become  thorouKhlv  accustomed  to  a  confining  and 
edentary  employment,  which  is  unnatural  and  oinstitutionally 
artful  to  them;  and  there  are  many  parts  of  a  watch  in  which 
woman*  delicate  fingers  are  far  fitter  than  a  man's.  He  could 
pot  forget  the  frightful  disclosures  which  had  been  made  by 
'Ir.  Mahew  and  Mr.  Sidney  Herbert  as  tu  the  employment 
f  females  iu  departments  of  trade  quite  overstocked  with 
bem,  nor  how  essential  these  disclosures  had  proved  it  to  be 
hat  some  other  field  iltould  be  fuund  for  their  labours.  In 
Vhat  he  had  said,  he  wu  not  speaking  withnut  experience:  he 
'»id  about  three  foreign  watches  to  one  of  En^clish  make,  a  pro- 
ortion  which  is  Increasing:  and  though  this  ia  so,  yet  the  duty 
n  their  import  is  decreasing,  proving,  what  is  no  secret,  that  a 
■rev  number  are  smu^led  over. 
Mr.  FaoDSHAJi  said  that,  from  facts  which  bad  come  within 


his  knowledge,  he  wai  quite  sure  that,  caUerit  paribut^  we  can 
compete  with  the  world  in  watch  and  ciockmaking.  The  com- 
mon 8wiss  watches  are  but  flimsy,  and  will  last  but  a  few  years; 
while  they  arc  extremely  expensive  to  repair  if  damaged.  He 
had  been  employed  some  time  back  to  make  some  uatches  for 
the  Sikhs;  they  weighed  2^  oz.  each,  and  after  they  were  made, 
he  had  shown  them  to  a  (jeneva  maker,  who  confessed  that 
they  could  not  be  made  in  Geneva  for  nearly  tbe  aame  price  as 
he  (Mr.  F.)  had  charged.  Nor  can  they  compete  with  us  in 
Pane  (the  weight  and  workmanship  being  equal)  within  100  per 
cent.  It  is  surely  no  discredit  to  say  that  good  watches  coat 
more  than  thoee  which  contain  leas  of  the  precious  metal,  or 
are  only  gilt  to  the  thinnest  posaible  degree.  The  jewels  in 
them  are  often  false;  und,  indeed,  scarcely  any  species  of  dccc)»- 
tion  ia  left  untried  that  will  reduce  the  cost  price  and  make 
them  bear  a  higher  rate  uf  pru6t.  It  did  nut  appear  to  him 
that  subdivision  of  lubour  was  wanted  so  much  as  accurate 
intelligent  superintendence.  We  did  not  require  workmen  so 
much  as  horological  architects.  It  is  a  well-known  fact,  that 
the  best  Knglish  chronometerB  and  watches  were  full  100  per 
cent,  cheaper  than  those  of  comparative  merit  produced  abroad. 
And  so  great  is  the  value  of  the  best  Knglish  chronometers  and 
watches  in  the  foreign  market,  that  it  is  utterly  impossible  to 
make  way  against  them;  and  so  great  is  the  demand  for  thetii 
that  merchants  are  content  to  allow  their  orders  to  stand  for 
twelve  months. 

Sir  J.  P.  BoiLEAU  observed  that  there  was  doubtless  an  in- 
creasing desire  on  the  part  of  the  people  to  buy  cheap  watches; 
and  if  so,  they  will  be  obtained  rrum  one  market  or  another. 
It  was  therefore  important  that  we  should  be  able  to  make  them. 
He  cuuld  not  speak  with  regard  to  watchmakers,  hut  in  other 
branches  of  mechanics  he  knew  that  intelligence  was  un  the 
increase.  As  regarded  compulsory  education,  alluded  to  by 
Mr.  Bennett,  he  believed  that  it  did  not  succeed.  In  the  canton 
of  Vftud  the  law  finca  every  parent  who  does  nut  send  his  child 
to  school,  and  yet  far  fewer  are  sent  to  school  in  that  canton 
than  in  the  canton  of  Geneva,  in  whicli  there  is  no  compulsory 
law. 


ON  A  NE\F  SYSTEM  OF  ELECTRO-TELEGRAPHY. 

By  Gkoeoe  Little. 

[^Paper  rmd  at  tJu  Society  iff  Arts,  London.] 

The:  chief  novelty  in  this  instrument  is  the  way  in  wbicli  the 
needle  is  suspended.  In  place  of  a  needle  on  a  central  axis 
vibrating  above  and  below  the  point  of  suspension,  a  cummon 
needle  is  u^ed,  hanging  from  a  "reservoir  uf  magnetism"  above 
it;  the  vibrations  being  all  below  the  point  uf  suspension,  us  in 
a  pendulum.  By  the  use  of  this  improved  instrument,  the  in- 
ventor hopes  to  overcome  the  main  dimcultios  which,  during  the 
fifteen  years  of  its  existence,  have  lain  in  the  way  of  the  per- 
fectly successful  and  economical  working  uf  the  electric  tele- 
graph, viz. : 

1.  Tfiote  aruing  from  imptr/eet  intuJaiion  (jf  the  conducting 
trtm, — This  is  eluded  or  overcome  by  the  amount  of  power 
required  to  wurk  the  improved  needle;  being  so  small  that  the 
escape  from  a  great  length  of  wire  is  of  little  consequence, 
enough  being  always  leu  for  the  efficient  working  of  the  in- 
strument. 

«.  nbratian  of  thr.  needUa  during  icorking. — This  occurs  in  the 
old  needle*  from  their  having  motion  above  as  well  as  below  the 
axis;  the  improved  needle,  from  its  being  suspended,  is  nut 
]i.ible  to  the  aame  evil.  One  pole  of  the  needle  unly  is  thus 
exposed  to  fhe  infiuence  of  the  magnetism  of  the  earth,  which 
is  counterocted  by  gravity. 

3.  Deflection  of  the  magnet*  from  Iccftt  catuttJt. — It  is  well  known 
that  the  magnets  are  deflected  from  their  vertical  position, 
o^'ing  to  the  passing  of  currents  of  electricity  from  the  atmo- 
sithere  to  the  earth,  as  well  as  probably  by  upward  currents 
also.  In  snob  cases  it  is  usual  for  the  uperator  tu  wove  the 
stops  agaitist  which  the  needles  beat,  until  they  are  equidistant 
fnun  the  needles  on  either  side;  but  this  is  unly  an  imperfect 
remedy,  as  the  needle  in  its  deflected  position  must  move  with 
greater  freedom  on  one  side  than  on  the  other.  In  the  improved 
iuhtrument,  should  tbe  indicator  be  from  any  cautie  denected, 
the  whole  of  the  indicating  part  may  be  muved  onward  in  the 
same  direction  with  the  disturbing  cauae,  which  has  the  effect  of 
bringing  the  coil  uf  wire  equidistant  with  the  needle,  and  there- 
fore of  causing  it  to  move  equally  and  &eely  to  either  side. 
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4.  Demagnetisalvm  of  the  nndltM. — The  annoyance  caused  by 
this  uitflcr  ttiu  (lid  Hystem  ts  extreme.  It  takes  place  chiefly 
i  ^om  alterations  in  the  electriral  xtRle  of  the  Rtmiit^phi're  (light- 
kViin;;).  and  frum  the  constnnt  jarring  nf  the  needles  agaiutit  the 
]  BtuDK  in  the  dial  plate;  and  »»  the  needle  ba»  un  each  occasion 
\  to  be  taken  out  and  remaf  netised,  the  impediment  becomes  a 
I  very  serious  one.  Thi>  detect  is  obviated  in  the  improved  I n- 
|«trument  by  the  needle  being  suspended  frum  a  |>(>werful  wmrce 
Ltn"  rr«ervuir  of  magnetism,  whence  the  lower  or  indicating  part 
pis  kept  in  a  highly  magnetic  state.  The  inclosing  the  needle  in 
a  tube  of  spirit  enectually  prevents  its  jarring. 

3.  Imperfection  in  t/ie  mode  (f  mitpending   the  needies. — The 
needles  under  the  old  uystem  are  often  found  to  stick  fasty  from 
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the  friction  caused  by  rast  at  the  points  of  the  axes;  an  evil 
which  is  done  away  with  by  the  method  of  suspenitioa  from  a 
fixed  magnet. 

In  fig.  t,  £  is  the  magnetic  reservoir,  held  in  the  socket  D; 
C,  a  glaiiH  tube  filled  with  Hpiritit  of  wine.  The  needle  is  seen 
suspended  from  the  reHeriroir,  having  ita  north  pole  downwardK. 
A,  A,  the  coil  of  wire,  secured  to  the  tube  by  the  strap  It.  The 
spirits,  as  before  stated,  are  to  prevent  the  jarring  of  the  needle 
^ain.sts  the  sides  of  the  tube  during  manipulation.  *The  socket 
if,  is  jointed,  so  that  the  whole  apparatus  can  be  moved  on  it  to 
the  right  or  left. 

Fig  3  HhnwH  the  apparatus  complete,  with  the  dial  which  Mr. 
Little  employa.  One  of  the  indicatori  hoi  on  either  tide  the 
figures  1  and  »;  the  other  has  the  figured  3  and  4.  The  letters 
of  the  alphabet  are  represented  by  the  alternate  pointing  of  the 
indicatora  to  these  ngxires,  and  by  the  combination  of  such 
motions;  and  the  key  to  these  motions  )«  khown  on  the  table 
between  the  indicators. 

Another  method  of  dinpensing  with  the  axial  method  of  sub- 
penaiun  in  to  attach  the  needle  or  magnet  to  a  float  of  coik  or 
glass,  which  will  then  be  drawn  up  and  down  In  the  tube  inntead 
of  from  side  to  side;  the  motion  thus  obtained  being  caoHble  of 
interpretation  in  a  similnr  manner  to  that  just  described, 

Fig  3  showB,  on  an  enlarged  scale,  a  method  of  changiiig  the 


ng.  a. 

course  of  the  electric  current.  A,  A',  two  spring  levers,  fixed 
at  D,  D',  which  can  be  pressed  down  into  contact  with  the  studs 
IJ,  B'.  /,  *ind^,  the  connecting  wires  of  the  battery;/,  leading 
from  the  positive  end  to  the  studs  B,  B ,  and  thence,  when  A  is 
depressed,  to  the  pillar  D,  nnd  by  the  wire  K  to  the  earth.  The 
current  then  returns  by  the  line  wire  through  the  coll  of  the 
instrument,  and  by  the  wire  K'  to  the  pillar  1>'.  and  thence  by 
A' to  the  stud  C,  and  bv  the  wire  ^  to  the  other  end  of  the 
battery;  thus  completing  the  circuit,  and  causing  tlie  indicator 
to  move  into  the  reverne  puiiition. 

The  paper  concluded  with  an  estimate  of  the  commercial 
HflvantaijU  likely  to  result  from  the  uao  of  the  new  method,  and 
stilted  that  "there  are  at  present  about  7W  telegraphic  instru- 
mentH  at  work  in  Great  Urilaiti,  and  it  may  he  atwuined  that 
1000  more  will  he  required  fur  perfect  communication,  making 
in  all  1700.  The  average  coKt  of  the«e  may  be  taken  at  1% 
each,  or  !20,100/.  in  all.  Add  to  this  an  annual  cost  of  &I.  per 
annum  on  each  Instrument  for  repairs  and  extra  power  cnna^- 
qncnt  on  imperfect  ioBulation,  and  the  amount  for  fourteen 
years  will  he  i:{9,400/.  The  same  number  of  my  diiuhle-in(Li- 
cating  iu^trunientti  may  be  mwle  for  1700/,,  while  their  annual 
cost  will  not  exceed  2*.  each,  being  tn  fourteen  years  4080/.;  by 
which  I  calculate  that  a  saving  of  more  than  13^,000/,  would  ot 
effKted." 
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rOMB  OK  KDWAIU)  11.,  OLOL'CESTER  CATHEDRAL. 

Aacoxci  the  many  beautiful  monutnenU  in  Gloucester  CAthe- 
'dnil,  tbnt  reprettpiited  in  tlic  nccotnpiiiiyirig'  enffraving^  without 
doubt  mnks  highest  for  nrtltttic  merit.  In  describing  this  niii);- 
ni6ceiit  specimen  of  monumentsl  nrrhiterture,  we  ciinnot  do 
better  thnn  quote  Ilrnvlev  atnl  llrittan'ii  work  on  the '^tienuties 

Iof  Enfflind  and  ^V'nlps/  in  which  thejr  »ay, — "'I'he  'J'oiiib  <it' 
Edward  the  Second,  erected  by  his  win  and  succewor,  near  the 
hifrh  altAf,  is  pmbHbly  the  mntit  ancient  piece  of  sculpture  in 
England  which  exhibit*  such  perfection  of  art.  On  the  tomb, 
bencuth  a  modern  canopy  connintinK  of  three  arches  of  two 
ctorin  interlaced  with  minute  tabernacle  work,  is  a  recumbent 
fifpire  in  alabaster  of  the  dpccascd  monarch,  reirally  robed  and 
crowned.  The  head  in  supported  by  two  angels;  the  right  hand 
bean  a  Bceptre,  and  the  left  supports  an  orb  or  globe.  On  the 
»        aide  of  the  tomb  are  three  arches  in  recMSf  and  four  emaller 


ones,  all  of  which  have  had  stntucii;  on  the  spandrils  of  the 
former  are  six  shields.  On  the  rails  of  the  north  Hide  are  the 
iirms  of  England,  with  those  of  Oriel  College,  Oxford,  and  an 
inifcription  dictated  by  the  Societv  of  that  foundation,  who 
repaired  this  monument  In  1737.  Yhe  capitals  of  the  two  pil- 
lars between  which  the  tomb  is  situatwl  were  tht'ii  paiutpil  with 
a  number  of  wjiite  stag^  on  a  reil  ground,  a  circumstnric<f  which 
has  given  rise  to  a  vulgar  report  that  the  bwly  of  the  murdered 
king  wiu  drnwn  from  Herkeley  (^a-itle  to  (i]ouce>-ter  by  those 
animali).  KyHbrucb,  liy  whom  t'liia  monument  whs  visited,  with 
professional  admiratidn  supposed  it  to  have  been  exeL-uted  b^* 
some  sculptor  who  ilourifhed  in  that  age  in  the  north  of  ItHly.' 
Metutrs.  Uraylev  and  Ilrittuu,  however,  suggeat  that  it  may  have 
been  executed  W  Peter  Cavaliai,  an  artist  who  wu  brought  into 
England  by  Edward  I. 
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NOTES    ON    CONSTRUCTION. 

B)*  SAurEL  Ci.p.041,  Jun. 

[.■In  Intnductorj/  I.eclure^  read  at  the  Sduml  tjf  Cmuitruction, 

Firtt  Tcrtn:    January,  lSi2.] 

%*  TlMM  Notn,  wben  nniplrl>d,  «rlll  b«  pnl>lUh*d  In  m  Hp«na*  farm,  n  ft  HiikI' 
Book  Tbr  lb*  utr  ui  the  SImIpbU  u  th*  Arhoal  of  I'^hmItucIIob. 

1  pRORtttK  at  preti«nt  to  Iny  before  you  an  outline  of  the 
subjects  which  will  b«  considered  in  the  lectures  of  the  first 
term,  and  to  explain  to  you  in  a  gtnerat  way  the  value  of  the 
8tudy  of  huildinic  h*  a  science.  Young  arcbitecttt,  who  may 
favour  me  with  their  jiresence,  will  understand  1  do  not  intend 
in  any  wuy  to  touch  uiton  Jin-liitecture  aa  a  fine  art:  I  do  not 
intend  to  talk  atHiiit  hpaiity,  exce^tt  only  hh  cvrrrrtnent  in  anv 
dediipn  may  be  considered  as  one  element  of  it.  Proportion  anil 
poiitioD  are  frainerl  by  calculation,  and  therefore  come  under 
tbsoonaiderution  of  architecture  as  a  ecifnce  common  to  both 
the  architect  and  engineer.  Proper  proportion  conetitutev 
baiuty;  and  bad  proportion,  though  bedecked  with  ornament, 
ii  ugtinen*.  It  may  be  likened  to  a  very  iilain  woman,  inoffensive 
when  with  retiring  manners  ^e  hik»  for  no  hutiioge,  but  dia- 
guatiug  when  by  conceit  and  finery  she  seeka  notice.  1  there- 
fore start  with  this  axiom:  that  there  i*  no  part  of  »  structure, 
no  matter  where  its  situation  or  for  what  its  purpose,  that  t.t 
not  capable  of  hnt-iuf?  correct  pronortion  assigned  to  it;  but,  aa 
a  matter  of  cour^e,  proportion  will  depend  upon  material.  The 
nature  and  properties  of  materials  used  in  building,  and  the 
methods  of  ajiplying  them  in  works,  are  essentially  the  finit 
things  tu  vtudy;  and  Timber,  as  the  mu^it  uaeful  and  general 
ngent,  may  be  taken  first. 

It  h  not  only  the  different  kinds  of  timber  whose  properties 
are  reouired  to  be  known,  such  as  the  '^fir,"  the  ''oalc,"  or  the 
^^teak,  but  it  is  the  qualities  of  the  different  kinda  of  the  same 
timber  which  is  of  the  greatest  importance.  To  specify  that 
''fir,"  lihalt  be  uHcd  in  any  work,  witliout  defining  the  quality  of 
that  fir,  would  be  utterly  useless  as  a  safeguard,  and  the  con- 
tractor would  supply  the  cheapest — the  most  important  to  his 
pocket — without  any  regard  to  its  importanc-e  in  the  work.  It 
IB  quite  true  that  he  mu^t  not  supply  a  quality  of  timber  that 
will  /ui/or  break  at  once,  for  then,  by  the  law  of  contract,  he 
would  be  made  to  suffer;  but  he  may  supply  a  de»cription  that 
will  decay  verv  soon,  and  thus  the  reputation  of  the  designer 
would  be  perilled. 

I  shall  explain  to  you,  then,  the  different  qualities  of  the  fir 
limber  that  is  importeil  from  the  port«  of  the  Baltic — Memel, 
Dantzic,  Uiga,  and  Norway  baulk,  as  the  squared  logti  are 
called;  also  of  the  pine  timber  that  is  brought  from  America, 
such  aa  the  red,  yellow,  and  pitch  pines,  all  having  different 
virtues  and  vatueK  according  to  the  etrainH  they  may  have  to 
resist,  or  the  situations  in  which  they  may  be  placed,  n^  to 
exposure  to  the  vicis!iitude«  of  climate,  weather,  or  in  contact 
with  otiier  material  that  may  act  upon  them. 

Another  form  of  importea  timber  with  which  the  builder  haa 
to  become  converKant  im  when  the  baulk  id  cut  into  deals, 
plankii,  and  buttfus,  at  tlie  plactf^  of  Hhipment;  and  as  these 
are  used  for  smaller  and  more  higlilv-wrought  work,  other  con- 
feiderations  beyond  mere  atrength  and  durability  have  to  be 
attended  to.  For  instance,  the  yellow  deaU  frnm  ('liriKtiann 
are  durable  and  ^^mellow,"  which  makes  tliem  work  ea)«ily  under 
the  plane,  and  fit  for  the  joiner;  hut  those  from  Ciiittenberg, 
although  durable,  are  totally  unrit  (ar  the  joiner,  as  tliey  are 
stringy  and  incapable  of  being  brought  to  a  Kntooth  Burfuce. 
Again,  the  white  deaL4  of  Ht.  Petenthurgh  expand  and  contract 
with  every  change  of  weather,  however  well  they  may  linve 
been  seasoned;  bo  do  the  Swedish;  but  the  Norway  deals  may 
be  dependeil  upon.  The  yellow  pine  deals  must  nut  be  em- 
jloyea  where  titrength  is  required,  but  the  red  pino  are  pecu- 
inrly  strong.  Besides  these  considerationii,  which  I  have  merely 
inHtaiiced  to  show  vou  the  value  of  such  knowledge,  there  are 
many  othun;  HOme  being  capable  of  being  e^ptained  in  a  lec- 
ture, but  there  are  otliers  whicli  practice  in  tiie  use  of  timber 
alone  can  render  you  conversant  with.  Oak,  again,  is  not  of 
one  quality  only.  Old  oak  is  Ht  for  some  thi(l^t^  youug  oak  for 
others;  and  some  qualities  are  fit  fur  nothing.  There  are  a]»o 
different  qualities  of  teak  wood;  indeed  all  kinds  of  timber 
require  to  bo  Kpecifieil  for  with  judgment  based  upon  a  know- 
ledge of  the  peculiar  properties  of  each. 

Tfae«6  timber^  1  have  noticed  can  be  selected  in  the  market, 
and  are  commercial  commodities;  some  very  good    men    can 
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select  their  timber  with    certainty  when  they  see  it  upon  * 
wharf,  but  they  know  nothing  of  its  nature  beyond  its  work-  < 
able  and  uiieable   nature.     It  may  have  grown   with  its  rootaM 
upwards  for  what  ther  know,  or  it  may  have  been  a  week  or  «.i 
hundred  ye^rs  in  attaining  its  timber  size  for  what  they  care. 
Place  these  mtMi  in  Kttuatitin«  where  they  have  to  select  their 
timber  in  the  forest,  and  they  will  be  at  aea  although  on  dry  i 
land,  and  not  know  how  tu  chimse.     The  growth  and  felling ' 
of  timber  h  a  part  of  the  science  of  cooHtruction,  for  we  cannot 
always  be  sure  of  having  to  exercise  our  knowledge  in  England 
only.     The  colonies  are  iiowerful  magnets,   which  iire  drawing 
many  an  engineer  towarus  them,  and  /A«*«  they  will  have  to  cut 
their  own  trees.     They  must  know  the  age  of  the  tree  approxi- 
mately, and  mark  the  season  in  which  it)  fell  theni. 

Seasoningtimberisanotherniatterof  great  importance.  I  need 
not  tell  you  that  the  expansion  or  contraction  arii^s  from  the  j 
presenceof  vegetable  juices,  or  absorbed  moisture  between  fibrea 
of  the  wood,  and  ia  the  cause  of  warp*),  twii^ts,  and  cracks.  Some 
timbers  absorb  more  readily  than  others,  and  are  more  liable  t9 
warp;  (iCasoning  prevents  this.  i 

Toe  decay  and  the  methods  of  preaerving  timber,  I  need  not 
say,  are  essential  studies;  and  I  shall  go  into  all  the»e  questions 
carefully,  fur  1   assure  you  even   the  quantity  of  knowledge 

fatned  of  them  in  lectures,  will  assist  you  greatly  in   practice, 
lectures  put  thoughts  and  ideas  Into  proper  train,  and  save  a 
great  amount  of  wandering. 

After  timber  comcB  Stone,  at  n  materiel  for  our  consideration; 
and  geiilog)'  snd  mineralogy  are  sciences  which  should  be  studied, 
for  tliey  are  of  e>Mential  service  to  the  engineer,  and  deserve  bis 
peculiar  attention:  they  teach  him  where  to  nearch  fur  atone, 
and  permit  him  to  know  the  quality  of  the  atone  he  will  find. 
1  however  cannot  enter  into  either  of  these,  they  are  studies  of 
themselves;  and  1  should  strongly  advice  you  to  read  and  learn 
them  sufficiently,  to  avoid  making  blunders;,  which  even  n  par- 
tial knowleilge  might  prevent.  Itake  stone  as  I  take  timber — 
as  a  commercial  commodity,  and  treat  of  it  as  to  its  fitnout  for 
Uie  purpose  required.  It  is  not  improbable  that  I  may  give  you 
H  lecture  on  quarr>'ing  stone;  but  I  am  not  anxious  to  do  so,  for 
Sir  J.  Hurgoyne's  little  work,  published  in  ^V'eale's  cheap  aeriea, 
renders  any  further  description  almost  superffuoua.  This  book. 
anil  that  of  Mr.  Stevenson  on  llghtbotises,  are  the  only  useful 
books  of  the  r;eriefl  relating  to  engineering.  It  is  hnrdly  needful 
that  I  should  say  anything  to  you  of  the  value  of  the  kaowledge 
of  the  different  qualitieK  of  the  stnnes  u^ed  in  building.  The 
qualities  of  the  same  stone  var}'  like  timber.  Thus  the  Irish 
granite  and  that  from  Scotland  are  as  distinct  as  possible. 
Cornish  granite  differs  again  from  both,  and  some  of  it  is  only 
uiieful  for  the  manufacture  of  cbiiia.  Sandstones  and  limestones 
are  equally  variable.  Then,  again,  we  have  the  oolite  and  Pur- 
beck  stone,  and  others  met  with  in  the  more  recent  formations, 
which  require  distinct  notices.  It  Is  the  idea  of  some  that 
stone  is  stone  all  the  world  over:  but  some  are  fitted  fur  sea 
work,  are  difRcult  to  dress,  or  to  be  brought  tu  a  smooth  face; 
others  are  fitted  for  the  springers  of  arches,  and  the  ordinary 
purposes  of  engineering,  where  great  finish  is  not  essential;  and 
then  again,  some  crumble  or  flake  away  on  exposure  to  the  at- 
mo«phere,aDd  we  cuiiKtantlysee  a  stone  advertised  im  being  aguod 
weather  stone,  which  is  always  a  great  recommebdatiun;  the 
position  in  which  stone  is  tM»t  in  work  infiuenres  this  quality 
very  much.  And  I  shall  be  able,  1  think,  to  explain  these  matters 
to  you,  so  that  they  wjl]  be  perfectly  plain. 

Having  dismis.'^d  these,  we  shall  come  to  a  subject  of  the 
gTBatest  moment,  both  to  engineers  and  architects — I  mean 
Lime,  the  material  upon  whose  %'irtue  depends  the  excellence  or 
the  reverse  of  our  mortars,  cementfi,  and  concrete,  and  through 
them  of  the  durability  of  our  buildings.  Some  mortars  will  nut 
set  when  exposed  merely  to  the  weather;  others  will  become 
hard  beneath  water.  Sutme  lime  requires  much  sand  to  make 
good  mortar,  other  kinds  but  little.  Then  again,  the  mwle  of 
blsking  is  of  importance  verj-  often;  in  short,  care  is  required 
in  every  atafio  of  the  preparation  of  mortar. 

Limeistones  and  the  times  they  furnish,  then,  is  an  inquiry  to 
which  1  must  point  your  serious  attention.  It  ia  by  no  meuns  a 
diificult  or  complicated  subject,  and  simply  retiulres  the  exercise 
of  a  little  common-sense  to  master.  The  limestone  chosen  with 
reference  to  the  nature  of  the  work  requires  to  be  burnt;  and 
although  the  art  of  burning  lime  is  in  the  neighbourhood  of 
lai^  towni  exercised  as  a  separate  trade,  the  engineer  baa 
frequently  to  construct  his  own  kilns,  and  burn  the  lime  upon 
the  spot.    It  is,  moreover,  frequently  esseoUtLl  for  him  to  bum 
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his  own  limp,  thnt  he  may  be  certain  of  its  freshiiMs.  FJme- 
borninf;  will  farm  part  of  a  lecture;  mixing  mortar,  nnd  the 
minor  observances  coniieeted  with  tliitt,  will  nino  be  contiiilered. 

Tlie  lime>4tone«  I  have  just  alluded  to,  and  the  limes  they 
furniah,  are  thoKC  whime  pniperties  are  nnttiral,  lint  eminently 
hydrsuiiclime,  or  lime  that  will  wt  under  water,  may  he  ninde 
artificially,  and  often  with  tto  much  success  as  to  he  superior  in 
iu  hydraulic  property  to  that  furnttthed  hy  the  niitural  rock  ;  and 
in  many  localities  it  will  alHo  have  the  advantage  of  price,  a 
consideration  always  of  importance  in  hnlldinft:  for  en^ineent 
and  arcbitertK  mii<^t  lie  commercial  hh  well  sm  Hcientiflo  men,  and 
he  knowi  his  business  best  who  can  produce  the  he^it  work  at 
the  leaalcoHt;  indeefi,  the  reputation  of  an  engineer  is  frequently 
baaed  upon  the  fact  of  hia  laWurti  havin)c.  hy  muderiite  expendi- 
ture, ensured  to  the  undertaking  a  good  return  in  money. 

The  next  material  which  nature  supplies  ub  with  that  I  shall 
mention,  is  Iron.  Iron  does  not  become  serviceable  to  the 
engineer  until  it  is  reduced  from  the  native  ore  to  the  state  of 
cast-iron,  wrought-iron,  or  steel;  but  as  the  student  should  not 
I  he  unacquainted  with  thu  gcologirnl  and  geographical  povitiun, 
'  and  the  mineral  chnracterA,  nor  with  the  pn^esses  of  reducing 
the  ore,  I  shall  give  a  general  outline  of  them.  Of  iron,  as  a 
materiiil  of  construction,  I  shall  of  courM*  speak  fully,  and  it 
will  form  part  of  the  subject  of  the  strength  of  material!. 
Csat-iron  is  employed  to  reaist  comijreOTion,  and  u  rought-imn 
to  reaiflt  cxti'Uition,  and  the  )tnfe  limits  of  tficir  respective 
strengths  it  is  of  consequence  to  know. 

This  will  conclude  my  notices  of  natural  materials,  and  I  shall 
tlien  proceed  to  the  question  of  HrickM  and  Brick-making; 
npon  the  latter  subject  I  shall  uny  but  little,  fur  the  art  is 
MWOtially  pnurtical,  and,  armed  with  the  few  bintu  I  «hnll  think 
OMusary  to  give  you,  you  will  learn  more  by  a  vioit  to  a  brick- 
field than  from  a  dozen  lectures.  On  the  ijualitiea  of  bricks  it 
may  be  nece-t^ary  to  occupy  your  attention;  but  it  will  be  on 
the  proper  metliodtt  of  applying  hrickit  iti  work  that  it  will  be 
wuntial  that  1  should  enliirge.  The  manner  in  which  bricks 
kre  laid  together  to  form  a  wall,  the  precautions  to  take  in 
earrving  up  work,  and  the  commercial  maxims  relating  to 
briclcwork.  you  cannot  otudy  t4Xt  cniefully.  ^^''alllB,  carried  up 
to  nil  outward  appearance  soundiv  and  aubstantiallv,  often 
**split,'*  by  which  term  in  meant  x\\e  RepsrHtion  of  tfie  front 
from  tlie  bnck;  thin  nri^s  from  want  of  cross-lmnd,  which  can- 
not be  detected  when  the  work  is  completed:  it  is  only  in  caae 
of  failure  thnt  the  want  of  it  is  proved,  ('rarka  in  waIIu  arise 
from  the  int^ufhcient  over-lnp  of  contiguous  bricks  on  the  face 
of  the  Work,  iind  is  of  le^i^  danger,  for  it  can  bo  detected. 
Against  these  two  miahapa,  therefore,  the  attention  must  be 
directed.  BcKideH  settlement  arising  from  unequal  foundation, 
which  is  a  diiitinct  consideration  there  are  those  resulting 
from  improper  and  unequal  thickneKHirK  of  Joint«,  and  from 
the  employment  of  mortars  in  the  same  wall  ditferent  In  the 
quickn«M  of  their  set;  or  from  some  incomprensiblc  material, 
Budi  u  stone,  occupying  sevfral  countef,  being  u»cd  in  con- 
tiguity with  mortar  jointH.  To  avoid  all  these  errora,  n  little 
care  and  conKideriitiun  is  all  that  is  required;  and  the  simplicity 
of  the  precautious  niaketi  )t  wondfrfui  how  so  much  bad  brick- 
work c.tn  have  been  executed.  But  we  conatantly  hear  of 
chimney-breaatH  that  have  split,  party-walla  that  have  slipped 
or  sunk,  and  houses  that  hare  douhled-up  jnitt  n.4  the  roof  was 
being  put  on;  nor  need  any  one  he  surprised  at  these  occurrences 
whose  attention  is  given  to  the  proceedings  of  speculative 
boJldera,  in  the  suhurba  of  London  e^iiecially.  These  failures 
eannot  he  called  accidents^  for  accidents  are  explained  hschnncfit, 
aeetdeotal  a<t  a  quality  non>eKHential;  wliuri-nR,  in  truth,  with 
'faany  of  the  buildiogit  to  which  I  allude,  that  they  xtand  iH  the 
■ccident — injilablity  is  a  qujility  not  seunmble  from  their  consti- 
tution. In  many  case**  the  brick>i  are  trnd,  the  work  i)i  had.  and 
the  disposition  of  the  support;*  i^  bad;  whiit  keeps  them  toge- 
ther until  the  work  sets  can  scarcely  be  pointed  uut,  and  the 
fact  that  falls  only  occur  occasionally  (much  uftener  though 
than  «ome  think,  faecaufie,  unlesN  life  be  lost,  thev  st-ldoni  come 
before  the  public),  serves  to  show  what  may  he  done  uitli  good 
raatmals  properly  placed.  Of  course  there  are  many  excep- 
tions; and  those  huilderi*  who  do  their  work  well,  and  strive  to 
produce  houses  not  merely  tu«e//,  hut  to  lagt^  are  the  witneMCs 
I  could  call  to  prove  the  extent  to  which  rubbish  such  as  I 
have  pointed  out  ia  preparml  for  the  market. 

The  removal  of  the  brick  duties  hnn  not  yet  produced  that 
improvement  in  the  make  uf  hricks  which  we  ought  to  hud; 
lar^e  quantitiea  of  the  worst  deacriptiuu  are  at  ihi«  time  being 


Bold  at  prices  for  which  a  good  material  ought  to  be  provided. 
The  Great  Rxbihition showed,  what  everyone  knew, that  bricks 
of  the  most  admirable  quality,  bricks  far  exceeding  stone  in 
hardness  and  durability,  could  be  obtaine^l  in  various  parts  of 
the  kingdom;  but  aa  had  bricks  can  he  bought  for  lew*  than 
good  bricks,  so  long  as  houses  huilt  of  the  former  will  sell  as 
readily  as  if  the  better  kind  had  been  used,  especially  if  be- 
dizened  with  a  little  compo,  the  knowledge  is  uf  very  little  use, 
and  builders  for  the  market  will  continue  in  their  present 
course.  There  is  nothing  that  a  good  brick  is  not  capable  ofl 
and  people  when  they  term  the  best  of  fellows  "a  m?«Mr  hrifk^ 
show  ail  appreciation  of  this  fact.  There  are  fiomc  bricks  that 
will  bear  anything,  and  that  too  without  a  wince.  Look,  for 
example,  at  the  lower  cour^ea  of  the  towers  of  Hungerford 
bridge, — look  at  those  of  the  Glasgow  chimney-shnft,  UK)  feet 
higher  than  St.  I'aul'M;  while  others  yield  unconditionally  to  a 
shower  of  rain,  or  decline  a  trial  of  strength  with  even  a  alight 
frost,  and  permit  it  to  peel  their  faces  as  a  cook  would  pare  a 
potato.  1  have  seen  upecimeus  tried  that  were  being  used  in 
two  neighbouring  buildings, — one  resisted  uniDJurcd  fifty  tona, 
tbe  other  wait  crushed  hy  tnree. 

It  is  a  cummoii  practice  with  "cutting"  builders  to  compound 
the  mortar  with  the  earth  dug  out  of  the  fuundntions,  in  lieu  of 
sand.  The  surveyor  for  the  ground  landlord,  should  he  employ 
one,  may  beg  that  this  be  diKContinucd,  niHy  swear,  may  threaten 
that  he  Mill  withhold  his  certiticute  for  a  lease, — often  wholly  in 
vain,  the  builder  truHting  to  the  good  nuturc  of  the  ground  land- 
lord, the  desire  of  the  solicitor  of  the  e^ttnte  to  is-iue  lea^ie^  or 
unwillingness  on  the  part  of  the  surrevnr,  when  the  house  i^  up 
(and  haM  not  tumbled  down),  to  puniili  him  with  what  would  in 
many  cases  be  ruin. 

The  opinion  seems  to  be  general  amongst  the  btlckUyen 
employed  on  the  clasi)  of  houses  to  which  I  am  alluding,  that 
Artit^f  are  quite  unneceeaary;  that  if  thu  wallit  he  built  ofwhola 
bricks  »nd  bats,  to  look  like  headers  and  atretchers,  any  tie 
between  the  outer  face  of  the  wall  and  the  inner  is  quite  an- 
called  for.  J  have  several  houses  in  my  mind  at  this  moment, 
where  the  facing  of  the  walls  being  a  better  sort  of  brick,  ia, 
from  bottom  to  top,  simply  tied  to  the  inner  port  of  the  wall  by 
headers  i  inches  apart  everyway !  The  men  know  better,  spite 
of  nil  that  has  been  dorte  to  destroy  the  race  of  skilled  brick- 
layers; they  know  perfectly  well  Ihat  the  wall  is  unsound,  but, 
if  they  are  not  building  for  themselves — in  which  case  desire  to 
«zre  leadH  them  to  the  evit— they  are  forced  by  the  instructions 
uf  their  emphiyers  to  act  as  they  do.  Add  to  what  1  have  been 
pointing  out,  imperfect  foundations,  sham  arches,  pockets  in  th4 
chininey-breHsts  tilled  with  rubble,  the  absence  of  even  timber 
iHind  (hud  in  the  long  run,  but  useful  in  the  first  instance  when 
hoop-iroD  and  cement  are  not  uKed  as  they  should  be), — and  my 
hearers  will  agree  with  me,  that  the  acvideut  happens  when  a 
hoiiHC  so  l)iiilt  tlandt. 

Fur  much  of  this  houae-buyers  are  to  blame.  They  look  at 
the  outside  with  eyes  that  see  nut,  found  their  ctilrulutions  on 
the  rent  which  hy  some  means  or  other  has  been  obtained  for 
the  friiil  tenement  for  which  they  are  in  treaty,  and  discover  too 
late  that  they  have  bought  a  conNtaiit  source  uf  expense  nnd 
aimoyance.  If,  in  all  cases,  an  architect  or  other  competent 
person  were  called  in  previously  to  the  purchase,  to  examine 
the  house,  the  buyer  might  be  spared  this  lu^s,  the  honest  and 
able  builder  would  be  protecteil,  and  those  who  have  practised 
the  "cutting"  system  would  find  it  necessary  to  mend  their  ways 
and  build  better.* 

Nor  is  it,  frequently,  much  better  with  engineering  works. 
The  brickwork  is  let  by  contract  at  so  much  per  cubic  yard,  for, 
as  the  work  is  usually  in  musti,  it  can  be  measured  better  hy  the 
cubic  yard  than  by  the  superlicial  rod.  The  face  of  these  masses 
is  built  well  enough,  hut  the  inside  is  lilled-in  with  bsts.  Young 
men,  without  experience,  are  frequently  entrusted  with  the  see- 
ing that  this  work  is  carried  out  properly,  and  in  accordaooe 
with  the  specification;  but  what  chance  has  he  agHintit  a  con- 
tractor'-t  foreman,  "up  tu  every  dodge"  to  blind  nud  deceive  his 
opponent?  Even  an  experienced  overse<^r  may  be  deceived,  fur 
the  upper  conme  is  alwayn  covered  with  mortar  and  hidden  from 
the  view,  su  that  unless  the  inspector  stand  over  the  work  there 
is  no  chaiioe  for  him,  if  the  contractor  he  deteimined  to  cheat. 
Fortunately,  this  is  nut  always  the  case,  but  1  em  sorry  to 
believe  it  to  lie  the  exception  ami  nut  the  rule. 

With  Masonry  there  is  less  chance  of  deception,  for  the  work 
proceetlH  more  slowly,  there  are  fewer  joints,  and  the  bond  is 
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more  bold.  The  only  nnre  necessary  (liut  thia  care  ii  very 
needful)  is  when  ashlar  facinfc  and  nibble  or  brick  backing  or 
bearting  it  used;  l/ten  the  juintein  thi»  hearting  must  be  worked 
Tery  close,  that  the  settlement  may  be  as  equal  as  poiuiMe,  for 
settlement  is  only  in  the  joints;  the  front-work,  therefore,  occu- 
ppng  jirobably  many,  wiU  settle  much  less  than  the  back.  But 
\^ftLlft  of  Hahlar  masonry,  dimension  for  dimennion,  are  of  leos 
stability  than  those  of  brick  or  cnunicd  rubble,  since  thii  quality 
tft  not  dependent  upon  the  cementing  matter  between  the  atones, 
hut  upon  tlie  gravity  of  each  masA,  To  give  security  to  work 
of  thi»  nature,  cramps  and  joggles  have  to  be  employed  to  unite 
the  stones  and  cotirsea,  and  it  'a  this  detail  which  renders  masonry 
intfipHting. 

With  masonry  I  flhati  roncliide  the  nertinn  relating  to  the 
simple  application  of  materials  to  construction;  and  I  sfaall 
commence  the  next  with  the  Strength  of  Materials,  a  suh- 
jcct  demirving  careful  and  conalant  Htudy.  Economy  and 
strength  are  both  dependent  upon  the  pni|H!r  adjustment  of 
the  dimensions  of  the  parts  composing  a  structure.  Work  is 
paid  for  by  the  cubic  foot,  or  some  other  measure  of  quantity, 
ucoording  to  the  nature  of  it.  If  a  piece  of  timber,  a  bar  of 
iron,  or  a  wall,  he  niaile  larger  than  the  necessity  of  the  catia 
demands,  the  extra  and  needless  quantity  bus  to  be  puid  for,  so 
that  the  work  costs  more  than  it  ought  to  do.  AH  mnterinl  not 
uniformly  supported  hn^  to  bear  its  own  weight,  in  addition  to 
that  to  be  superimjKMied  or  (suspended  from  it.  Suppose,  for 
instance,  a  beam  was  required  to  bear  I  ton  equally  distributed 
over  it,  and  suppose  the  beam  itttelf  weighed  I  ton,  it  wuuld 
have  to  be  twice  as  ittrong  as  if  the  beam  weighed  nothing. 
Now.  if  the  Warn  weighed  ^-tun,  and  was  strong  enough,  the 
first  beam  would  have  to  bear  an  extra  A-tun  of  its  own  weight, 
and  wuuld  be  weaker  than  the  last.  A  beam  might  be  made  «o 
huge  OS  to  break  of  its  own  weight;  for  instance,  the  extreme 
limits  between  bearings  of  a  wrought-iron  tubular  girder  ftimibir 
to  that  erected  over  the  Menai  Straits,  is  l*<iO  feet — no  dimen- 
sion, either  of  height,  breadth,  or  thickness  of  metal,  would 
enable  it  to  support  itself  beyond  thU  upan.  So  you  perceive 
the  strength  of  ninterials,  even  in  the  two  cases  1  hnve  put.  is  of 
great  moment,  .Many  work  by  *' ru/e  of  thuml"  that  ia,  they 
take  their  idean  of  dimension  from  precedent,  often  without 
regarding  the  difference  either  of  work  or  poetition  of  the  new 
structure.  Avoid  this  by  all  means:  he  able  to  give  a  reason 
foraliyoudo;  never  tuKC  a  (Limeniilon  at  hnrard,  unless  it  be  I 
acme  trifling  part  of  a  large  mass  of  framing  or  other  compli- 
cated aitsemblage  of  parts,  the  extra  dtmenuion  of  which  would 
be  of  no  moment.  In  large  timber  work,  again,  whole  baulks 
are  perhaps  employed  where  a  less  sized  timber  would  serve; 
but  the  ex]>ense  of  cutting  or  ''converting"  this  wtjiild  probably 
be  more  than  the  value  of  the  Limber  siived, — it  is  therefore 
practimlty  more  economical  to  use  the  whole  baulk,  although 
thcvrelicaUy  the  system  is  eironeous. 

For  the  calcuiations  necessary  to  compute  dimension,  certain 
data  are  needed.  Pieces  of  timber  or  iron,  for  instance,  are 
broken,  crushed,  or  pulled  asunder  by  weights;  these  being  redu- 
cible to  units,  are  added  as  constant))  to  the  fommlaic  expreaaioa 
which  sorvew  for  the  same  material  in  all  cases.  1  wish  parti- 
cularly to  explain  to  you  the  method  of  obtaining  the«e  vonstants; 
for  in  new  countries,  or  with  new  materialK,  you  cannot  find 
what  you  want  in  books,  and  must  consequently  try  your  own 
experiments.  The  apparatus  re<)uired,  and  the  modun  ofterandi 
fur  practical  purposes,  is  extremely  simple;  and  you  need  never 
be  at  a  loss,  or  take  the  experiments  of  others  for  granted,  unless 
you  are  laxily  inclined,  and  care  not  about  chancing  a  mistake. 

1  shall  speak  of  <.>nnes,  and  the  mechiuiical  powers  used  in 
the  erection  of  heavy  structures,  enabling  men  to  perform  what 
they  could  nut  accomplish  without  such  aid.  Deprived  of  me- 
chanical power,  a  man  s  force  is  limited  to  his  muscular  strength, 
of  which  he  hatu  but  little  in  proportion  to  his  bulk  and  weighi 
when  compared  with  other  animals;  hia  disposHble  mechani- 
cal force,  when  daily  exerted  for  ten  hours,  being  only  about 
one-tenth  of  his  weight,  but  for  short  periods  oe  can  exert 
much  more,  but  Qttltf  for  short  periods  :  it  therefore  nwms  that 
nature  intended  him  to  ui^e  his  brains  more  than  brute  force, 
and  it  is  astonishing  the  weight  of  matter  even  one  man  can 
lifV  and  the  economy  (in  money)  with  which  he  can  do  it,  by 
most  simple  and  primitive  contrivances.  When  I  sny  that  1 
shall  >4peak  of  craneii.  I  do  not  mean  that  1  shall  impose  ujpon 
you  hU  that  can  be  said  of  the  different  sorts  uiied  for  wharf  or 
warehuuse  purposes,  but  confine  myself  to  those  used  for  more 
temporary  purpoac«  in  the  erection  of  engineering  works,  such 


as  traversers,  derricks,  and  others;  indeed,  they  may  he  con- 
sidered as  parts  of  acatfolding,  and  will  he  included  in  the  same 
lecture.  Scaffoldings  and  centerings  are  frames  of  timber 
put  together  for  temporary  purpuse«;  roofs  and  timber  bridges 
are  those  erected  for  permanent  ut»e;  and  although  the  prin- 
ciple of  constructing  both  is  the  same,  there  aru  many  con- 
siderations not  common.  They  differ  most  in  the  details  of 
their  several  parts,  in  the  methods  of  uniting  these  parta, 
and  ill  the  amount  of  work  put  upon  them.  When  the  syatems 
upon  which  thexc  framings  are  designed  come  u*  be  investi- 
gated, they  are  resolved  into  exceedingly  simple  und  beautiful 
elements;  no  extraordinary  quantity  of  mathematical  know- 
ledge  is  required  to  understand  them,  but  they  must  he  studied 
properly— "the  stick  must  be  taken  hold  of  at  the  right  end' — 
and  then  all  is  umootb  und  pleasant. 

I  will  give  you  an  instance  of  the  value  of  the  knowledge  of 
the  common  principle  of  framing,  or,  1  should  rather  say,  the 
value  such  knowledge  would  have  been.  A  gentleman  in  Dor- 
setshire, to  whom  1  was  on  a  visit,  was  carting  hay  fn>m  a  large 
water  meadow,  and  to  get  his  wagons  over  a  water  channel  he 
had  placed  two  beams  of  timber,  on  which  the  wheelH  might 
run.  The  load  was  heavy  and  the  bridge  frail,  and  after  a  good 
deal  of  deflection  and  grumbling  one  of  the  beams  broke.  Ho 
exclaimed,  ^^There,  now  I'm  done!  I  have  no  more  sticks;  rain 
will  come  to  night  as  certain  as  taxe^s  and  I  shan't  get  my  hay 
in!"  I  was  standing  by,  and  told  hira  I  would  make  hia  en- 
gineering all  right  for  him,  for  I  saw  that  it  whh  only  a  few  of 
the  bottom  fibres  of  the  beam  that  had  yielded,  leaving  the  top 
as  strong  as  ever.  I  sent  for  a  saw,  and  much  to  his  alarm  1 
cut  the  other  beam  Hcri>s«,  as  deep  down  ojt  the  other  h»d  yielded; 
1  made  the  ragged  brejik  of  the  other  fair  with  the  aaw,  making 
an  aperture  ofabout  1  inch  perhaps;  bcut  the  beams  till  the  saw- 
cut  <ipened  to  about  Ik  inch,  and  drove  in  a  ]>iere  of  elm,  as  a 
wedge,  to  keep  the  Mide<4  of  the  notch  fttim  coming  together 
again.  This  done,  I  turned  the  beams  with  the  Tirvkeo  or 
wedged  side  upwards,  and  they  were  Htilhciently  stiff  to  allow 
tlie  wagon  to  pass  over.  This  method  of  stiffening  beom^i  is 
very  old,  and  still  very  common;  and  gentlemen  who  have 
estates  of  their  own,  or  estates  to  mauiige  fur  others,  should 
know  Q  little  of  such  plain  contrivancea. 

Of  timber  bridges  tnere  are  a  vast  variety  of  arrangements; 
hut  except  for  itoine  particular  pur|iuiie>4  (though  1  do  not  at 
this  moment  recollect  one),  and  under  some  circumstances  n*n- 
dering  tlie  execution  difhcuLt,  those  formed  with  bent  beams  are 
the  simplest,  cheapest,  and  beiit,  and  1  shall  not  trouble  you 
with  many  other  forms. 

We  now  come  to  the  last  section  of  the  first  term  of  lectures^ 
and  we  shall  have  to  take  for  our  studies  brickwork  and 
masonry  in  place,  and  aHccrtain,  by  the  brst  known  rules,  the 
dimetitiions  proper  for  different  works  built  of  them — as,  for 
instance,  retaining  walls.  Experience  has  shown  that  banks  of 
different  earths  will  '^stand"  at  different  slopes,  and,  presuming 
all  to  be  of  the  same  height,  we  may  say  that  chalk  and  grav^ 
will  stand  at  1  to  I ;  sand  at  1^  to  l';  clay,  if  perfectly  clean,  at 
about  li^  to  1;  but  if  mixed  with  sand,  thus  posi^essing  the 
power  of  absorbing  and  holding  water,  3,  or  even  4  to  I  will 
not  be  in  many  cases  tuo  much  slope  t4i  give  it.  'I'be  greater 
the  slope  the  greater  the  pressure  on  tlie  buck  of  the  retaining 
wall,  and  the  greater  must  be  the  thickness  to  withstand  it. 
The  theory  of  the  stability  of  waUs  to  supp<»rt  earthwork  is,  of 
course,  necessary  to  be  undervtoud;  but  the  calvutatiotiv  to  gain 
diniengioiu  must  not  be  ba«ed  upon  the  data  that  mathematicians 
have  asMumed,  for  the  varying  circumstances  under  which  such 
walls  are  placed  render  experiuiental  data  conipanitively  u»^ 
less.  The  walls  m'e  not  of  that  uniform  character  and  atabilily* 
which  they  are  taken  to  be  in  theory;  moreover  their  safety 
depends  in  a  great  measure  upon  their  proper  back  drainage; 
and  it  is  practice,  aided  by  the  knowledge  of  the  statical  laws 
relating  to  such  works,  that  alone  will  enable  us  to  get  at  Sttm 
dimensions. 

The  theory  of  the  arch,  also,  is  an  extremely  pretty  piece  of 
aoalysiK,  but  perfectly  ii!>ele!M  to  give  us  dimension,  or  even  the 
best  tiguro.  The  dilnculty  in  the  way  of  determining  the  best 
figure  of  an  arch  lies  in  our  comparative  ignorance  of  the  man- 
ner in  which  pressure  is  actually  communicated.  The  materials 
supposed  in  mechanical  problems  are  usually  perfectly  rigid,— 
those  of  nature  are  compressible;  and  though  it  \h  clear  a  very 
slight  alteration  of  form  might  throw  the  pressure  of  one  arch- 
stone  almost  entirely  upon  a  very  smalt  part  of  the  one  adjoin- 
ing, we  do  not  know  enough  of  the  nature  of  materials  even  to 
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'  at  the  Inw  of  diatributinn.  Anin^  if  one  part  of  an  arch 
■  overloaded,  but  prevented  from  fnllinp  hv  the  friction  and 
cement,  a  new  form  not  contemplnted  in  the  preceding  theory  in 
|U  exerted  u|ion  the  remainder,  and  ag»in  we  are  thrown  out. 
Jpon  the  proper  thickoess  of  the  arch  xtones,  for  arches  of  dtf- 
vent  spans  and  form*,  authors  write  with  great  caution,  and  no 
rdetermined  rule  ejcistM;  but  all  who  have  attempted  the  solution 
Ldiffer  in  opinion  as  to  the  dimension.  Thut  some  idea  mav  be 
■formed  of  the  discrepancies  which  have  arisen  from  calculations 
Ipf  thi^  dimenxiun^  1  may  remark  that  PalJadio  makes  the  arch- 
ratuoes  one-seventeenth  of  the  spaa,  tiautier  makes  them  one- 
I  twelfth,   nnd    Belidor  ^rea  one-twenty  fourth  of  the  «pan   an 

5 roper.  Penmnet  make«  his  arch-stones  at  the  springiojr  much 
eeper  than  at  the  crown — say  oue-half  deeper;  and  then  he 
takea  one-i!«venteenth  of  the  span  aa  the  depth  uf  the  key- 
stone. But  these  dimensionti  depend  upon  the  nature  of  the 
material  of  which  the  arch  is  built,  and  upon  the  tif;ure  of  the 
«rcb,  for  the  flatter  the  arch  the  jneater  the  pressure  at  the 
orown;  and  the  M>fter  the  material  the  sooner  will  it  crush,  so 
[that  a  greater  area  of  surface,  or,  what  is  the  same  thing,  a 
■  depth  of  vousBoir,  must  be  given  to  prevent  such  a  cata- 
be. 

iladio  tells  ua  that  bridges  oufrht  to  have  the  sarae  qualities 

rt  judged  necessary  in  all  other  buildings — viz.,  that  they 

I  b«  convenient^  beautiful,  and  lasting.     To  beconvcnicnt, 

Hie  slopes  or  grades  of  the  approaches  should  be  ea^y,  and  the 

ridih  of  the  carriage-way  ample.     To  be  beautiful,  it  i«  necea- 

iry  that  thev  be  in  good  proportion:  i.  e.,  all  their  parts  being 

pidentfsf  dullicicnt  to  rettiNt  the  forces  brought  to  bear  upon 

Imm;  and,   as  I  remarked  in  the  beginning,  the  word  beauti/ut 

m1  to  engineering  workw.  alwayti  means  this,  and  we  are  not 

der«latid  by  that  term  that  the  parts  are  decorated.     And 

>be  lasting,  it  is  nececsary  that  they  be  built  of  good  material, 

nd  have  their  foundations,  by  being  placed  at  a  sufficient  depth 

eneath  the  bed  of  the  river  (if  it  b«  a  river-bridge,  and  the 

nature  of  the  bottom  demands  it),  secure   from   any  scour  that 

nay  ari«e  from  any  cause  whatever.     Westminster  and   Black- 

riarfi  bridges  are  fallingsolely  fromiiDu-attention  tothis:  their 

Ftiundations  are  vpvs  the  bed  of  tbe  river,  not  beneath  it,  and 

he  scour  produced  by  the  removal  of  the  old  London  bridge 

aa  undemttned  the  caisMins,  and  left  them  without  a  leg  to 

l«tand  upon.  To  buiid  a  bridge  and  to  de/tigti  n  bridge  are  different 

Inatierv:  nothing  but  practice  can  teach  you  the  former;  but 

understanding  the  latter,  which  you  can  be  made  to  do  through 

Lectarei,  you  will  be  able  to  appreciate  what  you  see  put  into 

|<|iractice  more  readily  than  if  you  went  upon  works  ignorant  uf 

llie  general  priuciples  of  the  subject.     To  this  end,  therefon>, 

lectures  are  useful;  but  you  must   investigate  the  aubjecta  at 

leisure,  and  be  careful  to  understand  one  thing  before  you  begin 

anotlier;  you  will  tbuH  avoid  confusiun,  and  feel  satisfied  that 

you  have  nut  thrown  away  your  time. 

A  considerable  amount  of  prejudice  exists,  in  the  profession, 
agninst  Kngineering  classes;  and  if  tlie  lecturer  pretends  to 
(each  his  «tudentfl  to  be  engineers,  this  prejudice  is  unquestion- 
ably well  founded:  but  he  muy  teach  them  how  to  study  that 
t  they  may  become  engineer**,  with  less  labour  than  those  who  go 
linto  the  field  ignorant  of  first  principleii.    I  therefore  again  say, 
hat  lectures  confined   to  proper  subjects  are  useful;  and  if'l 
ucceed   in   pointing  out  a  tolerably  direct  system  of  study  to 
^nj  liateners,  I  sJiall  be  perfectly  content  to  think  myself  a 
fiDger-po«t. 


ON   DRINKABLE   WATERS   IN  GENEIL\L. 

By  M.  iMabuuaki»,  of  Fecamp. 

{Traiuilated  from  the  ^Hepertoim  de  Pharmacie  for  tka  "Chemiat'] 

^H  1-  1'lic  physical  and  chemical  constitution  of  waters  varies 
^^bvery  day  of  the  year,  and  every  instant  of  the  day. 
^Ka.  When  the  temperature  is  the  highest,  the  density  of  the 
^^Baler  is  also  the  uiu».t  considerable.  A  sudden  variation  in  the 
^^■•mptrature  causes  likeuiae  one  in  iIiIn  deiiHity. 
^B^  3.  This  physical  property  of  water  is  ako  iti^uenced  by  atmo- 
^Hbpberic  pressure^  but  iu  inverse  ratio  to  that  caused  bv  the  pre- 
"  cedinjc  influence.  The  greater  the  pressure,  the  weaker  the 
intensity.  Nevertheless,  when  an  augmentation  of  pressure 
oorresponds  to  an  elevation  of  temperature,  the  density  is  very 
■Ami  still  farther  augmented. 

i.  The  variation  of  the  proportion  of  the  gaseous  principles 


diaaolved  by  waters  not  only  causes  modifications  in  their  den- 
sity, for  the  saline  and  earthy  principles  which  they  hold  in 
solution  vary  equally  in  ihoir  proportions  under  the  influences 
which  1  am  about  to  mention. 

&.  The  waters  of  the  ocean  contain  chloride  of  lithiam  and 
0-0098  gramme  of  iodide  of  sodium  per  quart;  but  they  contain 
no  trace  of  nitrate,  although  these  saJtii  are  poured  in  abond- 
ance  into  the  sea  by  the  currents  of  fresh  water  which  flow 
into  it. 

The  cause  of  this  singular  phenomenon  is  due  to  two  different 
actions  which  take  place  simultaneously; — 1st,  under  the  reduc- 
tive action  of  sulphuretted  hydrogen  excreted  by  certain  mol- 
lusca  existing  in  the  depths  of  the  ocean,  the  nitric  acid  uf 
these  salts  is  transformed  into  ammonia  and  water;  tind,  under 
the  influence  of  the  respiratory  act  of  the  fish,  an  aoalogauK 
phenomenon  is  manifested,  likewise  giving  an  ammoniacal  pro- 
duct; the  ammoniacal  oxide,  formed  in  these  circumstances, 
eliminated  in  its  turn  from  the  water,  under  the  fonn  of  ammo- 
niacD-magneiiian  phoiiphate,  which  is  found  again  in  the  muddy 
deposits  which  accumulate  at  the  bottom  of  the  sea  and  on  the 
sides  of  rivers, 

6.  Rain  and  snow  waters  generally  contain  apnrectahle  tracer 
of  all  the  mineralising  agents  of  the  waters  of  the  ocean.  The 
former  always  retain  indications  of  sulphuretted  hydrogen, 

7.  The  waters  of  the  antediluvian  soils  generally  contain 
lithis,  and  probably  also  phosphates  as  well  as  fluorides  un^- 
ceeding  from  the  decomposition  of  mica,  more  or  less  abunuant 
traces  of  which  will  bo  found  in  all  these  Hoits, 

8.  The  waters  which  arise  among  calcareous  soils  always  con- 
tain appreciable  traces  of  ferruginous  carbonates  often  accom- 
panien  bv  carbonate  of  magnesia, 

9.  Iodine  and  bromine  are  found  also,  except  in  some  peculiar 
circumstances  which  1  am  about  to  mention,  in  ait  juiturnt 
ivater*.  We  can  easily  and  rapidly  recognise  their  presence, 
even  in  rain  and  snow  water. 

10.  These  two  principlo>4  may  disappear  from  water  by  pass- 
ing in  a  saline  state,  under  the  influence  of  the  vital  forces. 
Into  the  number  of  the  mineral  principles  fixed  by  vegetables. 
Terrestrial  planta,  but  particularly  ftirest  trees,  as  well  as  fresh 
water  plants,  contain  iodine  and  bromine. 

11.  The  origin  of  these  two  bo<lies  in  atmospheric  and  terres- 
trial waters  should  be  attributed  above  all  to  the  diffusion  of 
these  same  principles,  now  condeniaed,  in  sea  water,  whence 
they  are  carried  off,  some  in  the  saline  state,  by  the  va]>oun« 
and  aqueons  particles  wliicb  perpetually  escape  from  it,  as  well 
as  in  the  state  of  free  hydrated  acids  with  sulphuretted  hydm- 
gen  which  also  exhale  from  it, 

W.  1'he  endcmicity  of  gtnire  and  cretinism  should  not  be 
attributed  to  the  use  of  calcareous,  magjiesian.  or  selenious 
drinks,  but  solely  to  the  more  or  less  complete  diHappeurunce  of 
the  iodine,  originally  dissolved  in  the  water  which  the  persons 
affected  with  goitre  and  cretinism  use  fur  their  alimentation, 
this  principle  having  been  absorbed  by  the  numerous  vegetable^* 
which  iheti«  waters  havo  bathed.  The  enlargement  of  the 
thyroid  gland  is  nut  manifested  as  an  endemic,  excepting  in 
very  wooded  rxiuntries,  and  }iarticularly  in  those  whose  drink- 
able waters  wash  or  have  waslied  a  great  number  nf  plants. 

13.  That  in  populous  cities,  the  wntering  of  street-t  nnd 
public  places  during  times  of  choleraic  epidemics  should  be 
severely  prohibited,  sm  well  as  the  flowing  of  public  or  private 
fountains  into  rivulets  or  in  open  places. 

U.  That  the  waters  of  springs  and  rivers  are  purified  by 
flowing  on  the  surface  of  the  soil,  by  the  volatilisation  of  the 
carbonic  acid,  which  allows  the  insoluble  carbonates  to  separate; 
by  the  influence  of  vegetative  life;  by  the  vivificution,  under 
the  influence  of  the  luminous  rays,  of  the  organised  matters 
which  they  contain;  finally,  by  the  MiccesHive  decompoviiion  of 
these  same  matters,  which  decompositions  then  take  place  by 
causing  alwi  the  reduction  of  the  nitrates  uf  the  tresh  waters, 
and  their  conversion  into  ammonia. 

IJ.  That  in  c^dcareous  soils  at  least,  but  probably  in  all,  the 
volume  of  the  water  from  springs,  contrary  to  the  received 
opinion,  is  all  the  more  abundant  as  the  vegetation  in  more 
active,  and  that  it  dec'reases  in  amount  in  proportion  as  vege> 
table  life  becomes  extinct,  above  all  in  countries  where  the 
superior  soil  is  entirely  devoted  to  agriculture.  In  our  coun- 
tries the  springs  attain  their  m/trimum  in  quantity  about  the 
15lh  August,  and  tbey  sink  to  tbeir  minimum  about  the  end  of 
January. 

16.  Then  proceeding  to  the  natural  waters  of  the  Arrondiaee- 


142 


THE  CTVTL  T^NGTXEEE  AND  ARCmTECT'S  JOtJKNAL. 


ments  of  Hai-re  and  Yvetot,  I  deduce  from  their  annly'nes  that 
aJl  Hieae  waten  which,  withinit  exccjition,  nriite  in  calcareous 
soUa,  coiitnin  especially  curbonate  uf  lime,  the  jfropurtion  uf 
which  varies  between  0-153  ^r.  and  0'3Sl  ifr.  |jer  (|iiart,  salu  of 
magnesln,  sulphate  of  lime,  but  in  variable  pruportion,  nnd  cor- 
reipondintr  to  the  nntnro  of  the  stoil-i  which  produce  them,  bo 
thHt  the  alimentary  wnters  of  tho  atf^ftonieration  of  Huvre  are, 
with  those  of  the  welU  of  FecAmp,  the  nictst  fleleaious  in  the 
country,  nhich  is,  moreover,  explained  when  we  Itnnw  that  they 
llRue  from  the  Inferior  mitU  of  toe  Hecimdnry  fonnntion ;  whereas 
all  the  other  waters  in  the  country  have  their  sources  in  tho 
superior  stage  of  the  chalk,  or  at  the  verge  of  the  chalk  glau- 
oonieti. 

All  these  waters  contain  likewise  nitrate  of  lime,  the  propor- 
tions of  which,  vnrying  between  O-0(Ki»l  gr.  and  0-2i«*5  (tr., 
become  more  cunsidi-Tablc  in  those  which  flow  from  the  inferior 
■oils  of  ^lauconiuuB  furmation. 

l-'innlly,  nil  thew  watem  contain  appreciable  traces  of  xalt  and 
mnngane»e,  salts  of  potnsiMi  and  lithium,  iodine  and  bromine, 
phosphate  of  alumina,  and  perhaps,  I  believe,  even  iodicfttioos 
otjluoride  0/  calcium. 


MILLOWNERS'    RIGHT    TO    UNDERGROUND 
SPRINGS. 

Im  the  cauM  of  Dickinson  p.  the  Untnd  Junction  CJinil  Compiny,  tried 
in  tbe  Rolls  Couti  on  Ihe  2ad  ull.,  the  Matter  of  the  RolU  pronounced 
jodgtneni,  and  itidjt  wu  a  motion  for  an  injunction,  which,  by  the  enn- 
■eot  of  the  plalnliffs  and  the  defendinU,  had  been  tresled  ai  tlie  heaiing 
of  tbe  cause,  and  upon  which  bit  decision  was  to  hive  the  effect  of  a 
decree  mule  upon  Ihc  hearing  of  the  ciuie  upon  the  cridence  produced. 
The  utiject  of  tbe  suit  wu  to  reilrsiii  the  defrndinti,  tlie  Granil  Junction 
Cinsl  Company,  from  further  rxcaviting  and  uilng  the  wiiert  of  a  well 
sunk  by  Ihein  near  Tring,  in  Uuckioghamabire,  at  a  place  called  the 
Cow-roast  Lock,  and  to  restrain  tbcm  froin  pumping  any  water  out  of 
Ihe  aame  into  the  lummit  level  of  tbe  canal,  and  from  digging  or  aink< 
log  any  nther  well  whereby  the  soarcea  and  suppliei  of  the  *iat«r  of  ibe 
rivers  Uulbonrne  and  Gnde,  or  either  of  them,  wight  be  obstructed  from 
flowing  down  to  tbe  milla  of  the  plaintifTa,  The  queitions  on  the  motion 
and  in  the  came  were  subttantially  the  aame,  and  the  arrangr:menl  men- 
lioned  bad  been  came  to,  much,  be  cookidered,  to  the  advantage  of 
either  party,  Tbe  plaintiffs  contended  that  tbey  were  entitled  to  tlx 
full  and  uurettraincd  supply  of  water  to  their  mills  both  by  contract  aad 
by  cummon  law,  and  therefore  entitled  to  tbe  injunction.  On  the  other 
band,  Ibe  defendants  tubmilied  that  they  were  jnatiHed  in  what  tbey 
bad  hitherto  done,  and  therefore  that  do  iujunctioa  ought  to  be  issued  1 
but  there  was  not  much  ditGcully  in  atri<rmg  at  what  tie  considered  a 
proper  cuncluiiui^  The  Bulbuurne  wai  a  stream  rising  in  the  neighbour* 
hood  of  fring.  and,  proceeding  hy  Uerkbampitead  t{]  a  place  called  Two 
Waters,  fell  Into  the  Uade,  which  it  self  afterwards  fell  inlo  the  Colae. 
The  plaititilfs  were  the  owners  of  four  milU  called  Apilcy,  Nub,  Home 
Park,  and  Cruxley,  for  tbe  purpose  of  manufacturing  paper,  litnate  at 
KinK'a  Langley.  Abboti't  Langley,  and  Uickmansworib,  which  had  cost 
about  95. 000/.,  independent  uf  Tariuiis  additions  they  had  miilc  to  the 
buildings,  and  it  was  not  disputed  that  tliey  wer«  ancient  nitlU,  existing 
pnor  to  tbe  act  of  1"{)3.  These  milli  were  supplied  with  water  power 
thiuugh  Ihe  aid  of  the  tiTers  Uullrourn>^  and  Gade.  in  April,  179^,  the 
first  act,  33rd  (jeorge  III.,  chap.  HO,  was  pasted  for  the  making  of  the 
Mnal.  by  icctioas  3^  and  3tJ  of  which  act  it  was  proTided  that  reserroira 
ahould  Ite  made  by  the  Canal  Company  for  the  porpoae  of  gathering 
llood'Watcr  and  supplying  the  rtiert  Uulbournc  and  Gade,  when  required 
far  the  use  of  Ibe  nuiliowueri,  with  aa  much  water  as  should  be  taken 
Ibcrefroiu  fur  tbe  uie  uf  the  canaL  Tbe  canal  was  completed,  but  the 
re*erToiTs  were  never  made,  and  in  1SU9  and  1811  tbe  plaintiff  Uickinsoo 
became  the  purchaser  and  owner  of  tbe  mills.  After  tlie  plaiiitifT  became 
the  untter  uf  lltese  mills  he  brought  lliree  aclioni  iigaiust  the  defendaota 
in  ll^Ilj  and  1817  (or  tbu  withdrawal  of  water  to  aninjurinus  extent  upon 
the  supply  of  tbe  riven,  in  all  of  which  he  proved  actual  injury,  and 
recoTeied  damiges~-ia  one  of  2000/.,  in  another  of  2S00f.,  and  in  the 
third  of  dOUOJ.  A  suit  was  also  instituted  in  this  court,  in  which  Sir 
William  Graitt  thought,  ai  there  had  beea  uoneceitary  delay,  the  plaiotiff 
WBi  not  cnlilted  to  the  relief  he  lought ;  but  this  was  not  material  to 
the  present  (jufsliun.  A  fourth  action  was  brought  in  1817,  which  was 
nftrrcd  to  arbitration,  and,  in  order  to  put  an  end  to  such  a  course  of 
expeasive  liligatioAi  a  compromise  was  come  ta.and  ailicles  of  agreement 
of  the  lllh  of  September,  1817,  were  entered  into  by  and  belween  tbe 
canal  compsDV  and  the  plaintiff  and  his  partner,  Mr.  Longman,  by  which 
tbe  comjuny  covenanted  to  apply  to  Parliament  for  power  to  make  a 
deviation  of  the  canal,  by  whicb  it  should  be  united  with  the  river  ahortly 
abuvc  Ibe  mill*  of  tbe  plaintiff's.  The  second  claiiae  contained  a  covenant 
that  Ihe  company  would  not  make  any  further  alteration  uf  the  ktate  of 
comniuiiicBtian  between  the  caoal  and  tbe  rivers  Gade  aad  Oulbourne, 
abure  the  Naah  mill,  but  ibould  continue  it  as  then  exi&ting,  luhject  to 


the  proposed  alteration.  Thii  contract  was  embodied  in  aa  ael  of  Par- 
liamesk,  &Sth  George  III.,  chap.  16,  which  was  nbuined  in  Ihe  next 
tnsion,  and  which,  after  reciting  that  dispute!  had  arisen  which  it  wai 
desirable  to  settle,  enacted  by  the  third  section  that  it  iboold  not  be 
lawfol  for  the  canal  company,  upon  any  pretence  wbatsoertr,  to  deviate 
more  than  thirty  yard*  from  tbe  plan  therein  named,  nor  lo  make  any 
alteration  in  tbe  state  of  communication  between  the  canal  and  the  rivera 
Uade  and  Uulhoume  other  than  aa  autliarised  hy  that  act,  nor  to  divert 
any  of  Ihe  waters  of  the  said  rivera,  or  any  of  them  than  ai  diverted  at 
the  time  of  passing  the  act. 

No  further  dispute  or  conteit  irtne  belween  the  parties  until  1849, 
when  the  company,  who  had  hitherto  been  in  the  habit  of  pumping  water 
laiKd  from  the  cbalk  stratum  on  the  north  aide  of  the  summit  level  near 
Tring  into  the  canal,  in  order  In  avoid  tbe  large  eipenie  occasioned  by 
that  practice,  sunk  a  large  well  70  feet  deep  at  a  point  near  Ihe  Cowwoatl 
Lock,  to  which  they  attached  a  ileam-engine.  and  proposed  lo  pump 
water  from  tbe  well  to  tbe  higbesi  level  of  the  cansl  at  the  rate  nf  a  lock 
of  water  per  hour  for  twelve  boora  per  day.  it  was  conltnded  by  tbe 
plaiatilfs  that  this  practice  emptied  the  water  from  tbe  sooice  of  the 
Uulbourne  to  exactly  tbe  same  extent  the  water  was  pumped  from  tbe 
well.  The  defendant*  alleged  that  the  water  being  uard  at  tbe  suramil 
level  could  not  injuriously  affect  the  plaintiffs,  and  what  they  lott  in  tfaa 
one  they  gained  in  another;  but  the  plaiotiffi.  altbougb  they  adnltted 
that  the  water  was  puoipoJ  into  the  canal  at  Ihe  summit  level,  denied 
this  for  two  tessoQs — that  it  did  not  remedy  tbe  evil,  inasmuch  as  one* 
half  of  the  water  passed  off  to  the  north  and  Ihe  other  half  to  tbe 
sooth  \  and  even  if  it  alt  came  down  In  the  south  it  did  so  only  when  1 
barge  ascended  or  descended  on  that  side,  and,  in  consequence,  the  lock 
of  water  so  liberated  passed  through  all  the  steps  of  the  canal  and  found 
its  way  to  the  Ttiamea  without  augmenting  llie  supply  lo  tbe  ptaintitft' 
mills,  whereas  if  the  water  flowed  through  the  Bultmuroe,  which  it  woald 
do  by  percolating  through  tbe  chalk  If  it  were  not  diverted,  it  would  keep 
up  a  constant  and  adequate  supply  to  the  plaintiffs'  mills.  In  contirma- 
tnin  of  this  It  wsi  alleged  that  the  stratum  being  chalk  no  overflow  of 
tbe  river  was  ever  seen,  and  that  the  soil  gave  out  gradually  through  tbfl 
summer  the  water  that  fell  daring  the  rest  of  the  yrar.  It  further 
appeared  that  Ihe  amount  of  water  which  had  fallen  during  the  piecediag 
months  could  he  asoeruincd  by  the  rain  gauge,  and  the  supply  of  water 
titerehy  regulated,  and,  as  was  atlrged,  all  this  would  he  destroyed  hy  tbi 
continuance  uf  the  practice  adopted  by  the  defendants  with  rtlalion  to 
thrir  well.  In  this  state  of  things  tbe  bill  was  filed  on  tbe  'ilil  of  April, 
lHt9,  and  on  the  lllh  of  June  fbltoning  Lord  Langdale  made  an  order 
fur  certain  experiments  to  he  trieit,  undiir  the  direction  of  Mr.  Cubitt, 
iat  the  purpose  of  observing  the  effect  cauaed  by  the  iiumptng  of  the 
water  from  the  well  upon  the  river  Bulbourne.  Mr.  Cubilt  reported,  oa 
tbe  :^2nd  of  March,  1H&0,  that  the  eipetlments  he  had  made  showed  the 
fact  thai,  by  pumping  the  water  from  tlie  well,  Ihe  itrram  of  the  Bul< 
bourne  was  considrrably  diminished,  and  that  it  might  by  such  means,  if 
continued,  be  completely  dried  up  for  a  considerable  distance.  On  tbli 
evidence  the  motion  was  rrnewed  before  I<urd  Langdale,  and  In  Auguat, 
1850,  be  made  an  order  by  which  tbe  company  were  restrained  from 
pumping  water  from  tbe  well  except  they  conveyed  one-half  uf  it  by  ptpaii 
and  dbcharged  it  near  to  tbe  plaintiff*a  mills,  which  condiliou  the  com* 
pany  coiiaidered  as  too  expensive  lu  be  entered  upon  as  a  temporary 
expedient  before  the  rights  of  the  parties  were  finally  and  conclusively 
ascertained  hy  the  proceedinga  then  pendiug,  and  that  order  had  Iba 
effect  of  an  injunction  absululc  from  that  time.  In  addition  to  that  order 
Lord  Langdale  directed  a  case  to  be  aent  to  the  Court  of  Excbtrqucr  for 
tbe  opinion  of  that  court  upon  six  questions  ;  and,  in  answer  to  the  first, 
Ihe  judges  were  of  opinion  that  by  the  taking  of  tbe  water  the  company 
had  vinlated  the  act  of  5Hth  George  IIL  as  well  as  the  agreemeat,  aud 
had  rendered  tbemietvea  liable  to  actions  irrespectively  thereof.  On  tbs 
second  question  the  court  was  of  the  same  opinion,  as  to  the  diversion  of 
the  water,  whiL-h  otherwise  would  bave  petcolated  and  gone  through  the 
intervening  chalk,  and  thus  have  found  its  way  into  the  river  and  to  the 
plaintiffs'  mills.  The  third  question  was  alio  decided  in  the  plaialifl^* 
(avonr  1  and  Ibe  remaining  three  were  only  vatlationi  of  the  othen 
intended  to  meet  every  point  of  law  suggested  by  tbe  facta  appearing  on 
the  report  of  Mr.  Cuhiit,.  and  wt^re  not  material, 

After  a  full  argament  the  Court  was  of  opinion  that  the  acta  done  bj 
the  defendants  violated  ihe  act  of  Parlianient  and  the  agreement ;  end 
that  even  if  the  act  had  never  jiassed,  and  the  agreement  bad  never  been 
entered  into,  the  d>>fendants  would  nut  bave  been  justlttrd  at  cnmmon 
law  in  the  acta  they  bad  committed,  hut  would  have  rendered  ttiemselvet 
liable  to  actions  fur  damages,  occasioned  by  the  loss  of  water  supply  to 
tbe  plainlitTi'  mills.  In  this  state  of  things  the  mgtion  was  resumed 
before  liim  (his  Honour)  to  restrain  the  defendants  hy  injunction  from 
uiing  the  well  as  complained  of.  On  the  part  of  the  defendants  it  was 
urged  among  other  things  thai  the  case  for  the  judges'  opinion  was  i»* 
perfectly  itatrd,  therefoie  no  jtut  conclusion  could  be  drawn  upon  it 
adverse  to  the  defeadsots,  and  that  no  just  conclusiun  could  be  drawa 
from  Mr.  CubtU'H  experiments,  becaoKC,  allliough  these  ten  days'  inee^ 
ssnt  pumping  diverted  the  water,  it  did  nut  follow  thai  the  moderate  «at 
of  the  well  would  have  the  effect  complained  of;  that  in  the  one  oaae  it 
WM  tocessBot,  while  (he  company  pumped  only  durtog  a  portion  of  tbe 
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day.  and,  eoaie^Qcnllj,  if  tbe  injuncUoa  were  granted  it  tfaonld  be  con- 

Ikotd  to    (he    ezceitive   pamping  compliiord  of ;  and  that  ai  the   fall 

between  the  Ctw-roiat  Lock  and  the  luillt  wis  tuch    ai  would  probably 

reader  the  diminution  of  witer  hj  pumping,  ai  pracliird  by  them,  imper' 

ecpUble,  the  injunction  should  he  *o  limited  at  to  itop  onl;  the  pumping, 

:  •»  &r  aa  it   hindered  the   beneficial  working  of  the  milU.     ll  wai  alao 

I  Brged  thaL,aftsurnin|  there  was  a  legal  ri(^ht  in  the  plainlifl*,  a  mere  legal 

I  ri|tht    could    nnt    iu»tiin  aa    application  for  an  iajunciioo ;  and   that, 

(•uppoaing  (he  iBonnveoience  oo  either  lide  could   be  btlaoced,  it  would 

■  be  found  that  marh  greater  injury  would  arise  to  the  diffendinti  and  to 

Ithe  pobliE  fron  the  ttflppige  of  tlie  ranal  through  tlie  want  of  wt(«r. 

[srhidi  would  be  certain,  than  thai  which  would  aiiie  to  the  plaioliffii, 

I  and   which  waa   uncett*in  and   proappctire.     After  giving   an  attentive 

looatidcralioo    to    the    auliject,    and   reading  over  an  immente    mati  of 

Idocuoieiiii.  he  euteriaiocd  oo  doubt  that  the  plaintiff's  were  eniitled  to  a 

idcerce  in  their  favuur  on  the  cuntract  entered  iulo  between  tbeni  and  the 

rfnxlaata  on  the  lUhof  Septrnit>er  1K17,  that  thry  ^ihr  said  companj'] 

llbould  not,  nor  wnuld  not  at  aoy  liroe  hereafter,  make  any  alteration  in 

[the  atale  of  com  muni  oat  ion  between  the  canal  and  the  riveri  Gade  and 

JBoDrourne,  above  Naih  mill,   or  any   diTeriion  of  the    watera  af  Ihoae 

[  riven,  bat  the   same  should   continue  as  then  eiiiting ;  and   after  this 

llgreement  followed  the  act  5t)(b  of  George  HI.     The  first  quettion  that 

[•roae  was.  whether  this  was  such  a  contract  ai  the  Court  would  reatrain 

[yartiea   thereto  from   viuiating.  aod   upon  tbia   he  had    not   the   least 

I  doaht.     The  consideration  for  it  was  valuabto,  and  the  company  aUtaiaod 

[the  value  by  the  cessation  of  litigation.     The  neit  question  was,  whether 

'  the  acta  of  Ibe  defendanli  were  a  violation  of  the  terms  of  the  contract 

M  well  aa  uf  the  atatute.     The  report  of  Mr  Cubilt  showed  conclusively 

tlsat,  by  means  of  tbe  pumping  from  the  well,  the  waters   were  diverted 

lfit>in  the  riven;   and,  liKlependently  of  the  decision  of  the  Court  of 

l^xchcquer,  be  should  upon  that  report  have  enteruioed  no  doubt  that 

I  tba  company  had  violated  the  agreement,  and  also  tbe  provisiona  of  the 

Iftct,  by  pumping  the  nater  out   of  tbe  welt  into  the  summit  level;  but 

t  esse  Mni  by  Lord  Langdale,  and  the  answer   giren  thereto,  was  con- 

liffe  opoo  Ibe  lutiject.     It  was  a  contract  duly  entered  into  by  bath 

,  and  when  viulatcd  it  was  no  answer  by  the  parties  violating  it  in 

[^Say  dial  no  injury  waa  inflicted  by  their  acts  upon  the  other  party.    If 

I  tbe  plaintifTi)  bad  purchased  Irom  the  company  a  right  to  prevent  tbe 

aalcra  fruoi  being  diverted  iu  any  other  manner  than  as  at   the  time  of 

I  tbe  passing  of  tbe  act  of  SSth  George   III.,  it  waa  for  tbetn   to  judge 

Fwhether  the  agreement  ahoold  b«  preserved,  ao  far  aa  they  were  concerned, 

[In  ila  lategrily,  and  not  the  defeoilants-,  and,  therefore,  in  his  opinion,  it 

[vraa  not  a  matter  of  any  moment  in  this  case  (hat  tlie  plaintiffs  had  not 

I  given  any  evidenrc  of  the  dvnagc  done  to  tbem  by  the  ads  complained 

'  of.    Having  established  that  those  acts  were  a  vintation  of  tbe  agreement 

I  fnd  the  act,  the  plaintiffs  were  entitled  to  call  upon  the  court  to  protect 

'  tbeoi  in  the  enjoyment  of  the  right  which  they   liad  ao  purcbaaed  ;  and 

hewn*  of  opinion,  therefore,  a  |>erpctual    injunclion   must  be  issued  to 

restrain  the  company  from  farther  eicavsting  or  sinking  tbe  well,  or  from 

pomping  or  removing  any  water  from  the  well  iulo  the  summit   Level  of 

I  tbe  canal,  or  ftum  digging  any  other  well  by   which  the  auppliea  of  the 

rifera  Bulbourne  and  Gada  would  be  prevented  from  lluwing  down  to  the 

mills  of  the  pIsinlilTt.     It  did  not  appear  necessary  to  him  to  order  the 

CQCBpaDy  to  fill  up  the  well  i  it  was  only  oeceiaary  to  pievent  iheu  from 

i  to  using  It  as  la  create  injury  to  the  plaintiffs,  and  the  defendanla  must 

I  pay  the  costs  of  tbe  suit  as  well  aa  of  the  experimenti   made  by  Mr. 

iCubitt. 

A  discussion  having  taken  place  between  counsel  as  to  tbe  terma  of 
["tbe  injunction. 

His  iloNooR  said, — In  his  opinion,  as  the  well  now  stood,  tbe  water 

[drawn  from    it  waa  water  that  would  And  ila  way  by  percolation  through 

rtbe  cbaU  stratum  to  the  rivers  Bulbourne  and   Gade,  and  the  compaay 

Ijttttst,  in  its  present  atale,  be  restrained  from  drawing  any  water  from  it. 

iBa  drd  not  restrain  them  from  malting  a  fresh  well,  and  drawing  water, 

rproTided  it  did  not  divert  the  water  from  tbe   Uulbourae  or   Gade ;  and 

iita  intention  was  also  of  course,  if  the  present  well  could,  by  further 

excavation,  be  carried  to  a  lower  level,  lo  ai  to  prevent  any  injury  to  the 

,  rivers,  and  thereby  to  the   plaintilfs,  that  they  should  not  be  prevented 

'  om  so  d>*ing.     It  wu  difficult  lo  etpreia  the  order,  but  (he  parties 

|Bi^bt  easily  arrange  it.     If  the  welt  was  lo  be  furtber  excavated,  soma 

aatar  must  necessarily  be  taken  nut ;  and,  lliererore,  if  it  was  determined 

1:10  pursue  that  course,  alluwance  tunil  be  made  for  a  reasonable  quantity, 


THE  RECENT    LAND-SLIP   AT    THE    MANCHESTER 

WATEinrOKKS    HESKUVOIKS. 

Im  the  Journal  fur  March  we  piv9  an  B(MM>uiit  uf  the  HtujiLMi- 

loua  wurka  in  (irugretw  for  tbe  reaervoirx  of  the  MjuielieHler 

'ft'aterwurka,  and  the  threatenetl  damage  by  the  heavy  storme 

vbich  ttH>k  ]itac«  at  the  ead  of  January  and  beginnings  of  Feb- 

iToary.     Ic  has  aince  been  ascertAined  that  the  works  suffered 

iBeriuualy,  and  part  of  tbem,  it  la  reported,  arc  likely  to  be 

lirougbt  to  a  standatiU  io  oonsetjuence  of  a  serious  luod-alip 


I  by  the  floods.     It  appears  b^  a  report  of  the  Water- 
imittee  to  the  Manchester   Town  Council  that  "the 


occasioned  1 
works  cotnmii 

committee  approved  of  a  sugKeitiun  made  by  Mr.  Bntemaa, 
that  he  should  he  authorised  to  confer  with  one  or  more  ttf  the 
most  eminent  engineem  of  the  preaent  day,  aa  to  the  course  to 
be  pursued  in  re-nrrangiag  the  works,  or  otherwitte  modifying 
the  Bcbeme,  in  confteijuence  of  a  retient  land-slip  near  the 
Rhodeti  Wood  reaervotr;  and  also  determined  tbnt  the  en- 
gineera  who  might  be  appointed  ahould  be  requettted  at  the 
name  time  to  examine  the  worka  generally,  and  the  whole 
scheme  aa  oroposed  to  be  completed,  and  to  report  their  opinion 
thereon.  The  committee  hnve  made  the  necetiMtry  arrrauge- 
menta  with  Mr.  Robert  Stepheni<on,  M.i*.,  and  Mr.  Jiiainbard 
lirunel,  to  survey  and  repurt,  and  to  confer  with  Mr.  Bateman 
as  to  any  re-arrangeroeot  or  moditicttion  of  the  works  which, 
in  connection  with  the  land-slip^  referred  to,  might  be  nece^ 
Nary  or  advitiable.  On  Saturday  the  '27th  March,  .Messrs.  SCe- 
phenaon  atid  Ilrunel,  accompanied  by  Mr,  Itateman,  Sir  £. 
Armitage,  Alilermen  Pilling  and  ItHUcroft,  and  the  town  clerk, 
went  over  the  whole  of  the  works,  and  made  such  an  examina- 
tion and  Inspection  aa,  with  the  jilana  and  sections  before  them, 
and  the  explanationa  uf  the  engineer,  will  enable  them  to  per* 
form  the  important  duties  which  they  have  undertaken  on 
behalf  of  the  corporation.  The  whule  "f  the  wurks  between 
the  Godley  reaervoir  and  Ardwick,  including  nuch  reaervnir,  the 
Mottram  tunnel,  tbe  Denton  reaervoir,  and  the  maine  laid  down 
between  Uodley  and  Ardwick,  have  been  sume  time  ago  deli- 
vered up  aD  complete  by  the  engineer  to  the  corporation,  and 
are  now  under  the  charge  and  control  of  the  cumroittee,  and 
have  been  placed  under  the  immediate  superintendence  of  Mr. 
Wilson,  the  out-door  superintendent  in  the  waterworks  depart- 
ment." 

Mr.  Bnteman,  the  engineer,  alao  made  the  following  report: — 
'*Manchetter,  March  30fA,  185?. 

" Gentlemen,— My  last  general  report  upon  the  atate  uf  the 
works  wns  made  In  Auguiit,  18A1.  since  that  time  the  workit 
have  been  making  steady  progreaa.  The  Ilti.inch  and  4<>>inch 
main-tiipes  from  Godley  and  Ueuton  to  Manchester  have  been 
now  for  many  months  completed  aud  in  constant  use.  The 
Denton  rescrvoira  arc  tiniched  as  far  as  they  can  be  until  the 
banks  are  perfei'lly  consolidated,  when  some  of  the  brick  lining 
now  only  temporarily  laid  on  uill  be  set  in  mortar,  and  perma- 
nently laid.  One  of  these  reservoira  since  Augui^t,  and  the 
other  for  scvaral  months  past,  have  been  holding  water  for  the 
supply  of  the  town.  The  liodley  reservoir  is  also  fiuinhed.  and 
in  USD  for  the  supply  of  the  town.  The  Rhodes  Wood  conduit, 
which  completes  the  communication  with  the  river  Ktherow,  it 
also  completed,  and  employed  in  conveying  water  to  the  reser- 
voir for  tlie  use  of  the  town,  when  the  state  of  the  river  is  such 
as  will  allow  the  abstraction  of  water  without  injury  to  the 
mills.  At  the  Hollingwurth  and  Ariifield  reservoirs  oonHiderable 
progress  has  been  made  with  the  stoning  of  the  inside  slujit^ 
and  all  masonry  and  the  formation  of  the  embanknientij  Is  nuw 
resumed.  A  considerable  quantity  of  water  has  been  stored 
from  time  to  time  in  the  Arntield  reservoir,  for  the  use  uf  Man- 
chester, and  the  HoIUngworth  reservoir  is  now  also  ready  to 
hold  a  large  quantity.  At  the  various  works  upon  the  river 
Ktherour  nnd  in  the  valley  of  l-ongdendale,  although  much  pro- 
gress has  been  made,  mnny  operations  have  been  retariled  by 
unavoidable  circumstances.  Everything  at  the  Woodhead  reser- 
voir la  completed  except  the  upper  part  of  the  waste-weir  and 
a  branch  puddle-trencn  on  the  northerly  or  Cheshire  side  of  the 
valley,  which  Is  being  sunk  to  the  shale  for  the  purpose  of  ren- 
dering the  reservdir  on  that  side  perfectly  watertight.  This 
trench  has  required  sinking  to  a  greater  depth  than  was  antici- 
pated, but  it  is  now  at  the  1>ottoiii,  the  shale  or  other  watertight 
foundation  having  been  readied  throughout  its  whole  length. 
It  will  tiow  be  re-lillcd  with  puddle  as  rapidly  tts  possible.  .At 
Torslde,  the  branch  piulill>e  alluded  to  in  my  last  report  haa 
been  put  in,  anri  the  works  at  that  embankment  are  proceed- 
ing. At  the  Rhodes  Wood  reservoir  the  embankment  has 
made  great  pmgresH,  and  ih  completed  fur  between  -to  and 
M  feet  in  height.  The  works,  however,  at  this  reservoir  are 
for  the  present  suspended,  in  consequence  of  a  land-alip  which 
occurred  towards  the  conclusion  of  the  heavy  rain  with  which 
this  district  was  visited  in  tbe  early  part  of  the  month  of  Feb- 
ruary, and  which  has  materially  shaken  the  mnsonry  of  the 
waste-weir  which  had  just  been  completed.  That  tand-sltns 
had  formerly  taken  place  in  tbe  valley  waa  easily  discernible  by 
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tliose  accnstonied  to  make  sucli  obscrvntinos;  but  with  the 
exception  of  s  narrow  (dip  of  irmund  about  the  centre  of  the 
Rhodei  W)>ud  reservoir  which  haa  iilways  been  slightly  on  the 
move,  00  roovement  had  occurred  within  (he  memory  of  man  in 
citiiations  likely  to  be  affected  by  our  wurka.  The  ground  over 
-which  the  waste-weir  was  constructed  had  every  appearance  of 
boini^  firm,  the  utrata  being  ajipiirentty  in  iritu,  nr  at  all  events 
bearing  no  evidence  of  recent  diitiirbiince.  The  exceaaively 
hoai7  ruin,  however,  of  January  and  February,  amounting  in 
tlx  weeks  to  11^  inches,  appenrs  to  have  penetrated  the  upper 

Sortion  of  the  ground,  consiBting  for  tlip  mftst  part  of  rock  and 
ry  materiiil,  and  lo  have  %o  wette<I  «ir  lubricated  the  surface 
of  fihale  on  which  it  rp»l«l  «s  ti>  set  ttio  hill-side  in  niotinn, 
which  talvJnfT  a  slidinji  direction  obliquely  down  the  valley,  dia- 
"turbed  and  crushed  the  whole  of  the  mnxonry  of  the  wa«tc- 
weir  and  watercourse.  'Hie  extent  of  gmiind  niovwl  Is  about 
thirty  acres  measuring  about  a  third  of  a  mile  alonir  the  valley, 
and  300  or  too  feet  in  height.  This  ma«s  was  moved  iiltogpther, 
the  extent  of  motion  being  nptiarentty  from  6  inches  tu  1  foot. 
An  examination  of  the  line  of  fracture  clearly  indicates  the 
existence  of  an  ancient  slip  upon  the  same  site,  which  has, 
probably,  some  time  occurred  from  the  same  cuui«e  which  set 
the  ground  in  motion  now.  The  r|nantily  of  rain  which  fell 
upon  its  surface  from  the  3rd  to  the  9th  of  February  was  6^ 
inches,  to  which  must  be  added  nil  the  witter  which,  pcnetniting 
the  rocky  e^arpment  at  the  summit  of  the  slope,  would  break 
out  as  <HMm  n«  it  reached  the  shale  beneath  the  moved  material, 
and  probably  And  its  way,  fur  the  mo<it  part,  between  the  origi- 
nal surface  of  the  hill-tdde  and  the  undertiiHe  of  that  which 
had  alipped  over  it  from  a  higher  elevation.  The  be*it  mea-^ures 
for  adoption  under  the  circunutances  are  now  under  conaidera- 
ti(uij  in  connection  with  Mr.  Stephenson  and  Mr.  Brunei,  whose 
advice  the  waterworku  committee  have  allowed  me  to  nhtnin. 
No  other  damage  was  suMtained  during  the  heavy  floods,  the 
whole  water  having  been  pa-^ited  with  aafety,  although  towards 
tlie  conclusion  of  the  rains  1  began  to  be  apprehensive  that  our 
power  of  storage  would  be  exhau»4eil.  The  <iuantity  of  water 
which  passed  through  the  re»ervoir  from  the  beginning  of  the 
vear  to  the  VMh  of  February  wns  upwards  of  HOO,<n>ii,(KMi  gal- 
lons. AH  the  watercourses  and  the  muKonry  in  the  valley  of 
Longdendale  in  connection  with  the  various  reservoira,  are 
nearly  completed.  The  reservoim  have  been  constantly  u*ed 
for  supplying  the  mill?),  and  as  the  works  become  further  ad- 
vanced, a  still  greater  (quantity  can  be  delivered. 

"J.    F.  BATEMAy." 

An  appendix  by  Mr.  Shorland  states  that  100  miles  and  583 
yards  oi  pipes  have  been  laid  within  the  borough  up  to  Feb- 
ruary S8tn.  ISo'j;  there  have  been  fixetl  to  new  and  old  mains 
3D30  new  hydrants;  and  19,BB0  additional  hou»ea  and  buUdiof^s 
have  been  supplied  with  water. 

The  fiillowing  is  a  summary  of  the  expenditure  incurred  up 
to  the  present  lime: — 

dr  a.  d, 
Sxpenies  connrctcd  with  oIitAinthK  the  two  Bcli..  l^.'262  14  3 
Le|al  fend  deputilion  eipcnw*  lucuired  ajuce  the 

acta  were  oliUinr d 2,934     6     6 

Exppdtea:  liurrowing  moary,  stamp*,  &c. 1,791  19     0 

Intereil  upoa  tMrrowcd  money 17,7U     1     i 

Borrowed   inotiey  repaid 17d.88ri  12     6 

Purchai«  at  land,  conipenMlioR,  &c...>.. 9tt,20&  19     8 

Paid  cuntrictors  for  works,  rc»er- 

•tQiTt,       WBlercooracA,       weiii, 

bridgei,   &c £U6/)60     2     1 

Paid  fur  ironnork 5,974     3     S 

Paid  for  treiicb  cuttiag &,034  IS     1 

Paid  for  iron  pipca S8,0fl3  16     6 

Paid  for  valve 6.0&2   11     0 

Paid  (or  lead  for  pipe  laying  ....        2,US    9    2 

213.950  16    3 

Work  done  artder  the  dircctioa 

or  Mr.  Balrman £54,97313     2 

Enfineer'a  chargva     10,4(KI     0     0 


Danage  done  by  floods  . . 
>lt»cellaofioaa  piymenta 


6&,3;3  13  2 
2.046  4  3 
4,651   14     B 


Total £699,421     I     7 


BEOZBTER    OF    tlt^'W    PATEIVTS. 

WnOUGHT-IRON    TUBES. 

T.  Krkbick,  of  Edghaston,  Warwick,  ironfounder,  for  intA 
prot^tmnitu  in  tht  maiiufurturY  of  trmiight-iron  tubeit. — Pateql 
dated  Sept.  i,  18^1.     [Reported  in  AVtr/^nV  Ijoruinn  Journaf.j\ 

The  patentee  states  that  the  interior  surfnceii  of  cast-ii 
tubes  have  been  heretofore  enanielled  and  glazed  by  the  appUJ 
cation  of  two  coatings— one  for  the  body,  and  the  other  for  th# 
irlaze.  He  claiina  tlie  enamelling  and  glnxing,  in  the  man ne 
nereafter  mentioned,  of  the  interior  surfaces  of  wrougbt-ira 
tube«  only.  The  exact  proportions  of  the  materials,  betoD 
given,  in  the  recipes  for  the  two  coating?*,  are  not  e^^ntial,  biif 
may  be  vnried. 

Two  coatings  are  applied,  the  first  being  a  eoraposltiua 
form  the  body  of  the  enamel,  and  the  second  forming  the  glazvJ 
When  the  Inner  surface  of  the  tube  has  been  cleaned,  the  firai' 
composition  (pretwntly  described)  Ji  poured  through  the  Lub« 
which  is  at  the  ^tarne  time  turned  round,  to  injure  an  even  coat 
ing  u{>on  every   partj  and  the  composition  is  allowed  to  setM 
'J'he  cumpusition  ts  prepared  by  mixing  lOU  lb.  of  calcined  fllnC' 
ground  ic»  H  fine  powder,  with  75  lb.  of  borax,  ground  fine^  an 
then   fusing  the  mixture;  when   it  U  cold,  to  lb.  of  the  fu!< 
matters  are  ground  in  water  with   Hit.  of  pottera'  elay,   and 
brought  to  such  &  consiKtence  that,  when  an  article  ix  dippe<d 
therein,  a  coating  of  about  TSrt^cb  thick  will  be  left  upon  it,^ 
forming  the  first  creating  or  body,  to  support  the  glaze.     After 
the  ftrst  composition   is  i^et,  the  aecond  com|K>sition  or  glaze- 
powder  is  poured  through  the  tube,  which  U  turned  n»und,  aoj 
aM  tu  cause  the  powder  to  cover  every  part  of  the  first  comuoaiJ 
tion.      The  second  composition,  or  glaze-powder,  is  mane  al 
follows: — 100 lb.  of  Cornish  stone,  (truund  to  a  powder,  117  IbJ 
of  borax,  ground  fine,  :)J  lb.  of  soda-aiih,  3-S  lb.  of  saltpetre 
3^  lb.  of  sifted  slaked  lime,  13  lb.  of  white  sand,  and  50  lb.  ol 
white  gla*«,  pounded   fine,  are  mixed   together  and  perfeclln 
vitrified;  when  cool,  the  mixture  is  ground  very  fine  m  waterj 
and  aflerwurdx  dried,  and  then  45  lb.  thereof  and  1  lb.  of  aoda-l 
a>jh   are   mixed  together   in  hut  water  (being  well  stirred),  and 
dried  in  a  stove,  by  which  means  a  fine  glaxe-powder  ia  prf>- 
duced.      The   claze-piiwdtT   having  then   been   poured   through 
the   tube,  the  latter  is  put  into  »  stove,  heateu  to  about  9IV° 
Fahrenheit,  to  dry  it;  and,  after  this,  the  composition  is  fired, 
by  placing  the  tube  in  a  kiln  or  muffle,  heated  to  a  sufficient 
temperature  to  futte  the  gla^e.     \Vhen   the  glaze  is  fused,  the 
tube  is   withdrawn  and   examined;  and,  if  the  interior  is  not 
perfectly  covered,  a  fiec^ind  roatinrt  of  glaze-powder  la  applied 
(by  pouring  the  powder  through  tlie  tube  whilst  It  ia  hot),  and 
the  tube  is  again  replaced  in  the  kiln  until  the  glaze  is  fused, 

CLASS,    POllCKL.MN,    ANP    A.RTIFICIAL   STONK. 

W.  llonoK,  of  St.  Austell,  Cornwall,  fur  imprunanenta  in  the 
mujiujhcture  <if  jfitum,  pora'Jaiit,  earthenware,  china,  and  artificial 
ttoim. — Patent  dated  October  2,  \ti6l. 

For  the  purpoi*e«  alrove  specified,  horn«tone  porphyry  is 
adopted  by  the  patentee  as  a  material  which  has  nut  been 
hitherto  used. 

Claim. — The  application  of  this  material,  called  elvan,  to  the 
manufacture  of  glaas,  porcelain,  earthenware,  china,  and  arti- 
ficial stone. 

For  the  manufacture  of  glatLt,  it  is  powdered,  waahed,  and 
mixed  with  other  pulverised  materials  in  the  melting-put. 

For  the  manufacture  of  porcelain.  &c.,  it  may  be  used  alone 
or  in  combination  with  other  nuiteriulH.  It  in  powdered,  brought 
to  a  plaKtic  stale,  moulded,  dried,  and  fired  in  the  usual  way. 
It  c^n  likewise  be  employed  for  making  glazes. 

For  the  manufacture  of  artilicini  stone,  it  ts  used  alone  or 
combined  with  broken  sttme,  and  reduced  tu  a  phititic  condition, 
moulded  into  blocka,  dried,  and  fired  in  the  usual  manner. 

HEATING    AND    VENTILATING. 

D.  Heni»ekson,  of  OlaHgow.  for  an  imprtrrnftl  Offiamtu^/br  gene~ 
ratinif  jw*,  vhirh  a^iparattta  may  be  uwd  for  htuling  and  otUrr 
rimiiar  ut^f'ul  piirpiMfH;  ami  other  api>aratut /or  heating  and  veitti- 
Luinff.—Paxeni  dateil  (_»ctober -23,  lM.il. 

Claims. — I, the  combining  on- apparatus  with  a  kitchen-range, 
or  heatia;  or  drying  store,  for  the  manufacture  of  carburetted- 
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hrctrDgen  ir&s,  in  mirh  n  manner  tlist  the  finl  liquid  prndiicU  in 
■  trie  Dianufnctiire  of  gnu  are  returned  into  tlie  retorts  for  further 
Idiatillation,  irherebj'  n  frreater  quantity  of  pas  is  produced;  3, 
fthe  placing  a  hydraulic  viitve  iui  the  tube  that  c<mvey«  the 
lliquld  prodiictia,  to  prevent  the  eiicnpe  of  gas;  3,  the  arriinjiiinft 
(the  hydraulic  m»iii  condenser,  &c^  so  as  to  cause  the  products 
|io  pBM  inti)  the  rt'torts  by  gravitation;  4,  the  nppliration  of  a 
iietjr-Talve  described,  to  prevent  too  great  a  pressure  of  gna  in 

he  nitortt;  5,  an  apparutus  for  heating  bathn;  6,  an  apparatus 

or  T«nti]atin|;  churctieK,  &c. 
The  apparatus  for  heating  bathe  (ghoirn  in  fig.  1)  consists  of 

I  CTliodncal  tube   R,  communicating  bv  the  tube«  C*,  and  FI, 

ritn  the  bath  F.  (',  are  ga»-buriierts  winch,  being  ignited,  heat 
Ithe  water  in  the  tipper  part  uf  the  cyliridncnl  tube,  and,  being 
Eligbter  than  the  water  in  the  bath,  it  rinen  up  the  tube  G,  into 
llhe  bath  ;  the  dii'plnred  water  pnsiauig  through  the  tube  H,  into 
Itiie  lower  part  of  the  cylindricHl  tube  E.   The  heated  air  cautied 

ry  the  combustion  of  the  gas,  circulates  in  the  portion  of  the 

ramework  A,  and  assthtt*  in  heating  the  bath.    U,  is  the  portion 

of  the  framework  supporting  the  bath. 


%rmi 


Sv: 


M> 


U« 


Bl 


F«   1. 


PIk.  2. 


I'  The  ventilating  apparatus  (shown  in  fig.  9)  is  placed  iit  the 
vpper  part  of  the  room  roof,  the  lower  portion  open  to  the 
Tootn  and  the  npper  to  the  atmoftphere,  and  i<  formed  of  a  cir- 
cular inner  casjngof  irnn  or  earthenware  A,  and  nn  outer  casing 
of  a  conical  shape  F,  both  connected  at  the  top  and  bottom; 
round  the  lower  portion  is  placed  a  ring  of  gaslight  Jets  C\  which 
we  ignited,  and,  being  supplied  with  air  through  the  openings 
1),  beat  the  space  B.  The  warm  air  insuea  through  the  holes  E, 
and  muses  ■  ttrvog  up-draught,  which  ii  aisitted  by  the  radiit- 
tioa  fnno  the  circulur  casing  A. 

H  CASTING    AND   ANNEALING. 

W.  Okiosk,  of  Southwark,  Surrey,  engineer,  fur  impmrtmenU 
in  the  mattti/acture  i^f  nu/«,  tnilU  and  liioi/or  rjigrarrm^  lathr.  and 
Other  gpiiiiUfx;  atto  qfm^  forks,  nhiittk  tanpitea  and  tips  for  lo(/mf, 
bff  file  appiication  of  vutteriatic  not  Ititherta  tmerl  fur  nwh  purpiurit. 
—Patent  dated  October  16,  16S1.  [Reported  in  the  J^eehanict' 
Maga.zhtf.\ 

Claim. — The  manufacture  of  nut&.  mills  and  die-u  for  engrn- 
rem,  lathe  and  other  spindlen,  and  shuttle  tongues  and  tips  for 
loom&  from  metal  of  tlie  kind  to  be  described,  by  cjuting  tlie 
mme  into  the  forms  of  the  several  articles,  and  then  annealing 
these  castings  in  the  pre«ence  of  oxide  iron  ore,  or  oxide  of 
troo. 

The  improvements  consist  in  manufacturing  the  several  arti- 
cle* ahove-raetitioned  in  metal  which  in  capable  of  being  ren- 
dered malleable  by  annealing  in  the  presence  of  oxide  iniii  ore, 
or  oxide  of  iron.  The  metal  which  the  patentee  uses  is  com- 
|KMed  of  two  parts  of  hiematite  iron  ore,  four  partu  of  mteel  of 
Ihe  ordinary  make,  and  ninety-four  parts  by  weight  iif  iron, 
made  fnmi  C'limberland  or  other  similar  ore.  TheRe  several 
matters  are  melted  together,  and  as  it  ifl  found  desirable  to  cast 
the  ariirleN  to  he  made  direct,  instead  of  running  the  metal 
into  ingots,  and  remetting  it,  the  patentee  prepares,  fnjm  accu- 
rate metal  patterns,  sand  moulds  of  the  required  shape,  into 
which  he  Kn-il*  the  molten  metal.  The  castings  thus  obtained 
are  then  anneuled  by  placing  them  in  nn  annealing  kiln  in  boxes, 
ia  oontuct  with  powdered  oxide  iron  ore,  and  afterwards  dressed 
and  reduced  to  the  exact  required  «izes  nnd  shapes  of  the  aeve- 

i  articlei  to  he  pmdured,   by  any  of  the  means  ordinarily 

nployed  for  that  purpose.  The  time  required  for  thu  anneai- 
Rug  will  vary  with  the  thickness  of  the  articles  under  operation, 
u  ia  well  underctotfd. 


ON   METALLIC    CONSTRUCTIONS. 

By  W.  Faibbaibk,  C.E^  F.R.S. 

[Paper  retid  at  the  ^fcchanica'  Inxtittition^  Mandititer.'] 

It  is  nearly  half  a  century  since  1  £rst  became  acquainted 
with  the  engineering  profession,  and  at  that  time  the  greater 
part  of  our  mechoDicai  operations  were  done  by  hand.  On  my 
firift  entrance  into  Mancheiiter  there  were  no  wlf-acling  tools; 
and  the  whole  stock  of  an  engineering  or  machine  e»tablihhment 
might  be  summed  up  in  a  few  ill- constructed  lathes,  a  few  drills 
ana  boring  machines  of  rude  construction.  Now  compare  any 
of  the  ureKent  works  with  what  they  were  in  those  days,  and 
you  will  find  a  revolution  of  su  extraordinary  a  character  as  to 
appear  to  those  unacquainted  witti  the  subject  scarcely  entitled 
to  credit.  The  change  thuN  effected,  and  the  improvement^' 
introduced  into  our  contitructive  machinery  are  of  the  higheiit 
importance;  and  it  givei;  me  nleasure  to  add,  that  they  chiefly 
belong  to  .Manchester,  are  oi  Mnnclieater  growth,  and  from 
Manchester  they  have  had  their  origin.  It  may  be  interesting 
to  knuw  something  of  the  art  of  tool-making,  and  of  the  dis- 
coveries and  prngrees  of  machines,  which  have  contributed  so 
largely  to  multiply  the  manufactures,  as  veil  as  the  conatrurtion 
of  other  machines  employed  in  practical  mechanics.  In  Man- 
diester  the  art  of  calico  printing  was  in  its  infancy  forty  yean 
ago;  the  flat  press,  and  one  or  at  the  most  two  coloured  ma- 
chine* were  all  that  were  in  use;  the  number  of  tbot^e  machines 
is  now  greatly  multiplied,  and  I  believe  some  of  them  are  c»pa- 
ble  of  printing  eight  colour*)  at  once;  and  the  art  of  bleaching, 
dyeing,  and  Bniiiihing,  have  undergone  equal  extension  and 
improvement.  In  the  manufacture  of  steam-engines  there  were 
only  three  or  four  eHtabliNhmentM  that  could  makn  1  hem,  nnd 
those  were  Qoulton  and  Watt,  of  Soho;  Fenton,  Murray,  and 
M'ood,  of  Leeds;  and  Messrs.  Sherrattf,  of  this  town.  The 
engines  of  that  day  ranged  from  3  up  to  AO,  or  at  most  TO  horsett' 
power;  now  they  are  made  as  high  at  dOO,  or  in  pntrs  from  lOOO 
to  X'ioo  horse.  An  order  for  a  single  engine  at  that  time  was 
considered  a  great  work,  and  frequently  took  ten  or  twelve 
niontba  to  execute;  now  they  are  made  by  dozens,  and  that 
with  a  degree  of  diapatch  as  to  render  it  no  unvummon  occur* 
rencc  to  see  five  or  six  engines  of  contiiderablc  power  leave  & 
single  establishment  in  a  month.  In  machine-making  the  same 
powers  of  production  are  apparent.  In  this  department  we 
find  the  Mime  activity,  the  same  certainty  of  action,  and  greatly 
increased  production  in  the  manufacture  of  the  smaller  ma- 
chinejf  than  can  possibty  he  attained  in  the  larger  and  heavier 
description  of  work.  '^Tlie  self-acting,  turning,  planing,  groov- 
ing, and  slotting  machines  have  afforded  so  much  accuracy  and 
facility  for  construction  as  enable  the  mechanical  practitioner 
to  turn,  bore,  and  shape  with  a  degree  of  certainty  almost 
amounting  to  matbematicdl  precision.  The  mechanical  opera- 
tions of  the  present  day  could  not  have  been  accomplii^hed  at 
any  cost  thirty  years  agn,  and  what  was  considered  iMi)iuh}iible 
at  that  time  is  now  perfurnicd  uith  a  degree  of  intelligence  nnd 
exactitude  that  never  fail  to  accomplish  the  end  in  "lew,  and 
reduce  the  most  obdurate  lua^s  to  the  required  consistency,  in 
all  those  furms  so  strikingly  exemplified  in  the  workshops  of 
engineers  and  machinists.  Tu  the  intelligent  and  observant 
stranger  who  viHith  these  eittablishments,  the  first  thing  that 
strikes  bis  attention  in  the  mechiinit>m  of  the  self-acting  tools; 
the  ease  with  which  they  cut  the  hardest  iron  and  steel,  and  the 
nmthematicHl  accuracy  with  which  all  the  parts  of  a  machine  are 
brought  into  shape.  When  these  implements  are  carefully 
examined,  it  ceases  to  be  a  wonder  that  our  steam-en^ncs  and 
macliines  are  so  beautifully  and  correctly  executed.  We  per- 
ceive the  most  curious  and  ingenious  contrivances  adapted  to 
every  purpose,  and  machinery  which  only  required  the  attend- 
an<;e  of  a  boy  to  tiupply  the  material  nnd  to  apply  the  jiuwer, 
which  is  always  at  hand.  This  subject  is  an  art— ^I  would 
call  it  a  science — which  has  occupied  the  attention  of  the  great- 
est men  from  the  days  of  Newton  and  Gnlileo,  down  to  those 
of  H'att  and  tSmeaton,  ind  it  now  receives  attentive  com;idera- 
tion  from  some  of  the  ablest  and  must  distinguished  men  of  the 

f  resent  time.  And  of  tbeite  I  may  iuAtance  Foncelet,  Moriu, 
lunibutdt,  Drewtter,  Unbbage,  IJr.  Robison  (of  Armagh), 
Willi«,  and  many  uthem,  to  show  the  interest  that  is  taken  by 
these  great  men  with  the  advancement  of  meclianical  science. 
It  must  appear  obvious  to  those  who  have  studied  and  watched 
the  unwearied  invention  and  continued  advancement  which 
have  signalised  the  exertions  of  uureugioseringaud  roechaoical 
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iDdustry,thU  Deither  diificultiefl  nor  danger,  however  fonnidahle, 
can  stand  a»insit  the  mdumitAhle  spirit,  skill,  nnd  perseverance 
of  the  English  engineer;  nor  will  it  be  denied  that  the  in^e- 
nuity  and  never-failing  renources  of  our  mechanical  populatiun 
are  not  only  the  ainewit  of  our  nianufactare&,  railways, 
aod  fiteam-boatii,  but  the  pride  and  glory  of  our  country.  A 
great  deal  haa  been  done,  but  a  great  deal  more  may  yet  be 
accuuipliidied,  if  by  suitable  inatnicttoD  we  carefully  store  the 
minds  of  our  foremen  and  operatives  with  useful  kuowledge, 
and  afford  them  tho««  opportunities  esmtitiiU  to  ita  acquiiiition. 
Wa  must  try  lu  unite  theory  witli  practice,  and  bring  the  philo- 
sopher into  cluao  contact  with  the  practical  raethanic.  Wt 
mutt  try  to  remove  prejudicet,  and  to  encourage  a  sounder  sys- 
bem  of  management  in  ilie  manui'actures,  deifig^n,  and  urojects 
of  the  ut^eful  arta.  Whan  thie  is  accompli^thed,  we  Btiall  no 
longer  witnet»  abortiona  in  ooDstniution,  but  a  carefully,  well- 
digested  system  of  oparatioai  founded  on  the  unerring  laws  of 
physical  truth. 

To  the  student  in  arohiteoture^  engineering,  and  building, 
there  is  scarcelv  any  acquirement  more  essential  to  profedsional 
suoceas  than  a  knowledge  of  the  properties  of  materials  which 
are  used  in  construction.  It  is  more  important  than  either  skill 
in  de«igu  or  curreotneas  of  proportion,  uhatever  the  character 
of  the  structure— be  it  ■  house,  a  ship,  a  bridge,  or  a  machine. 
Before  we  enter  upon  its  construction,  and  before  we  can  attain 
a  due  and  correct  proportion  of  the  parts,  we  must,  aa  a  pre- 
liminary inquiry,  make  ouraelves  acquainted  with  the  material 
of  whicn  it  is  composed.  We  must  study  this  material's  powers 
uf  resistance  when  exposed  to  the  varied  strains  of  tension, 
torsion,  and  oompresaion.  We  must  know  something  uf  its 
elasticity  aod  its  powers  of  restoration  under  the  strains  and 
changes  to  which  it  may  be  subjected;  and  we  must  then  apply 
that  knowledge  by  dii^tributing  it  in  such  form  and  quality  as 
will  best  meet  the  requirements  of  the  case,  and  without  incur- 
ring the  charge  of  an  unnecessary  or  wasteful  expenditure.  AU 
this  knowledge  appears  to  me  to  be  indispensable  before  we  can 
attain  aoything  like  perfection  in  the  art  of  construction,  and 
Da  pro&Mor  of  the  useful  arts,  whether  he  be  an  architect, 
engineer,  or  builder,  can  ever  lay  claim  to  sound  principles  of 
construction,  unless  ho  is  acquainted  a-jth  the  natural  proper- 
Ueaof  the  material  with  which  he  deals.  1  shall,  therefore,  Uy 
baftie  you,  in  a  tabulated  form,  a  tihort  summary  of  experi- 
mental facts,  which  you  aill,  1  think,  find  of  some  importance 
in  their  bearing  upon  the  particular  construction  to  which  1 
allude. 

Rerietutg  Povera  of  Ca$t'Iron.-~Fnm  a  number  of  carefully 
conducted  experiments  on  cast-iron,  I  have  selected  the  follow- 
ing results.  They  arc  the  Iiigbest  in  the  order  of  their  powers 
of  resistance  to  a  transverse  strain,  and  as  in  each  instance  the 
bar  is  reduced  to  exactly  I  inch  squarf,  the  reHults  may  fairly 
be  esttmsted  aa  a  criterion  of  the  resisting  powers  of  the  differ- 
ent irons  of  Great  Britain: — 


Cmblng 

fUUoof 

•tnngth  p«r  •<{. 

TtatlMt  u> 

In.  (A  •tcllm. 

OoatprftOB. 

.      41-219  tons.. 

1  1  fsrs 

.      4&'&49     .... 

1  :  A-729 

.     45-717     .... 

1  :  6-12S 

.      34•3^«     .... 

1  t4-M9 

.      41-710     .... 

1   :  &-r07 

TVdatMrse  Strength  q^  Catt'Jron  Ban,  I  imcM  $ftiart, 
the  SupportM. 

4  ft.  6 in.  bttiM*n 

Broking           Uafltctloti 
Nunc  aid  No.  of  Inia.        mttttii                   in 

iDlht.                     iBChM. 

Fowtr  to 
Impact. 

J-  fPonkey 3C 681     

1-747     .. 

..      992- 

^      Beaufort    ..SH...,     517     

l-i99     . . 

..      807 

P  Lt)««afort    ..3C....     448     .... 

l"72fi     .. 

..      747 

Meaa               .    ftU    .... 

1-691     .. 

..     848-6 

j:  ("Low  Moor.. 20....     472     .... 

1-852     , . 

..     855 

S  J  Bullerley  ..     H 602     

g>l  BUcar    2C..,.     427     .... 

1*815     .. 
2-224     . . 

..      899 
..     992 

W  LoidPaik    ..2C....      48&     .... 

1-621     .. 

..      718 

Meaa                 .    471     .... 

w;8    .. 

. .      Bfl3-5 

.  fMsIrklrk   ..1  C...     418     .... 

1-570     .. 

..      656 

S     Carron  ....3C....      444     

1-336     . . 

..      593 

|lMoDt(laBd..2U.,,.      403     .... 
w  LCuttherria  3U....     447     .... 

r7fi2     .. 

..      709 

r557     .. 

..      998 

Meta        .        .    428     .... 

1-55A     . . 

..      739 

Th«  letl^v  C  algnlfr  raid  biMt  1    H,  hot  blut. 

From  the  above,  it  will  be  perceived  that  the  average  trans- 
verse strength  nf  eleven  specimens  of  English,  ^Velsh,  and 
Scotch  iron  is  471  lb.  on  1  inch  square  bars,  4  ft.  6  in.  between 
the  supports.  These  again  give  a  mean  deflection  of  1-675  inches, 
and  a  power  to  resist  impact  of  817.  Similar  irons  will  resist  a 
tensile  strain  and  a  crushing  force  per  square  inch  as  follows: — 


EMptrimtntat  rttultB  to  dttfrmnt  the  uUimata  Pgtoen  tif  Batiattatt  t9  t 
Trtmlt  and  CnuMng  Strain  i  ^wciswM  serA  I  i  io.  high. 
TtnaUa 
DMcripOoQ  of  Iran.       lUTnrlhfMrsq. 

In.  of  KCtlMI. 

Low  Moor,   No.  2 6*901  UMli.. 

Clyde,  No.  2  ....     7-949 

Blensrvon,    Mo.  2....      7-466 

Brynitw.        No.  3  ....     6^23 
Mean     .  .    7309 

In  the  foregoing  experiments,  the  Clyde  and  Blenorvon  Indi- 
cate the  greatest  powers  of  resistance,  either  as  regards  a  tensile 
or  a  cru5nint;  strain. 

In  addition  to  tlie  irons  given  above,  which  are  those  in  com- 
mon use,  Mr.  Stirling's  mixed  or  toiighen'id  iron  exhibits  con- 
siderably increased  pitwers  of  resixtance  to  every  description  of 
strain  when  compared  with  the  unmixed  irons.  Mr.  Stirling 
has  patented  a  processs  for  mixing  a  certain  portion  of  malleable 
with  cast  iron,  and  when  carefully  fused  in  the  crucible  the 
product  is  equal  to  resist  a  tensile  strain  of  nearly  1 1  tons  per 
ttquare  inch,  and  a  compressive  one  of  upwards  of  60  tons,  the 
specimens  being  1^  inch  long  and  1  itich  sifuare.  This  mixture, 
when  judiciouHly  managed  and  duly  proportioned,  increases  the 
strength  about  one-third  above  that  of  ordinary  cast-iron.  As 
the  strength  of  wrought-irun  is  not  onlr  a  subject  of  great 
intereHt  iit  the  present  moment,  but  la  likely  to  become  more  so 
every  year,  1  shall  have  to  trespass  longer  upon  yuur  attention 
than  may  be  agreeable.  It  in,  however,  imperative  tbnt  I  should 
do  so,  aa  I  sheul  have  occasion  before  the  close  of  my  rcmarko, 
to  refer  to  facts,  and  to  deduce  tlierefroro  conclusions  for  the 
elucidation  and  illustration  of  my  subject.  The  importance  of 
an  inquiry  into  the  art  of  shipbuilding  will  be  appreciated  by 
you  all,  and  when  you  bring  to  mind  the  dreadful  casualties  of 
navigation — the  hardships  of  shipwreck,  and  the  horrors  of  fire 
— you  will  admit  tho  vast  importance  of  selecting  the  strongest 
and  safest  materials  for  the  construction  of  our  ships.  It  is 
chiefly  for  this  reason  that  1  have  selected  this  subject,  and 
ventured  to  impose  upon  your  attention  a  few  dry  tigures,  in 
order  tfiat  you  might  become  acq^uainted  first  of  nil  with  the 
strength  and  natural  properties  of  the  materials  of  which  ships 
are  ordinarily  compoyud,  and  attach  due  weight  to  their  jaot- 
ciutm  applicatioD  and  distribution  in  the  attainment  of  a  power- 
ful, buoyant,  and  durable  structure.  I  woubl  not  have  ventured 
upon  this  critical  and  difKciilt  subject  without  some  practical 
experience,  but  having  taken  an  ai.-.tive  part,  as  well  su  a  deep 
interest,  in  the  earlictit  stages  of  the  application  of  inm  aa 
a  materiiU  for  shipbuilding,  and  having  until  the  last  two  years 
been  extens^ively  engaged  as  a  practical  builder,  1  am  perhaps 
the  better  able  to  offer  a  few  suggestions  on  the  advantages  and 
superiority  of  iron  in  our  war  as  well  as  in  our  mercantile 
marine.  It  is  well-known  to  the  public  that  tho  naval  deport- 
ment of  the  government  abandoned,  a  few  years  back  (I  think 
improperly  ho),  the  construction  of  iron  vessels  as  ships  of  war. 
The  Admiralty,  in  my  opinion,  arrived  at  a  very  hasty  conclu- 
sion in.  condemning  the  u»e  of  iron,  after  the  very  limited  num- 
ber of  experiments  which  had  been  tried  upon  iron  turgets  and 
old  iron  vessels  as  to  the  effects  of  shot.  At  several  of  these 
experiments  1  w«a  requested  to  be  pri--M!nt,  and  although  the 
results  were  certainly  unexpected,  and  porhaps  discouraging, 
yet  they  did  not,  in  my  itpiniim,  jiislify  tne  abandonment  of  a 
material  not  only  the  strtrngesl  and  lightest  for  such  a  purpose, 
but  offering  Infinite  sccurltjr  under  all  ordinary  and  many  extra- 
ordinary circumstances.  Lven  in  war-steamers  when  in  action 
the  chances  are  in  favour  of  the  iron  ship,  as  it  is  not  only 
secure  from  fire,  but  iis  much  stronger,  ana  will  sustain  more 
strain  when  assailed  by  storms  and  hurricanea.  Sceamon  oan 
back  out  of  difficulties  and  dangers  when  sailing  veswls  must 
remain  exposed;  they  can  assoii  the  enemy  at  a  great  dirtance, 
and  take  up  any  position  they  choose;  and  with  their  great 
guns  and  loug  range  inflict  severe  punishment,  and  do  great 
execution  wittiout  receiving  a  single  shot.  Sjiced  being  thus 
admitted  to  be  an  im|iortaut  element  in  our  war  marine,  the 
iron  ship,  from  its  lightness  and  buoyancy,  has  another  evident 
advantage  over  the  VFooden  one,  aa  an  equal  amount  of  power 
will  propel  it  faster  through  the  water.  In  the  event  of  a  war, 
the  steam  marine  of  this  country  should  have  great  command 
of  power,  to  enable  the  ship  to  manteuvre  at  »<ea  with  almost 
the  same  geometrical  precision  as  a  squadron  of  horse  on  parade. 
They  should  have  the  power  to  advance  and  retreat  as  circum. 
stances  may  require,  and  the  new  sytiteni  of  tactics  which  even- 
tually must  come  into  operation,  should  inspire  confidence  in 
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the  crew  «s  well  u  the  commAniler,  that  the  iron  ttenmer  i«  not 
•nly  fnrmidalile  but  safe,  as  emhodying  all  the  elementi  of 
oCuiilve  and  dnfeiiMve  warfsre.  In  our  m«rrantile  inarine  we 
ara  profpretaing^  with  bettor  ;>ro«pect«  anil  ^eater  ciM-tainty ;  bat 
the  dpcision  of  the  Admirnlty^  to  limit  the  ponfitnjction  of  iron 
I'esBels  in  the  mail  knd  packet  service  in,  arcordinf;  to  my  views, 
uncalled  for.  and.  to  say  the  leant  of  it.  inronniderate.  I  (mst 
th*  lords  commiMionen  of  the  AdmiraJty  will  see  the  necMtaity, 
'*«  absolute  importance,  of  reacindin^  that  order,  and  tJiat  we 
all  not  only  witneaa  the  introduction  of  iron  for  that  service, 
Init  more  particalarly  when  uteam-power  i«  employed  in  all  and 
In  every  condition  of  an  effective  and  a  safe  marine. 

The  Effect  of  Shot  on  Iron  Ve»$et«, — Although  at  firat  wpht 

alarming,  they  are,  on  more  mature  conaideration,8uch  m  m'lf^hx 

^  reMooably  expected.    A  number  of  experimenta  were  under- 

kca  fome  yean  since  at  the  artienal,  Woolwich,  to  determine 

it  affect  of  shot  upon  the  bull  of  an  iron  vcKKel,  and  also  with 

Tlew  of  providing  means  fur  stopping  the  paaaage  of  water 

ni^  a  sjiot-htilo  near  or  below  the  water-line.     The  gun 

E«ed  in  the  experiment  was  n  39-pounder,  at  the  distance  of 

yards  from  the  target*,  and  wan  loaded  with  the  full  charge 

f  10  lb.  of  powder  iinil  a  charee  of  2  lb.  to  produce  the  effect 

/distance,  or  a  long  shot,  .^t  tnese  experimenta  I  was  present, 

;nd  the  renulttt — some  of  which   I  may  venture  to  mention — 

irere  exceedingly  curious  aod  interestiiig.    The  initial  reloctty 
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f^g,  I.— $M*  View  nl  Inin  Tkryvl 

of  the  ball,  6  indies  diameter,  with  a  full  charge  of  10  lb.  of 
powder,  b  about  180U  feet  per  tterotid,  and  with  %lb.  of  powder 
aboDt  1000  feet.  In  these  experiments  there  were  five  or  six 
targetSj  abvui  0  feet  ai^uare,  compuned  of  different  tluckDeBBea 


Wig.  3.— SwtlMi  or  IfOD  Tvt«t,  tbotriat  tai  Effrtl  pradnctd  bf  Uw  Sbirt. 

•f  pUtea,  and  variously  arranged  so  ae  to  represent  In  effect  as 
weQ  u  appearance  a  portion  of  th«  aide  uf  an  iroo  afaip.    Th« 


engravinga  (figs.  1, 9,)  teoresent  a  aide  view  and  section  of  the 
plates  and  ^tenings  of  tne  targets,  and  the  effect  produced  by 
the  ahot  as  it  pavsed  through  the  plate«,  and  in  three  or  four 
experiments  through  a  lining  of  india-rubber  and  cork-dust, 
which  was  specially  introduced  to  absorb  or  receive  the  splin- 
ters. 

Whilfft  laying  before  you  such  In/brmation  aa  1  posteas  on 
the  Kubject  of  iron  shipbuilding,  it  is  not  my  intention  to  trench 
npon  the  province  of  the  marine  architect  as  res|>ect«  the  tinea, 
and  other  detail  required  in  conrtructiun.  This  field  la  already 
occupied  bv  men  of  superior  talent,  and  the  one  that  lays  more 
immediately  open  before  me  la  that  which  refers  to  the  propor- 
tion of  the  parts,  the  distribution  of  the  material,  and  the 
equaliaation  of  the  powers  of  resiataoce  to  strain  in  all  parts  of 
the  artracture.  These  are  considerations  which,  to  a  greater  or 
less  degree,  affect  almost  every  description  of  mechanical  cttn- 
stniction.  If  we  study  the  laws  of  nature,  we  ^hall  6nd  in  the 
endless  varieties  of  cuuKtruction  in  the  animal  and  vegetable 
kittgdnms  no  waate  of  material;  that  every  animal  and  every 
plant  iq  adapted  to  itfi  purpose;  its  organisation  is  perfect; 
every  joint,  muscle,  and  fibre,  is  suited  to  the  work  it  has  to 
perform,  and  the  otmoxt  harmony,  economy  of  maMiial,  and 
due  proportion  of  the  parts  are  the  prominent  featnrei  of  the 
great  teacher  of  all  art« — Nature.  With  such  example*  before 
us,  with  such  a  wide  and  wonderful  range  of  objects,  why  should 
we  blunder  and  hei«itate  when  we  ahould  analyse  and  investi- 
gate? There  is  no  mechanism  so  intricate  but  what  we  find  its 
compeer  in  nature,  where  we  may  find  a  rule  for  our  guidance. 
We  have,  therefore,  only  to  atudy  the  great  Architect  of  the 
universe,  and  we  need  never  be  at  a  toas  for  examples,  and. 
above  all,  riose  approximations  to  the  laws  which  govern  all 
conxtnictiona.  An  our  present  object  is,  however,  to  inquire 
into  the  laws  which  guide  the  experienced  shipbuilder  in  the 
prosecution  of  his  art.  it  will  be  proper,  in  the  Urst  instance,  to 
ascertain  the  nature  and  strength  of  the  material  he  may  choose 
to  employ,  in  order  to  hhow  the  way  it  should  be  diKposed  to 
produce  at  n  minimum  cost  the  greatest  |M»aibJe  effect.  For 
thef>e  objects  I  am  fortunate  in  having  before  me  a  long  series 
of  ex|«riBienta  which  I  made  for  the  same  object  more  than 
ten  years  ago.  They  have  elicited  a  great  many  facts,  of  which 
the  following  Is  a  short  abstract,  and  which  1  trust  may  be 
equally  beneficial  in  this  as  they  aa  they  have  been  in  other 
oonstriwtioBa, 

RniHancB  cf  Wrought-Tron  Plate*  to  a  Taurite  Strain.— Id 
these  experiment*,  which  were  made  on  five  different  sorta  of 
iron,  the  tensile  strengths  in  tons  per  aqiiare  inch  are  as  fol- 
low.— 

nNCripUae  oT  Iro«.  la  dIrwUm  vT  tkn.  Arrou  Uw  ftbte. 

Yofkihire  platei    25-770     27-490 

Yofkibuv     „         22-760     26-037 

Derhyshirc 21-680     18-650 

Shropthirc 22  826     20  000 

Suffordshire         19-&63     21010 

Mean      .         .     22*&19     23-037 

Or,  aa  S9-a  :  23,  equal  to  about  J^  in  favour  of  those  torn  across 
the  fibre.  Id  following  up  the  same  inveatigation  on  timber,  1 
found,  according  to  Profeasor  Darltiw,  of  Woolwich,  that  the 
cohesive  strength  of  different  kinds  of  hard  wood  were — 


Box 20,0001li. 

Ash 17.000 

Teak    l&.OOO 

Fif    12.000 


Beech U.&OOlb. 

Oak *..  10,000 

Pear    S.t^OO 

Mabotaav  ..  8,000 


Aasuming  Mr.  Barlow  to  be  correct,  and  uktng  the  main 
strength  of  iron-plate,  aa  given  in  the  experiments,  at  49,656  lb. 
to  the  square  ioca,  or  say  £0,000  lb.,  we  have  this  comparisOD  in 
pounds  between  wood  and  iron: — 

lr«D.  lUtte. 

50,000  ....  orasl  :  2^4 
50,000  ....  orasl  i  333 
50,000  ....    or  as  1  :  4-16 

50,000 or  aa  1  :  434 

50,000  ....    orss  1   i  500 

Hence  it  appears  that  malleable-iron  plates  are  five  times 
stronger  than  oak;  or,  in  other  words,  their  powers  of  resist- 
ance to  ft  force  applied  to  tear  them  asunder  is  ae-S  to  1, making 
an  iron-plate  ^inch  thick  equal  to  an  oak  plank  V.J  inches  thick. 
In  marine  constructiona,  where  the  material  is  iron,  our  know- 
ledge of  its  reaisting  powers  would  be  incomplete,  if  we  did  not 
consider  it  in  it«  union  and  oU  Its  bearings  aa  regards  iu  appU- 

20» 


Tliab«T. 

Ath 17,000 

Trsk     ....    15.000 

Rr    12,000 

Beech  ....    n.500 
Osk 10.000 
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cation  to  ahipboUdia^  Unlike  timbeCf  which  has  to  be  caalked 
between  tho  juints,  witli  h  tendency  to  force  them  open,  thu 
iron  Hhi|>  it  a  solid  ma&»  of  pl&te«,  which^  if  well  riveted,  will 
restiit  furces — »uch  hs  Uih  action  uf  the  twui — that  no  limber- 
built  ship,  however  Btrong,  would  be  able  to  withstand.  The 
iron-built  ship,  when  cuniitrtii^ted  with  butt-joints^  with  interior 
covering  platd«,  and  smooth  exterior  surf«ee,  is  superior  an 
regardd  strength,  buoyancy,  and  liKhtDeaa,  to  any  other  vessel, 
of  whatever  niiit«rinJ  it  miiy  be  ronstructed.  In  all  these  com- 
btnHtiooii  it  its  however,  u  deniUerHtum  to  have  the  parte,  tho 
joininffH,  and  the  connections;,  m  near  as  poitBtble  of  e<|ual 
etren^he.  Thui  in  practice  cnnnut  always  be  accompUabed; 
but  with  due  rettard  to  a  correct  tsybtem  of  riveting  and  careful 
formation  of  the  joints,  a  near  nppro.^imAtion  to  uniform 
Ktrengtb  may  be  obt&iuc^l.  ^s  a  jiractical  guide  to  the»e  ob- 
jects, 1  shnll  iippend  a  tihort  Hiimmury  of  the  experiuieut  indi- 
catixfg  the  ri^lative  vtteugtlis  uf  ditTfrtiut  formif  uf  riveting,  and 
in  w^t  they  ditfer  from  the  strength  of  the  plates,  taking  the 
whole  an  one  cuiilinuous  ntaHS  without  joints.  The  reuultii 
obtained  from  forty-seven  experiments  on  double  and  single 
riveting  are  here  recorded,  the  Ami  column  ihowing  the  break- 
ing weight  of  the  plate^  the  second  the  strength  of  single- 
rivetod  laintA,  and  the  third  tiutt  of  double-riveted  jointA,  both 
of  equal  section  to  the  plates,  laken  through  the  line  of  the 
riveti:— 


lt«.  per  iq.liKki 

Iba.  p«rM.  locb. 
4i.?l3 

Ibi.  ptr  M.  Inch. 
52,352 

57.721 

01,S79 

36,006 

....          48,t(21 

t6:S22 

43.U1 

....       5Mt^& 

&0.9H3 

43,515 

....          54,594 

M.130 

40.249 

53.879 

49,281 

44,715 

53,879 

43.60& 

37.161 

— 

47.062 

— 

....           — 

n.,i2.iS6 

41.590 

53,635 

The  relative  strengths  will  therefore  be — for  the  plate,  1000; 
douhle>rivetcd  joint,  1031;  single-riveted  juint,  791;  which 
shows  that  the  single-riveted  joints  have  lo^it  one-fifth  of  the 
actual  Btrength  of  tlit?  nUte^  whil»t  the  double-riveted  jnintM 
have  retained  their  resisting  powers  unimpiiired.  These  are 
convincing  proofs  of  tlie  superior  viilue  of  the  double- riveted 
joiaU;  imd  in  all  cates  wheie  strength  is  required  this  descrif^ 
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tion  of  Joint  abmild  never  be  omitted.    In  a  previous  aoalyau- 
the  strengths  were  as  1000  :  933  and  731;  but  taking  the  meau, 
we  have   1000:  977  and  761  for  the  double  and  xLngle  rivet«d- 1| 
joints  respectively.       From  these   we  must,  however,  deduct 
30  per  cent,  for  the  lotis  of  metal  actuidly  punciied  out  fur  the    i| 
reception  of  the  rivets;  and  the  absolute  strength  of  the  plates 
wilt  then  be  to  that  of  tlie  riveted  jointti  as  the  numbers  100, 
66,  and  i6.     In  some  cases,  where  the  rivets  are  wider  apart, 
the  to4S  Humtaiiied  i^  not  ih>  great;  but  in  iron  iihip^,  btiUent,  and    )| 
other  ves^lH  which  require  to  be  watertight,  and  where  th« 
rivets  are  close  to  each  other,  the  edges  of  the  plate*  are  weak-  fl 
encd  to  that  extent.     Taking,  however,  into  ounaderation  the  il 
circumstances  under  which  tlie  results  were  obtained,  a»  only 
two  or  three  rivets  came  within  the  reach  of  experiment,  and 
taking  into  account  tho  additional  strength  which  might  be  tl 
ohtniniitl  by  hu  increaxed  nuiuhcr  uf  rivetn  in  combioatiuu,  ood.  ;l 
the  adhesion  of  the  two  surfaces  of  the  plates  in  contact.,  wo   t\ 
may  reasonably  oasume  the  following  proportiona,  which,  after     I 
making  every  allowance,  may  be  fnily  connidered  as  the  relative  t\ 
value  of  wrought'irun  plateit  and  their  riveted  joints.    Takiog   A 
the  strength  of  plates  at   100,  we  have  for  the  duuble-rivetea   tl 
joint  70,  and  for  the  single-riveted  joint  .^6;  whirh  propurtiocui 
may  safely  be  taken  as  the  standard  value  of  joints,  such  as  are 
u»ed  in  vessels  required  to  be  steam  or  watertight,  and  exposed 
tu  n  prestiure  varying  from   10  lb.  to  lOU  lb.  on  the  square  inch. 

Having  thus  egtablislied  correct  data  as  respects  the  strength 
of  materials,  either  singly  or  in  combinAtdon,  we  sliall  have  lees 
difficulty  in  their  application  to  the  construction  of  vessels 
exposed  to  severe  strainfi,  such  as  boUen),  bridges,  or  an  iron 
ship;  and  notwithstanding  the  boasted  declaration  that  the 
"wooden  walls  nf  Old  England"  are  our  surest  defences,  we 
shall  not,  in  my  o|>)nion,  aeriously  injure,  but  greatly  benefit 
our  position  by  pinning  our  faith  to  the  '^'iron  walla  of  the  sen- 

fftrt  isle."  This,  I  am  satisfied,  will  be  the  case  if  we  perMvere 
n  the  use  of  a  material  which  raust  eventually  supersede  ever}- 
other  in  the  construction  of  vessels  calculated  to  maintain  the 
ascendency  of  the  British  marine. 

Irttn  ShipbrtUdtTUf. — In  the  conntruction  of  iron  ships  three 
important  considerations  present  thenselvee.  Fint,  atrenfUi 
arm  form;  second,  security;  latftly,  diir-iliility.  To  the  first  of 
these  CO  mii  tie  rations  it  will  be  necessary  to  ascertain  for  what 
purpose  the  vei»sel  is  to  bo  used.  Let  us  assume  it  to  be  one  of 
the  Atlantic,  or  other  great  ocean  steamens,  aod  we  have 
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model  both  in  form  and  tonnage,  that  would  become  equally 
formidable  ott  a  war-steamer,  or  useful  nnd  commodious  ns  a 
packet  calculated  tu  shorten  the  distance  between  the  extreme 
points  of  a  lengthened  voyage.  We  must  consider  thi>4  impor- 
tant part  of  toe  question  Lo  all  those  varied  forms  and  condi- 
tiona  to   which  vesmJs  are  eubjected  under  stroio,   wheUier 


Fit.  4, 
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arising  from  a  tempestuous  sea,  or  from  being  stranded  on  a 
shore,  under  circumstancen  where  they  are  not  only  seriously 
damaged,  but  where  wooden  vevtiels  frequently  go  to  pieces,  and 
are  entirely  lost.  In  the  former  case,  that  of  a  tempettt,  such  as 
a  tornado  under  the  tropics,  where  ^^hips  are  nut  tuifrequently 
much  strained,  we  have  in  the  iron  ahip,  if  properly  oonslruated, 
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rnmtlj  iDrrtsMd  security,  and  provldnl  we  take  th«  tmmI  In 

rxts  bMt  cttrijitrucUun,  and  regard  it  Bimplv  as  a  huge  hollow 

leua  or  girder,  we  shall  then  be  able  to  Apply  with  approxi- 

Date  truth  the  «itnple  formula  used  in  computing  the  Rtrenf^ha 

Df  the  BriiAnniR,  nnd  Conway,  and  other  tuliular  bridfjres.     Let 

pB,  for  example,  Kuppoae  a  vessel  of  siniUftr  dimensionB  to  the 

l:CrflMf  We&ttm  (the  nret  steAmer  thnt  successfully  cro«;ed  the 

itbntic),  SIf  feet  long  between  |>erpcndirulan(,  ^S  feet  beam, 

1  S3  feet  ^m  the  tturfnce  uf  tlie  m.tin  detk  to  the  bottom  of 

i  ifaesthinjc;  Bttached  to  the  keel.     Notr,  assuminj;  a  ve^ttel  of 

ignttnde,  with  its  machinery  iind  r»r(ro,  to  woiffh  3000 

ooft,  jDcludiiig  hei  own   weight,  nnd   tuppnsin^,   in  tlie  fii%t 

nitADce,  that  she  is  inspended  on  two  points,  the  bov  and 

tern  at  m  distance  of  SIO  feet,  as  tihown   in  fig.  ^,  we  tibould 

are  to  cadcutate  fruni  Mitne  formula  yet  to  be  tutrertAined  by 

^  Briment  the  correct  wctionol  area  of  the  phtes,  to  prevent 

he  tearing  asunder  of  the  bottom,  nnd  the  iptantity  of  miilerial 

pcrmaarjr  to  re^itit  the  cruiihing  force  niong  the  Una  of  the 

Bpper  deck.     I'beM  data  have  yet  to  be  determined;  but  the 

run  !ihipbtiilder  r&nnnt  be  far  wrong  if  he  aR^umes  the  break- 

ag  weight  in  the  middle  to  be  equal  to  two-third«  of  theunUed 

ireij^t  of  ship  and  cargo.     This,  in  the  CAse  before  \x%y  would 

rive  on  ultimate  power  of  reaiitance  of  StKK)  tons  in  the  middle, 

for  4O0i>  tonti  equally  diKtribntf^d  alting  the  «bip  with  her  keel 

IduwDwurds.      Let  us  now  reverse  the  straine,  and  bring  the 

|lre«ael  Into  a  totally  different  {MMiition,  having  the  same  weight 

if  cargo  on  board,  aud  supp(>rte<l  by  a  wuve  upon  &  single  point 

I  the  middle,  a«  ahown  in  tig.  4.     In  this  pcMiLlon  we  find  the 

TMin  reverted,  uid  in  place  of  the  lower  part  of  the  hull  of  the 

Iriiip  being  in  a  state  of  tension,  the  whole  of  the  partu  above 

[the  neutral  axis  are  subjected  to  that  strain;  and  thiit  tension, 

I  wall  aa  the  comprestdve  strain  below,  will  be  found  Ut  vary 

1  degT«e  ai  the  ratio  of  the  dtstancea  from  the  centre.     In  this 

uppewd  position,   if  we  calculate  the  strengths — as  I   have 

'"I  in  the  habit  of  doing,  when  the  vevsel  is  placed  in  trying 
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circumstanres,  whether  contending  with  the  rolling  !ie»  of  a 
hurricane,  or  the  acttml   HU8|tenBion  of  either  portion   when' 
taking  ground — we  arrive  at  the  conclusion  that  these  calculn-  ' 
tions  determine  the  strength,  and  that  under  any  contingent  ' 
cIrcurimtHnce<i  we  have  given  a  wide  margin^  and  fully  deter*' 
mined  the  utrength  of  the  tthip. 

1  am  fully  aware  that  many  thousand  vessels  are  now  afloat 
that  would  not  stand  one-third  of  the  texts  I  have  taken  as  the 
minimum,  but  that  \»  no  rea«on  why  we  should  not  endeavour 
to  effect  a  more  judicious  distribution  of  mntennl,  and  produce 
a  maximum  result,  where  the  lives  and  fortunes  of  the  publio 
are  nt  stake.  On  the  question  of  security,  we  have  fewer  dtffi-^' 
culties  to  contend  witb,  and,  so  far  as  regards  construction,  I 
have  endeavoured  to  show,  that  in  order  to  build  a  ship  on' 
princtpleH  ax  near  perfetrtly  secure  as  circuniKtatices  will  admit, 
that  she  roust  he  calculated  to  withstand  the  triabi  I  have  prv- 
pofted  her  calculated  to  benr.  Exclusive,  Imwever,  of  the  simple 
strength  of  the  hull,  there  are  other  considerations  which  reijuire 
attention,  such  as  the  danger  from  fire,  leakage,  or  total  ship- 
wreck. 

In  naval  constructions  we  have  three  elements  to  contend 
with — 6re,  air,  and  water;  and  although  we  may  effect  in  iron 
constructions  extraordinary  powers  of  resistance  as  reRp«ct« 
the  two  latter,  we  are  nevertbelou  subject  to  considerable  ritk 
as  regardti  the  former.  It  id  true  the  huU  of  an  iron  ship  will 
not  burn,  but  the  interior  littingn,  which  are  mu«tly  of  wood, 
if  once  ignited^  might  destroy  everything  on  board,  unless  the 
necessary  precautious  are  taken  by  iron  bulkheads  to  cut  off  the 
communication  from  one  division  to  another  Krom  my  own 
experience  as  a  builder  of  iron  vessels.,  I  have  ftiunJ  these  bulk> 
hcadfl  of  inestimable  value.  They  not  only  strengthen  the  ship 
transversely,  but  in  case  of  injury  to  any  part  of  the  hull,  any 
one  of  the  divisions  or  compartnt'entt)  might  be  filled  with  water, 
and  perhaps  even  the  contents  of  that  part  burnt,  without 
eodangering  the  ship.    These  divutions,  in  fiict,  should  be  so, , 

■hoirlDg  th«  HhcU  nt  eoocuutoa  npoa  Ibe  Bocks  »ir  lb«  W«t  cMSt  of  UdsMtf . 
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-Bmnged  as  to  insure  the  vessel  floating  under  circa matancw  of 
eparable  damage  to  any  one  of  those  parts  of  the  ship.  Again, 
lease  of  fire,  under  the  lamentable  position  in  which  the  Amazon 
i  placed,  it  might  be  advisable  to  have  the  extreme  stem  and 
1  bulkheads  made  double,  with  an  air-Hpace  l>etween  them, 
t  valve  in  each  to  fill  them  with  water  up  to  the  line  of 
jraon,  and  thus  preveut  Uie  divi^ou  plates  on  that  side 
:af  the  fire  from  becoming  red-hot,  and  igniting  the  timber 
Iflttings  is  that  part  which  fur  the  time  might  form  a  place  of 
■retreat.  Much  may  be  done  in  this  way  to  raltigitte,  if  nut  to 
■•vert,  the  cat»mitouR  and  fatal  consequences  wbieh  ensue  on 
[those  occasions.  Bulkheads  of  this  description,  coming  up  to 
[the  underside  of  the  upper  deck,  might  obstruct  to  some  extent 
'  the  eommuniuatioo  between  decks  from  one  compnrtment  to 
aoolherj  but  1  believe  a  sufficient  freedom  of  accesd  from  one 


part  to  nnnttier  might  easily  be  effected  br  well-constructed  iron 
doon^  easily  closed  in  case  of  accident,  when  they  would  become 
effectual  barriera  to  the  spread  of  destruction.  In  carrying 
these  objects  into  effect,  we  must  recur  to  the  use  of  iron  in 
every  c«s6  where  packet-ships  and  steamers  are  employed. 
Tbey  apply  with  the  same  force  to  her  Maiesty*«  navy,  and  par- 
ticularly to  steam  frigates,  and  ships  of  war  with  auxiliary 
power.  It  is  true  that  the  experiments  already  referred  to  of 
the  dangerous  effects  of  shot  on  the  iron  hull  are  olanniDg,  but 
the  amount  of  risk  and  destruction  is  always  one  of  degree.  I 
doubt  whether  the  effects  of  shot  on  wooden  vessels  are  le« 
terrible,  and  undoubtedly  the  security  gained  by  bulkheads  and 
such  contrivances  are  more  than  the  claim  to  security.  Besides, 
we  are  not  yet  satiitfled  that  thciao  effects  are  so  dangerous  ii« 
has  been  represented.    On  the  contrary,  1  am  of  opinion  that 
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thejr  have  been  greatly  cxngferikteA,  and  that  increased  experi- 
ence will  ultimately  show  that  the  iron  Hhip,  under  all  circum- 
[  Stances,  afTurdH  grenter  security,  whether  for  war  or  commerce, 
I  than  any  other  con«tructinn.      As  a  proof  of  the  iidvitiiUtifes 
f  peculiar  to  iron  as  a  materiiil  for  shipbuildinf;,  ntid  the  fn'C^tly 
Inrreased  iiecurity  which  it  offers  in  ciinipnrl«iti  with  wood,  the 
engraving  fig.  6,  nhowK  the  condition  of  the  steamer  Vnugtmnt, 
which  ran  foiil  of  a  reef  of  rocks  tin  the  wc«t  coast  of  Irelnnd, 
and  continued  bentin^  upim  them  for  wveml  days  with  com- 
paratively little  injury.     Another  initanea  is  thai  of  the  Great 
Britain^  which  utood  the  action  of  heavy  seas  beating  her  upon 
the  taiids  and  rocks  of  Dundrum  Bay  for  the  whole  winter,  and 
that  without  any  serious  damage  to  the  huU. 

IJurubi/ify  nf  Iran. — On  thiK  part  of  the  subject  there  is  con- 
siderable difference  »f  opitiioD,  hut  a  verj-  cunsory  view  of  this 
im|i(irlHnt  <]ue*itiun  will  at  once  show  the  great  auperiority 
which  exists  on  the  side  of  iron  againnt  timber.  Although  I 
propo«ed  at  starting  to  treat  of  metallic  constructions  alone,  I 
have  found  it  nHofnl  to  add  a  few  data  showing  the  strengths  of 
different  timber*  which  are  used  in  combinsiion  with  the  me- 
tallic frameworks;  and  have  therefore  given  the  comparative 
strength  of  iron  aod  the  be«t  English  obk,  in  which  it  is  proved 
that  iron  as  a  material  is  five  times  stronger  than  oak.  This  is, 
however,  not  the  question  which  enters  into  the  subject  of  dura- 
bility, ax  the  jointing  of  the  one  is  incomparably  superior  to 
that  of  the  other.  In  the  building  of  the  shipa  of  the  line,  or 
lartre  merchant  vessels,  the  keel,  beams,  and  timbers,  are  gene- 
rally of  oak  or  teak,  made  of  three  pieces,  ingeniously  con- 
trived, and  united  by  »carphB  to  each  other  to  insure  strength. 
The  ribs  or  frames,  which  are  wdid  and  close  to  each  other,  are 
scarphed  and  jointed  in  the  same  way,  und  the  outer  sheathing, 
which  is  cop  per- fust  en  ed,  is  also  attached  with  great  care,  anci 
by  crossing  the  vertical  joints  of  the  frames  great  strength  is 
obtained.  The  connection  of  the  deck-beams  to  the  frames  br 
Rtrong  iron  knees  i^  another  source  of  strength,  but  with  atl 
the  care  and  ingenuity  and  skill  bestowed  upon  this  construc- 
tion, it  is  far  from  perfect  in  point  of  strength,  as  the  vessel, 
when  pitching  and  rolling  in  a  heavy  wea,  produces  motion  at 
every  joint,  and  it  not  unfreouently  happens  that  the  seams 
open  and  close  to  an  extent  sumcieotly  obvious  as  to  the  nature 
of  the  structure  and  defective  unii^n  of  the  parts.  Now  in  the 
iron  ship  we  may  venture  to  state  that  when  all  the  parts  are 
soundly  riveted  together  there  are  no  joints.  The  whole  may 
be  conxidered  sh  cutitinuous,  conseiiucntly  there  can  bo  no  yield- 
ing, except  from  the  elasticity  of  the  muss  to  the  action  of  the 
sea.  'J'he  plates  are  the  same  as  the  plunking  or  sheathing  of 
liniber-built  shi]>8,  and  these  plstea  are  rivuted  to  strong  iron 
ribs,  varying  from  12  to  13  incites  asunder,  and  answering  the 
same  purpose  as  the  solid  framing  of  a  teak  or  oak  vessel.  As 
respects  the  comparative  merits  «f  wuod  iind  iron  vessplii  on 
the  score  of  durability,  I  am  of  opinion  that  the  public  has 
entertained  very  errontKiuti  views  with  reference  especially  to 
oxidation,  which  for  the  last  twenty  years  has  been  the  "rock 
iihead'  of  every  iron  ship.  7'he  extent  of  this  evil  has  been 
greatly  exaggerated,  for  there  are  inetances  of  several  iron 
veiiwls  built  twenty  yearw  ago,  which  are  still  in  existence,  with 
no  sensiihle  appearnncu  uf  corrosion  or  decay,  aod  what  is  of 
equal  impurtaiice,  without  having  requireii  repairs,  if  we  except 
a  hw  coutH  of  oil-jMiint,  or  the  application  ot  s<^me  other  unti- 
vorrosive  substance,  to  neutralise  the  effects  oF  the  atmosphere 
upon  the  material.  Nature,  however,  comee  to  our  assistance 
in  this  as  in  almost  every  otlier  attempt  in  the  constructive 
arts,  and  seems  to  confirm  the  proverb  that  a  ^bright  sword 
never  ruiits;"  for  it  is  with  iron  ships  as  with  iron  rails  when  in 
constant  u»e,  there  is  little  if  any  appearance  uf  oxidation. 
Taking,  therefore,  the  whole  circumstances  into  consideration, 
we  may  reasonably  conclude  that  much  has  yet  to  be  done  in 
this  department  of  the  useful  arts,  and  make  no  doubt  that  the 
iron  ship  of  British  origin  will  yet  ride  triumphant  on  every 
sea,  as  the  harbinger  of  pejice^  the  supporter  of  commerce,  and 
the  great  and  only  security  of  our  national  defence. 

1^  in  my  attempt  to  ehicidate  a  subject  of  such  vast  extent, 
and  of  Hucn  national  importance,  I  have  been  successful  in  con- 
veying to  your  minds  in  olain  word^  that  knowledge  which  it  is 
important  we  all  should  Know,  1  have  attained  the  main  object 
of  my  appearance  in  this  place. 

At  the  conclusion  of  the  paper,  a  vote  of  thanks  to  Mr. 
Fairbairn  was  propusod  and  seconded,  which  was  very  warmly 
accorded. 
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To  those  who  remember  receiving  their  first  instructions  iiil 
geographical  Hcience  from  peruHal  or  the  meagre  descriptions  of  I 
the  differeot  portions  of  tne  eaith,  and  from  the  brief  noticetj 
given  therewith  of  the  principal  mountains,  rivers,  and  cities  of  1 
each  country,  which   were  digniAed  by  their  authors  with  tha  I 
pretentious  titles  of  'Grammar  of  ti epigraphy,'  *Svi)tem  of  Geo*  J 
graphical  instruction,' &c. — although  they  coutamed  little  b»>] 
sides  definitions  of  terma,  n  few  remarks  upon  the  elements  of] 
aatronomy,  together  with  a  table  of  the  relative  distances  of  thft  ] 
mruit  noticeable  members  of  the  starr)'  firmament,  and  soma 
scanty  statistical  information  as  to  the  chief  productions  and  1 
popuutioQ  of  the  great  subdivisions  of  the  earth's  surface — tha 
publication  of  the  first  part  of  the  work  under  consideratioa 
will  afford  the  means  of  (urmiiig  a  curious  and  not  uniustructiva 
contrast  between  the  educational  systemsaod  requirements  then 
aod  those  of  to-day.     Society  is  no  longer  "content"  that  Jt4  | 
junior  members,  hereafter  to  bo  called  upon  to  take  their  shara  ' 
in  governing  the  peoples  of  the  earth  and  iu  developing  the 
resources  ot  its  productive  powers,  bhould  be  left  to  pick  up 
whatever  amount  of  information  they  pleased,  on  the  odd  ailer*  , 
□oon  in  the  week,  respecting  the  characteristics  of  the  first  vut  ] 
the  nature  of  the  last. 

Now.  it  is  necessary  to  know  »d  clearly  understand  the  prin- 
cipal phenomena  connected  with  ^e  earth: — Its  correlation  witlt 
the  heavenly  bodies;  the  laws  that  goxern  its  movements:  th*  ] 
direction  of  its  waters,  and  of  its  oircumambient  atmowherio 
currents;  the  vegetable  productions  of  its  surface,  and  th^  < 
grouping  in  a  Floba,  and  the  arrangement  of  the  animais  dwell- 
ing upon  it  into  a  Fauna;  and,  lastly,  the  history  of  its  crea- 
tion and  of  the  successive  stages  of  its  growth  through  pr^vJ 
historio  periods,  even  almont  from  the  first,  whea 

"  Ante  in«r«  K  Ullua  rt.  qtind  t«fll  otnnlM,  ozluBi, 
t/'aiu  crM  l0U>  nalUK  *ultua  lo  orW, 
QntfB  dIcSra  chaoa  I  rtidla  lni[lB«*taiqa<  Bole^ 
Nrv  qulrqaam,  ntil  poixln*  Irm  ;  miifnUqitei  todcni 
Nan  Dane  Jtuxivrum  cUaconllk  Mmtna  rertiin  "; — 

derived  from  study  of  geological  remains,  and  in  some  cases 
from  casual  marks  in  ruck  and  stones,  up  to  the  rich  and  vigor- 
ous dcveldjiuii'nt  of  its  ripened  age  to-day.  Very  diffeient  this 
from  the  aays  when  pedagogues  deemed^it  needful  to  supply 
their  pupils  with  no  more  important  information  regarding  the 
vast  steppes  of  HuKsia  and  their  boundaiies,  rich  in  mineral 
wealth,  than  the  fact  that  "a  portion  of  their  inhabitants  were 
incorporated  with  the  imperial  army — the  officers  being  distin- 
guiKhed  from  the  common  HoLdiers  by  wearing  red  boots."  Nor 
could  they  find  anything  mure  remarkable  in  rarma  than  "the 
manufacturo  nf  n  peculiar  kind  of  cheeae  called,  after  the  nanie 
of  the  town,  Tarmeaan.'" 

From  these  mere  hornbooks  of  schoolboys  to  the  voluminous 
works  of  Malte  Brun  and  others  of  like  description,  which  wertf  I 
too  often  overloaded  with  political,  statistical,  and  topographies] 
details,  and  consequently  unfitted  for  a  class-book  in  our  schools 
and  colleges,  there  was  no  work  of  an  intermediate  character 
which  could  t>o  conveniently  placed  in  the  hands  of  students. 
''Hitherto,"  suya  the  £dttor  of  the  '.Manu;il,'  'Hhose  treatises 
f  on  gei.>grsphy J  intended  to  be  uced  in  education  have  been  rather 
compendious  work)iof  reference,  than  introductions  to  the  study 
of  u  science."  The  present  work  is  a  very  praiseworthy  and 
successful  endeavour  to  supply  this  deficiency,  by  setting  forth 
clearly  the  general  principles  of  the  science — in  previuus  works 
most  strangely  umitted — und  '*80  to  classify  and  systematise  the 
information  contained  in  it,  that  it  may  be  immediately  avaU- 
able  both  to  the  teacher  and  the  scholar;  and,  by  the  omission 
of  all  non-essential  details,  whether  political,  stjitistical,  or 
topographical,  to  confine  the  attention  to  the  principal  !<ubject.* 

The  information  contained  in  an  introduction  to  (jtoographicKl 
science  is  necessarily  of  a  varied  and  comprehensive  (^sracter. 
The  physical  history  of  the  world  requires,  in  order  to  bo  cor- 
rectly understood  by  its  student,  a  knowledge  of  several  ifcieoces, 
each  more  or  less  connected  with  the  other;  and  this  necessity 
has  contributed  as  much  as  anything  to  retard  the  more  assidu- 
ous and  wide-spread  cultivation  of  iX  us  a  study  at  once  amusinc 
and  instructive, — more  so  probably  tlian  '''the  barren  outlines  m 
astronomy  and  paradoxical  problems  in  the  use  of  the  globes, 
which  made  this  science  so  unpalatable  in  our  youthful  days,"  to 
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which  the  Rditor,  the  Rev.  C.  G.  KichoUy,  pointedl;  tdrerts  in 

th«  preface.     Lest  this  complex  noture  of  the  ■cienCA  diould 

Ispente  to  det«r  unscientific  persona  from  the  itudj  of  Ge{>- 

I  CraphT,  it  i»  stated  that  "although  the  Fib^t  Pabt  mny  appear 

I  to  be  composed  of  distinct  and  separate  treatises,  it  is  presumed 

I  that,  on  consideration,  they  will  he  found  tu  form  a  coniistent 

irboie; — each  I'art,  notwithstanding,  complete  in  itself." 

i      Frtnn  what  has  hecn  said  it  will  be   seen  that  Ueoffraphy 

[ic  not  ■  simple  btit  a  compound  icienc^,  requiring,  in  order 

Ifoita  thoroufjh  oompreheoAioa,  a  knowleil^e  (i  priori  of  Astro- 

I  Bomy,  G«olo^,  l^hysical  Philosophy,  Meteorology,  Hydralosy, 

Optica,    Ethnology,    and    Mathematics,    besides,  iocidentaUr, 

aumerous  othem.      Ini^tead  of  being  termed  a  saencCi    tt  it 

[  donbtfal  whether  it  would  not  be  more  appropriately  deaifiuiMd 

■•  the  aggregate  of  physical  sciences.     Such,  at  least,  apneare 

tohaveheen  the  idea  of  the  pr«ijectors  of  the  ^Manual;   and 

Lw«  are  tclad  to  add,  that  not  tinly  has  the  idea  Itecu  well  con- 

[•eived,  but  faithfully  carried  out  in  the  Part  before  us.  Starting 

t  firmn  the  just  and  reM^onahle  [mmtion  that  tlie  atudeots  lo  whom 

'  thev  addreea  themselves  have  had  their  minds  sufficiently  dis- 

^  eipiined  to  be  able  to  follow  a  chain  of  reaitoning,  and  that  they 

I  jciwow,  at  least,  such  an  amount  of  mathematicu  knowledge  as 

1  win  enable  them  to  meamiro  an  angle  and  eolve  an  equation, 

[  the  other  sciences  are  treated  ab  initio  as  if  they  were  not  known 

[  to  the  reader. 

Again,  we  are  glad  to  Ke  that  the  compilation  of  the  teachings 
[  of  these  different  sciences  has  not  been  intrusted  to  one  roan, 
[who,  however  varied  may  be  his  acquirements,  could  scarcely  be 
ttaid  to  be  competent  to  the  task  of  exptiunding  equally  well  the 
I  doctrines  of  each;  nor  to  an  abstract  or  generaliring  philoso- 
■  •fcical  writer,  who,  however  great  may  be  the  charm  of  his 
Iflid^n  and  the  beauty  of  hia  idcan,  in  nut  always  to  he  relied 
■-%poo, — for  oftentimes  these  very  beauties  are  emjiloyed  to 
Taeraeu  Ignormnce,  and  to  support  the  assumed  character  of  a 
[scientific  Admirable  Crichton,  to  which  there  is  no  right  or 
[title.  How  often  it;  thisthecaae?  The  eloquent  anostlo  of  science 
proves  to  be  a  blind  guide  after  all,  who  gropes  his  way — thanks 
[  to  the  folly  of  h'm  fniluwenk — to  ttie  position  he  aspired  to,  and 
I  leaves  them  to  wander  in  eccentric  and  unprofitable  directions, 
1  cr  elM  to  remain  immoveable  in  their  ignorance,  and  blinded  hy 
[  the  one  solitary  ray  of  borrowed  knowledge  he  £aMhed  across 
,  their  mental  vigloa. 

Nor  are  sound  scientific  attainroentn  all  that  is  necessary  in 
writer  to  initure  success  to  hi8  explanations.  He  must  be 
L  ponacati'd  of  that  often  alighted  but  modt  important  faculty — 
(tiifl  knowledge  how  to  teach — how  to  convey  to  the  mind  the 
[TCitnUite  amount  of  instruction  clearly,  succinctly,  and  vividly, 
I  without  overburdening  or  confuting  it. 

Such,  then,  ore  the  requisites,  it  appears  to  us,  that  all  ele- 
mentary treatises  of  any  of  the  physical  sciences  should  possess, 
to  ful61  the  nuri>oses  for  which  it  ia  but  fair  to  suppcrae  they 
were  ioteodea-^che  advancement  of  education  and  the  general 

a  read  among  all  classes  of  students  uf  a  correct  knowledge  of 
DM  lAwe  to  which  all  the  constituents  uf  the  univer»e  are 
[snbjected,  bat  which  were,  till  lately,  deemed  csipable  of  being 
irrectly  understood  only  by  a  few  of  the  highest  mental  calibre 
t'*-men  removed  from  tlie  disturbing  inilueix^ett  of  vulgar  life; 
I  while  lo  the  oi  woxxot  they  remained  fearful  mysteries,  of  which 
pA  faint  glimmering  was  occasionally  revealed  as  "through  a 
[  glaea  darkly." 

The  ^Sliiiiual  of  Geographical  Science*  approaches  nearer  to 
our  ideal  stiindard  of  excellency  of  a  class-book  than  any  that 
has  hitherto  come  under  observation.     It  i^  the  joint  production 
cf  gentlemen  who,  from  their  professiouu,  must  of  necessity 
[liave  considerable  facility  in  the  art  of  teaching,  and  each  of 
I  whom   has  undertaken  that  branch  which  has  long  been  his 
[{■articular  province  to  study  and  explain.     In  the  first  Part  of 
tthe  '.Manual' before  ua,  the  chapters  on  Mathematical  Geography 
tare  the  work  of  thelearne<l  ProfesHorof  Natural  Philosophy  and 
[Astronomy  in   King's  College,   London — the  Rev.  M.  O'llrien; 
[and  well  has  he  pei^omied  his  allotted  task.     His  explanation 
•f  phenomena,  hitt  enunciation  of  tlieorien  and   demouKtrationa 
I  of  problems,  and  his  descriptions  of  the  constmctiooa  and  uses 
[  of  various  astronomical    and  optical   inttrumenta,    are    dear, 
distinct,  concise,  and  easy  of  comprehension; — no  pedantic  dis- 
play of  high  mathematical  attainments,  no  affectation  of  novel 
[or  elegant  notation  in  the  expression  of  well-known  fomiiUs. 
that  sunpUcity    in    all  thingo,  and  the  avoidance  of  technical 
'  ttnnf  as  much  as  possible,  ao  as  to  render  the  theories  of  move- 
ments of  planets,  their  actions  on  each  other,  and  the  methods 


of  ascertaiotog  their  potltion  In  space,  and  the  mode  of 
employing  instnimenti  for  auch  purpose,  all  capable  of  being 
readily  seized  and  worked  out  tiv  any  one  of  very  ordinary 
matliematicol  acquirumentB.  While  upon  this  subject,  we  do 
not  hesitate  to  eipreaa  our  opinion,  that  it  is  high  time  the 
scientific  societies  at  home  and  abroad  mutually  consented  to 
the  revision  of  the  terma  employed  in  describing  certain  motions 
of  heavenly  bodies,  and  explaining  the  resulting  phenomena,  in 
order  to  render  them  consonant  with  the  theory  universally 
recognised  as  correct;  and  also  to  make  the  study  of  OHtronomy 
less  difficult  and  nbucure  to  beginaerti  than  it  in.  ^V'here  is  the 
necessity  and  wisdom  of  maintaining  the  fiction — fiction  although 
it  is  admitted  to  be — of  the  motion  of  the  sun,  which  only  serves 
to  confuse  and  perplex  the  stndent.'  So  long  as  the  Aristotelian 
system  was  the  ortnodox  one,  and  the  Inquii»ition  had  power  to 
ban  and  stigmatise  as  pernicious  heretics  those  who  doubted  ita 
oorreclness,  it  was  permitted  tu  speak  of  the  circum|KJlar  motion 
of  the  8uu;  but  nouM  avatia  chanyts  tout  cela^  and  now  the  truth 
— faintly  shadowed  forth  in  the  teachings  of  Pythagoras,  Phi- 
lulaus,  and  Nicetas,  and  never  wholly  lost  amidst  the  darkness 
and  false  teachings  which  overspread  the  earth  till  the  dawn  of 
letters— is  recognised  and  established,  thanks  to  the  unselfish 
labours  of  Copernicus,  Galileo,  and  our  own  glorious  Newton. 
Every  one  now  knows  that  the  sun  is  the  centre  of  our  system, 
and  that  the  earth  revolves  round  the  sun;  wherefore,  then,  tell 
the  student  in  one  nage  that  round  the  earth  revolves  the  Bun, 
*'  whose  motion  in  tne  heavens  is  the  cause  of  so  many  important 
changes  to  us;  those  changes  from  light  to  darkness,  and  from 
heat  to  cold,  which  give  nse  to  day  and  night,  and  bring  about 
in  order  the  various  seosone  of  the  year" — and  that,  *'by  the 
combination  of  these  motions,  the  sun  appears  to  describe  an 
oblique  circle  in  the  heavens,  moving  backwHrda  (that  is,  from 
west  to  east);  moving  in  this  circle,  he  croRxcs  the  equator  ut 
the  time  of  tlie  equinoxes,  at  an  inclination  to  the  equator  of 
about  23^'^;  the  circle  n  called  the  eWi>fK-,  because  eclipses  of 
the  sun  and  moon  occur  only  when  the  niuon  crosses  or  comes 
near  the  circle" — and  then,  when  the  scholar  clearly  understands 
this  statement,  tell  him,  in  the  next  page,  that  this  is  all  incor- 
rect, that  "the  propex  motion  of  the  fiun  is  only  apparent, 
beirw  caused  hy  tne  earth's  real  motion  about  the  sun")*  And, 
aa  ifihaee  contradictory  teachings  were  not  Hiiffinieiit  to  bewilder 
B  young  beginner,  we  persist  in  epeaking  of  the  annual  moliua 
of  the  earth  rounn  the  sun,  and,  in  the  same  breath,  of  the  passage 
of  the  sun  over  the  equator.  Surety  it  were  better  far,  even  at 
the  risk  of  incompleteness  of  demonetration,  to  set  the  truth 
simply  before  young  minds;  to  say  that  the  sun  id  the  centre 
round  which  our  planet  revolves;  that  the  axis  of  the  earth  is 
inclined  to  a  hnrixontal  plane,  paitsiiig  through  the  centre  of  the 
sun,  in  which  the  earth  takes  its  path  round  the  sun  annually; 
that  the  intersection  of  this  pathway  with  the  earth's  surface 
is  the  ecliptic,  so  called,  because  when  the  moon  comes  in  this 
plane,  between  the  earth  and  sun,  or  has  the  earth  between  it 
and  the  sun,  eclipses  of  the  sun  or  moon  occur;  that  from  the 
inclined  position  of  the  earth  with  reference  to  the  horizontal 
plane  passing  through  the  centre  of  the  sun,  it  follows  that 
the  intersection  of  the  pathway  with  the  earth's  surface  is 
inclined  to  the  equator,  "that  circle,  every  part  of  which  ih  at 
equal  distances  (i.  «.,  90^)  from  each  pole;  and  lastly,  that  the 
points  of  inierfiection  of  the  ecliptic  with  the  equutor  are  the 
equinoxea.  We  do  not  offer  the  above  for  adoptiun,  but  simply 
as  a  suggestion,  and  as  evidence  that  it  is  practicable  to  explain 
the  theory  of  "celestial  motions"  without  the  employment  of 
incorrect  and  absurd  hypotheses. 

The  chapter  on  Chartography  is  written  by  Colonel  Jackson, 
late  Secretary  to  the  Koyol  Geographical  Society,  and,  if  we  re* 
member  rightly,  one  of  the  earliciiit  and  most  eurnesit  promoters  of 
the  late  College  for  Civil  Engineers,  We  have  selected  a  portion 
from  this  division  of  the  work  for  quotation,  not  only  becauso 
it  is  mtMt  ably  written,  and  evinces  a  thorough  knowledge  and 
perfect  mastery  of  a  suhject  not  generuUy  unuerbtoud,  and  which 
we  never  remember  lo  huve  seen  so  well  treated  of  in  any  previous 
work,  but  sltto  because  it  is  sure  to  interest  and  likely  to  prove 
of  no  inconsiderable  utility  to  some  of  our  readers,  from  the 
fact,  that  we  believe  sources  of  information  have  been  made 
available  in  the  present  instance  that  before  were  scarcely  acces- 
sible. After  explaining  the  different  modes  of  projecting  and 
reducing  maps,  and  the  meritn  of  eacli,  Colonel  Jackson 
proceedti  to  explain  the  nature  and  advantages  of  topographical 
maps  in  particular,  and  gives  the  following  udmirahlo  upercu 
of  the  various  methods  of  drawing  and  engraving  them,  so  m 
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til  represent  the  unduUtiooti  of  the  eartli's  surface  on  the  flat 
Eurfiice  of  the  map. 

TopooRAPHiOAi.  Maps. 
Tttile  nf  tht  difftrtnt  mode*  rmploj/rd  14  Drawing  and  EM^raving. 


Arbitnry.      . 


■od 
AiUtnty, 


'Acblliar)  In  itlrri:l1oa. 
.,       „    In  Icnittli- 
„      „    tn  thicknr**,  and 
„      „   In  <tlai«iic4- apart. 
Tbr  light  fatltn|i  ■!  a>  anjil*  of  I 
'S]r*traiillc  In  dlmtlonj  bring  lli«  prc;)K-' 

tltini  of  the  curvn  ot  gtramx  »lup«. 
ArkltraiT  tn  ^1  clw, 
Ttt*  llfht  ratling  at  an  angk  at  iS". 
-Spiacnatlc  In  Itivcuotour  llnva,  trhlcb  ere 
I       attrilUBl  allUuilM,  bfit  tticaltJIuitnvary- 

Coftoir  .(..«   aod         ^  ^2?^' p?  -  ""  '^'^'  "'  **"  ""'^  ""* 
ridMd  hnet  fn-  1 


Etclwd  Hon  fttone. 


£lcb<d  Udm  tiont, 
(bncbeloi  .... 


t>>«  italiiTV  af  the  MHinlry. 


Ij^    ^.w  i  Arbltiar,  lo  tha  ««b»d  Unra  la  -rerythlnf 
JJrJ™    jr*f""-         t>iit  ih»lf  iMgili.  wlilrN  i*  tlmllrd  by  lh« 


B|MfldMtto. 


Ttiti  node  li 


Can  Km  lines  alooc , 


Contwsr  1Iim«  mmI 
etchfd  llnaa  in. 
plvrcd  (ogttliar  , 


^Ktcfaffd  linn  alMU 


contour  llDta,  belwero   «rhith  Uiey  i»r« 

d/atrn. 

Tba  llgbt  fallloi  at  an  aoRlt  ot4»<'. 
'  9r«l^<n«ll«.  •*  in   No.X  th«    llnM  being 

draurn  at  equal  altitude*,  hot  wbkh  rmrj 

acmrding  to  ibeacale  at  tbcmip  ud  the 

naiote  of  the  covDirf. 
''Tb*  coBtonr  Hot*  aa  abore. 

f  KM  "•*•'-"'-■ 

.     I  llilckoeai  eqiial. 
'  ^  8i>«c(«  one-quarler  lltt  W. 
I       tangcfil  of  tlnpe. 
Elcbtil   J        ^No  rrganJ  to  llghU 

llM*.  r  Direction,  l  „^,, .  ^     ., 

fUnglb.     )0*»*n«l««»       I 
.  J  TMchnfM  proponiona]  lo  I 
'1      atne  otmn^it  of  aLopc.       r 
I  Space*  aa  tha  c»»Iiiea. 
^U|(TilT«rtlcal.  J 

DateralMd  la  dliecUao.  leoglb,  tbldcmaa,  \ 
utdapaeei.  / 


BetidM  the  above  Kvcn  modet  lher«  are  leverkl  othen,  but  wtiich 
mail  bfl  ill  cliiscd  under  the  arUitraty,  cscept  one.  which  ■■  mechanical, 
and  of  which  we  ihall  *ajr  a  word  pretcnti;-.  In  tomt  at  iheae  Lheeffttrt 
ia  produced  by  aquitinia  shadin;^,  in  aihem  by  aiippling.  In  aone  ntapt 
tba  bill*  are  repreiented  in  perapective  ;  in  utvat  the  tbadini  ia  effected 
by  etched  hnei,  itraight  and  waved,  and  duti,  and  all  other  modu  which 
the  eD(iraver  can  devise  to  produce  effeet. 

Of  tb«  aeveral  ayilemt  ahoTe-nenijoned,  we  mar  obf erve  that,  where 
Itictaretqae  effect  ii  all  that  it  wanted,  the  arbilrarj  model  are  luperiar  to 
the  ayateinatic  :  indeed,  tvmt  mapt  txtcuttd  aecnrdtAg  to  this  arbitrary 
WUt/uxt,  rfpretenf,  in  the  moat  xtriJUng  and  uti^actoty  maHHJrr,  erery 
mndulalion  ttf  the  toil,  /rwn  the  gtnilett  rut  to  the  hujhnt  and  moat 
ahmpt  emmrncr*.  Tkty  accordhif/lj/  gitt  a  *erjf  }itrftct  idea  %f  the 
emnlry,  but  are  qf  no  lue/or  the  exact purpotn  of  the  fwjriww.  vr/or 
the  operation*  f^  an  army.  Thit  i>  easily  conccivi-d.  The  engineer  wtio 
has  to  conatract  a  canal,  a  railway,  or  any  other  Icind  of  rnad,  10  form 
mervoin,  to  drain  marabei,  &c.,  can  he  latiafieil  with  nothing  leii  than 
potitire  leveli,  and  theie  the  arbitrary  moilei  of  drawing  hill*,  however 
cffeettvfl  they  may  be,  do  not  lupply.  [n  lilie  manner,  the  general  must 
be  able  to  lee  upon  bis  map  where  artillery  and  other  wheel  carriagei  can 
pata,  where  hit  cavalry  cau  act,  and  where  none  but  \i\\  lijilit  itiUtitry  can 
■draneet  what  heights  command  ur  are  cDnimunded,  &c. ;  he  ihercforp, 
like  the  engineer,  muitknow  the  poiuive  amoant  ni  the  ilop4*i,and  mutt 
accordingU  fliicard  tbe  more  beautiful,  though  to  hira  uieleti  topogra- 
phical mapi,  for  thoic  where  be  leca  the  actual  alnpe  and  clevatiou  of 
every  foot  of  the  grnund. 

A*  am  rrampl*  qf  arbUrary  ehading,  tee  may  mention  t&f  Ordnenet 
Map  (if  England,  Vfkich  eat  bt  teen  at  any  time.  In  this  [opo|iaphicBl 
map  the  effect  is  produced  by  etched  linea;  the  light  i*  aup|Hiied  lo  fall 
apon  llie  ground  under  ao  angle  of  li  degrecti  and  on  the  map  %<*  como 
from  the  left  hand  upper  corner;  tlie  shading  is  icftulated  aocordingty, 
the  grcatr^l  depth  heing  |riven  to  the  loftier  and  ilerpL-r  ciniiicncri. 
Another  ant)  very  beautiful  example  uf  arbitrary  sliading  may  heieeuin  the 
aeini-tnpijgrjphlcal  nuip  of  Sardinia,  lately  ext;-uied  by  Uenerat  MaFini^ra. 
In  both  these  exaaiplei  the  shading  is  by  etehed  line*.  A  map  of  very 
excellent  effect  as  re(:ards  the  hilb,  and  which  I  thall  have  ficcaiiiin  to 
cneDtion  for  another  reason,  has  lately  been  cxecnied  at  Vienna  ;  in  it  the 
hUlt  are  lit  imitation  of  stippling,  and  the  effect  it  truly  excellrnt. 

Of  the  syttemalic  modes,  we  sbnll  mention  only  nuinheti  4,  5,  and  7, 
of  our  tabic  ;  and  fint,  of  the  method  by  caiitour  lines  alimr,  or  the 
representaiioa  of  the  elevations  of  Ihe  surface  hy  curTes  of  equal  altitade. 
This  method,  ailmilting  of  a  very  near  approach  to  goumctrie  accuracy, 
hu  for  engineering  purposes  a  decided  advantage  over  every  other, 
though  in  Hume  respects  it  it  not  withdut  its  inconveniences.  As  it  has 
been  much  talked  about  lately,  ond  is  again  coining  into  DSr,  Its  histniy, 
Wd  some  details  respecting  it.  msy  not  be  unacceptable  lo  tlie  reader. 

Ttie  first  jJea  of  ttie  cooiutir  system  is  attributed  liy  some  lo  Philip 
BuAcbe,  but  by  J.s  Crms  In  M.  Ducarls.  nhu,  he  says,  considering  that 
if  a  line  were  drawit  joining  all  those  points  on  a  chart  which  a^e  marked 
u  biriog  the  same  depths  of  water,  the  contour  ihui  traced  would  be 
that  of  a  aeetioD  cat  off  by  a  borlzuotal  plane  everywhere  dlitant  fram 


the  surface  of  the  water  by  so  many  fathoms,  or  feet,  as  are  mirked  b;  ths 
soundings — conceived  a  meatis  equslly  iagenivut  and  sitisfaclory  of 
geometrically  representing  the  elevations  of  the  ground,  nr  the  re&ff  of 
a  coantry.  We  shall  occasionally  employ  thli  term  relie/,  because  it  H 
both  laconic  and  appropriate,  and  because  we  have  no  other  single  word, 
as  far  as  t  know,  that  answers  so  well.  Whether  it  be  lo  Buaehe  or 
Ducarlathit  we  are  indebted  for  the  first  idea  of  the  oontour  system,  it 
wu  hrst  published  hr  M.  Dupln  Trlel,  in  1704.  It  oonshuio  projectinc 
vertically  upon  the  plane  of  the  horizon,  lines  paaaing  through  pointa 
equally  raised  above  the  level  of  the  sea;  lines,  in  fact,  which  wnuld 
mark  the  limits  of  the  ocean,  if,  by  anycaate,  it  shoold  rise  to  the  several 
heights  indicated,  in  the  sime  way  as  the  lines  joining  equal  lonndingi 
would  become  it*  successive  limits  if  it  were  to  sink  to  the  depths  of 
those  soundings. 

The  imaginary  horizontal  planes  whose  intersection  vnth  the  elevattona 
of  the  ground  fomi  the  curves  projected  on  the  map.  rise  one  above  the 
other  by  equal  quantities;  Ike  actual  amount  of  the  rise,  faowevsr^ 
depends  upon  both  the  nature  of  the  ground  and  the  scale  of  the  map. 
It  is  indeed  self-evident,  upon  a  little  consideration,  that  in  the  case  of 
very  gently  sloping  ground,  if  Ihe  altitude  of  the  section  he  coniiderahte, 
the  curves  must  necessarily  he  very  far  apart  from  each  other,  whereas  in 
elpTations  nearly  perpendicular,  the  projection  of  lectiona  taken  at  th« 
■ame  height,  one  above  Ihe  other,  would  almost  touch  :  those  of  a  ver- 
tical cliff  will  in  all  »scs  coincide  and  form  hat  one  curve.  Act^jrdingly 
it  ii  found  convenient  to  increase  the  vertical  height  of  Ibe  sections  aa 
the  bills  are  more  ateep,  and  to  dimiDUh  it  u  the  grouod  is  more  geatly 
undulating. 

The  necessity  of  varying  the  heights  according  lo  the  scale  of  the  map 
is  evident  fur  a  simitar  reason.  For,  if  while  the  height  of  the  aectioaa 
remaiord  the  same,  the  horiEontal  scale  were  eolargcJ  or  contracted,  the 
tame  inconvenience  would  l>e  produced.  The  vertical  distances  of  the 
hoii^oiital  section*  depend  also  upon  the  particular  purpose  for  which  the 
map  is  intended.  Thus,  while  on  the  plans  intended  for  certain  engineer- 
ing works,  the  sections  may  be  from  two  to  four  or  fire  feet  of  vertical 
altitude,  in  topavraphi^'al  maps  they  may  he  much  greater.  The  pivi 
contour  system  way  even  be  used  in  general  map«,  but  theo  the  vertieal 
height!  are  neceisarily  very  cou^derahle.  In  Diipin  Trlel's  roap  of 
France,  an  a  scale  of  about  abaArBn^h.  the  first  sections,  beginning 
wilb  the  sea-levrl  on  the  coast,  rise  by  ten  tones  each,  where  the  ground 
ii  nearly  flat;  futther  inland,  where  it  rises  more  rapidly,  tbe  curvea 
indicate  sections  taken  at  twenty  loisei,then  at  liriy,tlienatone  hundred. 
The  llrit  are  observed  in  the  north-western  portinn  of  the  couiitty,  aud 
the  latter  in  the  southern  and  south-eastern,  where  the  more  rapid  ilopee 
of  the  Pyrenees  and  Jura  occur.  It  ii  evident  that  whatever  be  the  seals 
of  the  map,  oaiitour  lines  alone  cannot  convey  that  vxiircssinn  uf  relief 
that  reiulu  from  shading,  aaleis  they  be  exr«eiUngly  numerous  and 
close.  On  a  acale  of  •nr^TnT^'*'  '*'  ehout  6^  inches  to  a  mile,  the  relief 
msy  be  laliifacturily  figured  by  contour  lines  alone.  We  do  not,  how* 
ever,  recommend  tfieir  adoption  where  effect  is  tn  be  studied  ;  tbey  sbunld 
be  reserved  for  those  purposes  that  require  exact  levels,  ai  for  draining, 
canal  and  road  making,  the  d^fiietnent  of  fortifications,  &c.,  and  in  thee* 
cases  the  diitank-ei  of  the  curves  from  each  other  are  much  too  consider- 
able to  picture  relief.  On  the  Ordnance  Survey  the  eontoura  lately 
intrnduced  represent  sections  taken  at  the  altitude  of  2&  feet. 

When  contour  Uqcs  are  drawn  upon  chorograpbical  maps,  it  is  evidcik 
the  tectioni  have  not  been  levcU'i-d.  that  is  to  sny,  the  horizontal    pIsoM 
of  equal  altitude  have  not  been  determined  l)y  the  uiusl  process  employed 
for  soibII  distances.     The  curve*  are  drawn  through  paints  ubose  altitude 
has  been  aiccrtained  by  barometrical  or  trlgouuiuelncal  means,  and  thai 
sections  are  not  flat  parallel  planes,  but  portions  of  concentric  Bpherea^ 
whose  surfaces  are  parallel  with  the  convex  surface   of  the  ocean.     It  ia  j 
much  lo  be  regretted  that  curres  of  equal  alttiude,  aucb  as  those  on  , 
Dupin  Triel's  niBji  i>f  France,  are  not  mure  generally  applied ;  they  woQld 
throw  great  tight  on  a  vast   nunilier  of  some  of  the  most  interesting 
problems  of  physical  geography.     We   have  0  map   of  Irelanil,  on  the 
scale  uf  ten  mile*  to  an  inch,  un  which  fi«e  successive  curves  arc   drawn  \ 
at  the  heights  of  230.  'oWi,  lOUO,  and  20041  feet,  and  the  belts  belweea 
these  carves  tieiog  tinted,  produce  a  very  effective  picture  of  the  positive  \ 
and  relaiiic  elcvatJotis  of  tlilTcrcut   pons  of  the  country.     A    map   el  ; 
Hong-Kong  has  also  been  coihtonred  in  a  very  successful  manner,  the 
scale  being  four  inches  lo  a  mile,  and  the  section    100  feet  vertical. 
Indeed,  the  system   we  aie  considering  is  admirably  appropriated   for 
islands,  particularly  when  they  are  smalt,  for  the  whole  coBst.line  forms  a 
closed  curve,  giving  the  lowest  bnrizonltl  plane,  or  starting    point,  in  aQ 
directions;  whereat  in  sectional  maps,  that  is,    maps  of  a   portion  of 
country,  the  rectangular  edges  of  the  mBp  intersect  many  uf  the  curvea. 
Tbia  inconvenience  is  in  part  obviated  by  the  addition  of  numbers  to  the 
carves  ;  the  same  numbers  denoting,  of  coarse,  the  tame  levels.  n 

Closed  curves  may  represent  de  pressions.  as  well  as  elevations,  and  Ibi^l 
ia  one  of  the  dtsadvantnget  0/  the  sTsteia ;  but  if  the  curves  are  nuiB- 
bered,  a  little  attention  will  iiiffice  for  determining  nbether  the  cloaed 
curves  belong  to  elevations  or  depression*.  If  tbe  nntnlier  on  Ibe  inner- 
most  or  amBlleat  curve  he  greater  ihon  that  of  the  cutve  next  In  ii,  tha 
cuives  are  those  uf  an  elevation  ;  hut  if,  on  the  contrarj,  the  number  on 
the  iOBemoil  curve  be  ematier  than   that  of  the  ewe  neat  to  It^  ' 
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nnm  tft  tHo«t  of  a  depretalos.  CapUJa  Vetcli,  trf  lh«  Royal  Engt»een. 
kM  prnpeard  lo  tdd  ta  ihs  contour  lines,  ihort  etched  Hoes  on  the  tid« 
M  whKh  the  |r«UDd  fatU,  which  effcctaallj  prevtoU  tU  ambiguit;  oa 
Ike  rabject 

Cpon  Ihe  whole,  then,  tho  ijitem  of  contoor  line*  alone  ii  by  no 
meani  to  h«  recorDmeuded  a*   a  meani  of  lepreienting  pictorialljr  the 

BoaUtiei  or  the  relief  of  the  larface  oa  map* ;    bat  wbeo  poaUive 

|la  are  required,  we  know  of  no   node  potieiiing  equal  advantagea. 

toei  not  therefore  belong  to  mapt  conitrutted  for^neral  geographical 
parposei,  bat  lo  msps  deiigned  for  tpecUl  ohj^ti.  We  now  pau  on  to 
tbe  eoniideration  of  the  fifth  lyilem  nf  oor  table. 

Tb«  French,  who  attach  much  higher  importance  than  we  do  to  correct 
repreaentalion  of  the  iuequAliliea  of  the  lurface  in  topographical  maps, 
have  at  vaiiout  timet  contidered  tbe  lubject  in  eommhleei  called  together 
by  tbe  goTernroent,  and  oompoaed  of  the  beada  of  all  thoie  tctedtifie 
departmenti  for  wboie  purpoici  good  mapa  are  euential,  *ach  u  the 
«t4t>in^or,  the  corpi  of  enginerri,  rivil  and  military,  tbe  mining  depart- 
turnt,  tbe  wuodi  and  foreili,  the  riepartment  of  brid^ea  and  higbwayi, 
uul  the  lieada  of  tbe  lerera)  great  ichooh,  such  at  theEeole  d'Applicatioa 
of  tbe  GeogT^leal  Eogiaecn,  the  School  of  the  Etat-Major,  that  of  tbe 
Hiiiifii  Curpa,  that  t>f  St.  Cyr,  &c.  Tbeie  comuilteei  bara  on  aOMt 
ooeuioDB  lat  for  three  or  four  year*,  going  moit  minutely  iato  VMry 
detail  of  the  uibject,  and  haTiag  the  aaaia  portions  of  ground  drawn  and 
•ngrifcd  upon  a  variety  of  acalet,  aod  accordiBg  to  every  variety  of 
n»dc. 

We  eMnot,  of  coarw,  CDiimerate  all  tbe  opinioni  that  were  emitted  by 
mtott  cotDpeteat  persona,  of  tbe  rcipective  advaatjgea  and  diaadU 
gea  of  the  levcral  lyiteioi,  and  thetc  numetoui  madifica^ioai ;  »uf- 
1  in  thii  place  to  aay,  that  do  lyateio  baa  jet  been  dcvued  that  ia 
ivbally  uitubjectionable  -,  that,  bowcTcr,  which  wat  at  length  adopted  by 
the  iD^ority,  and  wbicb  ii  at  Ibli  tnonicnt  aanctioaed  by  the  governmeot, 
ia  that  wbicb  bears  the  number  h  of  oar  lilt, 

Tbi»  ayitem  i*  oalculaled  to  offer,  aa  far  u  poialble,  the  double  adran- 
tafC  of  geometrical  accuracy  and  piclareique  effect.  Jt  \t  a  combination 
9i  tba  eoAiour  liaet  with  the  iiachmre*  or  etched  lioea,  tbeae  latter  pro- 
doeiBg  the  rcquiiitc  tinta  of  shade,  which  convoy  to  the  eye  the  effKl  of 
talief.  and  ibai  with  in  math  truer  effect,  ai  thii  very  ibadin;  i>  aab^ect 
to  rvJe.  and  ia  detcrruined  m  atiict  relation  to  tbe  contour  linea  lhem> 
aalfc*.  TheM  lattei  being  determined  aod  drawn  upon  the  map,  the 
apace  between  them  la  tilled  up  with  etched  lines,  whoso  length  ia  deter- 
mined by  the  dtitiDce  between  two  contiguous  contoori,  while  their 
direction  ii  perpendicolar  to  the  contour  linei;  tbey  are  accordingly  the 
projectioui  of  the  llnei  of  greatest  slope,  of  those,  in  fact,  which  water, 
tetad  upon  by  gravity  alone,  would  follow  in  mnoiag  down  tbe  rarface. 
The  thickucM  of  ihrae  hnei  ii  not  drtermmed  by  any  role  in  the  lyatero 
w<  are  now  convidering;  but  whatever  It  may  be,  it  is  oniforai  throogb< 
•at,  tbe  tint  of  the  shading  being  tfrecled  by  tbe  greater  or  leu  diataoce 
lafk  between  the  atrokei,  and  thia  ia  (ezeept  in  tbe  eitreiue  caMa  we 
aball  presently  noiicej  invariably  one-fo4irth  of  the  disUnce  of  tbe  two 
oootlguotu  cootoar  linei  between  wbicb  ttiey  are  drawn.  When  the  eer- 
ttcal  beighla  uf  tbe  horizontal  sections  whose  projectiooi  form  tbe  con- 
toor  liaea  of  the  map  are  equal,  it  is  evident  that  tbe  contour  linea  will 
■ppraxlaate  ao  much  closer  at  the  ilopa  of  the  ground  ii  the  more  rapid  ; 
aiid  a«  tbe  distance  between  tbe  itrakca  is  rcgolstcd  by  that  uf  tbe  cun- 
toor  linea.  it  is  clear  t)iat  the  nearer  the  cuiituur  lines,  the  closer  will  be 
tbe  AacAuro  (etched  lines,  or  stroke  of  shading)  to  each  other,  and  con* 
acquently  the  darker  tbe  tint  or  shade  produced  by  their  means.  There- 
lare,  tbe  iteeper  the  slope  the  darker  tbe  ahading,  and  that  without  any 
direct  reference  to  the  way,  either  slanting  or  vertical,  in  which  the 
light  is  supposed  to  fall.  Wben  the  contour  linea  are  distant  from  each 
other,  the  iliokea  of  iliadiug,  being  always  one-fourth  of  tbe  distanoe 
baiween  ibe  contour  bnca,  will  alio  be  far  apart,  which  of  course  pro- 
daeca  a  very  faiat  tint,  aucb  as  is  required  for  the  repreaentatteB  of  a 
vary  gentle  aJope. 

Wa  base  stated  that.  In  extrema  cases,  lh«  rule  of  one-foorth  of  the 
dUtaaea  of  tbe  contour  lines  ia  not  obierved,  and  for  obwioua  reaaona. 
Sa  losg  aa  tha  cootnuni  rnn  in  atraighi,  or  nearly  straight  lines,  the 
•irokee  which  are  perpendicular  to  one  of  tbem  will  also  be  perpendicular 
ta  the  caotiguooa  one,  and  the  distance  of  one  stroke  from  aoother  will 
ha  everywhere  the  same.  Bat  when  the  coatuur  lines  form  curves,  tbe 
distance  of  one>fuurth  being  uken  on  the  upper  line,  and  the  strokes 
dtann  perpeadicolar  to  it,  tbeie  strokes  aaiurally  diverge  u  they 
4eaceod,  ao  tUat  at  their  contact  with  tba  next  curve  their  diatance  it 
freatcr.  If  tbe  distance  between  tbeae  curved  contours  be  cot  great, 
Uia  divergence  of  the  strokes  of  shading  is  of  little  consequence  ;  bat  if 
the  contours  are  wide  apart,  and  tbe  stroltes  therefore  lung,  tbe  diver- 
fence  becomes  an  object  worthy  of  attention;  and  accordingly,  in  such 
OMh  the  distance  of  one>fourtb  ia  taken,  itot  opoa  tbe  contour  linea 
tbcBaelvea.  but  oo  one  drawn  for  the  porpoae  midway  between  tbe  two, 
n  that  the  alivkes  are  brouitht  cloacr  together,  aod  tbe  inconvenicnee  of 
cxcesaivc  divergence  is  remedied. 

The  other  extreme  cue  ia  tbe  oppoalte  of  the  one  just  explained— 
aanaly,  when  two  eonaacutive  contours  approach  nearer  (baa  twu  milli- 
okiaa  (lUwi  Uta  •Otl  of  an  Sugliab  inch),    la  tbii  cue,  u  it  would  ba 


aeit  to  impoaaiUe  to  draw  fiMir  strokea  of  shading  !o  so  BflDill  a  distanee, 
Ibc  law  of  one-fourth  givea  place  to  an  increaacd  thickness  in  tbe  strokea 
themHiTas,  by  which  tbe  very  dark  tint  required  fur  the  shade  of  such 
rapid  tlopca  w  the  contigniiy  uf  ttia  conloura  liulicatea  is  equally  well 
elTeetcd. 

Such,  than,  la  an  idea  of  tbe  fifth  tTstem  on  oor  list,  and  whkb  b  that 
generally  adopted  in  Praaoe.  end  also  in  tbe  United  Stetei,  wher«  tbay 
have  learnt  it  from  tb«  French ;  and  some  of  the  topographical  aupa 
lately  executed  ai  New  York,  according  to  this  system,  are  extremely 
beoutifal.  The  sixth  system  of  our  uhle,  wbicb  is  that  advocated  by 
Colunel  Donne,  was  SBnotiooed  by  the  French  government,  in  1S28,  for 
the  D^pdt  de  la  Guerre,  more  especially  for  soch  maps  aa  were  to  be 
engraved.  It  dilferv  from  tbe  6fth,  hut  tbpy  both  eombioe  the  two  great 
requisites  of  geometrical  acimracy  aod  picturesque  effect.  The  coatoura 
being  preserved,  are  eaiily  traceable  by  breaks  in  the  contiuuily  of  tha 
shading  strokes  or  eicbed  lines-,  every  gradation  of  level  la  marked  for 
engineering  and  military  purposes,  while  the  shading  Agorea  at  oaca  the 
undulations  nf  Ihe  sorfaec  and  points  oot  the  several  degrees  of  Inclina- 
tion of  all  tbe  slopea  of  tbe  ground.  L«t  us  now  pass  on  to  tho  aeventb 
lyatem  of  our  liat. 

In  Oaraiaay  and  aome  otlier  coaotriei.  the  mode  of  repreaenting  the 
Ineqaalitfea  of  tbe  surface  in  topographical  mapa.  differs  essentially  from 
the  French  systema  we  have  juat  noticed.  That  generally  adopted, 
though  slightly  modilled  in  different  places,  is  knowo  as  Lcbmann's,  or 
tbe  i>axon  method.  In  it  there  are  no  contour  lines;  the  slopes  or 
inequalities  of  the  surface  are  repreteuted  by  etched  liaei.  or  AacAHrcft 
atooe,  but  then  tlie  thickness  of  these,  and  their  dtvunces  apart,  ara 
regulated  iccording  lo  icale,  so  that  a  determined  proportion  is  laain- 
tained  between  Ibe  rapidity  of  tbe  slopes  and  the  inteoiity  of  thetbadiag 
by  which  thay  are  represented.  The  direction  of  tba  situkea  ia  that  M 
tbe  greaiast  akipe;  tbeir  tbickaeaa  aod  distance  apart  is  determined  aa 
fi^lows;— 

The  light  la  eoneeived  aa  fUUag  vertically  opoo  tbe  grosnd,  aad, 
accordinfily.  tbe  different  parts  of  the  surfeea  wUt  be  more  or  leas  tUitinlaed 
aa  they  are  more  or  less  inclined  to  the  supposed  vertical  raya  of  tbe  au. 
A  hrinxjintal  surface  receiving  Ihe  foil  effect  of  these  rays,  will,  in  natore, 
he  the  lightest,  and  is  therefore  repreiented  on  the  map  without  any 
shading;  vibile  a  highly  inclined  cliff,  receiving  few  of  the  vertical  rays, 
will  be  very  dark  in  nature,  and  ia  accordingly  represented  by  a  veiy 
dark  shading  on  tbe  map.  To  detertnine  a  regular  gradation,  however, 
between  the  most  and  Ibe  least  illumiaed  satfacci,  the  following  lyitem 
wu  determined  on. 

Tlie  angle  of  4b°  was  regarded  as  the  greaiesi  natural  slope  of  the 
ground,  and  this  was  soppoaed  unillumin«-d.  From  this  inclinatinn  down 
to  the  borizonul,  all  Intermediate  slopes  were  supposed  to  b«  illumined 
inversely  as  the  angles  of  elevation,  and  hence  the  angle  of  any  slope 
leas  than  4&°,  and  ita  sipplement,  or  what  it  wanU  of  that  number, 
were  considered  aa  the  proportional  terms  of  light  aiui  shade  on  any 
declivity.  Thus  the  proportion  of  light  and  ihade  on  a  declivity  of  S^ 
waa  said  to  be  as  40  lo  &,  or  8  to  1 ; — on  a  declivity  of  10°  aa  35  to  10. 
or  3i  to  1  ; — oo  a  declivity  of  16°,  u  30  to  Mt,  or  2  to  I,  &o.  Theae 
suppoiitioni, — via.,  that  a  slope  of  it"  is  the  greatest  natural  slope  of 
the  ground— tbat  aueh  a  slope  receives  no  veriical  light — and  that  tbe 
qoanltty  of  light  received  by  all  ilopes  of  leai  laclinalion  than  43'^  ii  ia 
proportion  to  such  inclination,  are  perfectly  gratuitous,  tbe  facta  hein^— 
1.  That  60°  it  the  greatest  natural  slope  of  the  soil ;— 2.  That  a  slope  of 
ib"  receives  a  very  considerable  qoanlily  of  vertical  light ;  and  3.  That 
tbe  amount  of  veriical  light  received  by  any  slope  whatever  is  exactly  in 
proportion  to  Ihe  coaine  uf  the  angle  of  inch  slope.  Hence  it  is  clear, 
that  though  tlie  Saxon  method  of  representing  the  relief  of  tbe  ground 
be  systemaiii?,  it  ia  by  no  means  natural :  it  ii,  in  fact,  a  coDventioaal 
system,  whose  practical  execution  is  thus  effecied  : — 

All  slopes  of  ■t^'^  and  upwards  are  repreaented  oo  tbe  map  by  abaolute 
black.  All  slopes  below  this,  down  lo  the  horizontal,  are  represented  by 
graduated  tiats  of  shade  growing  liftbter  as  tbe  declivity  b  less,  till,  at 
the  horizontal,  the  paper  is  left  perfectly  white.  As  it  would  lie  impoa- 
aiblo  to  represent  every  minute  difference  of  inclination  {ton  H'^  to  hori- 
xontaliiy,  or  to  pass  from  absolute  black  to  perfect  while,  so  that  tbe  eye 
could  at  once  delect  tbe  difference  bclwecn  contiguous  ibsdea,  tbe  lint  is 
effected  by  nine  different  grades  of  shading,  each  indicating  a  difference 
of  &°  in  tbe  slope,  Tbe  mechanical  means  employed  to  produce  these 
nine  different  llntt  Is  by  Aachurti  diswn  in  the  direction  of  the  greatest 
slope,  and  the  thickness  of  these  Machttret,  or  etched  linei,  bears  tbe 
same  proportion  lo  the  white  space  left  Iwtweeir  them  that  the  angle  of 
tbe  slope  to  be  represented  beara  lo  what  it  wants  of  45^  Thui^ 
Aoglca.  Hor.  i°  10°  li°  SO"  SS'*  30°  55*  40*'  ii" 

Proporfaonofj^^.^.^^         9     8      7       fl     6       4      3      »       1     0 

If  the  slope  to  be  represented  be  one  of  30**,  Iia  complement,  or  ah^t 
ii  wanU  uf  4:*''.  is  lo°,  wbicb  being  the  hsif  of  30%  tbe  hlsck  hoes  viill  he 
twice  aa  thick  as  the  white  spaces  left  between  tbeo),  and  ai  45"  u  repre. 
scoled  by  perfect  blackness,  and  from  this  to  perfect  nhiteness  is  divided 
into  nine  grades  of  shades,  it  i«  clear,  each  of  tbeae  grades  beavmcs 
Ugbtcrtbao  the  other  by  ona>ninth )  ib'*  baTlng tha  whole  aiue  parts  blaek* 
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40<>«ni  hire  tinht  b)uk  tnd  qne  wbitfr— 35°  will  hate  wren  black  and 
two  white— 30°  ilx  bUck  and  tbre«  whit«,  and  lo  on,  ai  ia  the  above 
table  ;  whence  it  U  tttn  that,  uhile  th«  ihadiog  for  a  ilopft  of  30^  la 
produced  hf  kackvrrt  wboK  tbickrmi  it  to  tbe  ipace  between  tttem  t* 
6  to  3,  or  2  to  I,  that  of  a  tlopc  of  IS'  »  produoM)  bjr  AocAki-m  wbote 
thioknrii  is  to  the  whil«  ipac*  hetwren  then  a«  3  to  6,  or  ■■  I  to  2. 
Th«  tints  thns  b«eoTne  aacwitiTely  lighter  at  the  rsptdil/  of  the  slope 
dlminishei,  and  sitbDugb  tbe  progression  is  not  a  natunl  one,  it  ii  ioTa- 
riablr  determined  bv  a  conventional  srale,  so  that,  if  itrictlj  adhered  to 
io  practice,  not  only  the  relative  sleep'ietf  of  the  bills  is  piciuresqnelf 
repreteoted  to  ai  to  produce  the  (endment  of  relief,  but  tbe  poiiliva 
amount  of  the  inclination  is  shown;  and  further,  as  the  length  of  lh« 
slopes  on  the  maps  is  the  horizontal  projection  of  such  tiopea,  it  ia  evident 
that  this,  the  Saion,  or  Lehmann,  system,  supplieathe  meant  of  obtaining 
•I  correct  a  profile  of  the  ground  at  the  contour  system  of  tbe  Freoch. 
Unfortunately,  however,  the  practice  of  this  method  does  not  answer  to 
ttie  theory.  In  (he  first  place.  It  is  eiceedingly  difHcult  in  execution. 
No  draughttmai),  whatever  skill  he  may  hivearqaired,  or  however  careful 
be  toay  be,  can  kcrpitnctly  to  the  tbickneii  uf  the  strakci,  and  to  the 
distanre  between  tlicm,  required  by  tbe  scale,  and  ifitbout  the  moat 
perfect  accuracy  in  tbii  respect,  the-tyatem  loses  iu  chief  advantage. 
Tbe  labour  of  drawing  such  myriads  of  small  strokes  faltguet  the  eye, 
and  diminiihet  its  faculty  of  discriminating  the  thickness  of  tbe  tlrokei 
and  tbe  breadth  of  the  spaces  between  them  -,  the  hand  becomes  unsteady, 
the  pen  wears  thicker,  the  ink  evaporates  while  you  are  working,  and 
thus,  inteniibly,  you  are  drawing  a  slope  of  6",  10",  or  15^  greater  steep- 
ness than  you  ihoold  do;  and  even  supposing  tbe  most  favourable  case 
of  rery  exact  and  clever  draughtsmen,  there  is  seldom  uniformity  between 
tbe  several  partt  of  the  same  map  when  executed  by  different  persons ;  tbe 
eogravcr  may  also  falsify  the  whole ;  and  if  w«  add,  that  when  the  alopea 
are  not  taken  in  the  field  with  inslrumenta,  but  merely  by  the  eye,  they 
ctOMt  be  mathemsticaliy  correct,  and  thst,  accordingly,  a  profile  drawn 
from  the  map,  may  give  heights  very  different  from  what  tbey  are  io 
nalnre — it  will  h«  evident  that  the  German  method,  thourh  ingenious, 
though  iTitematic  and  beautiful  nhen  carefully  executed,  is  liable  to  so 
many  defects  in  practice,  as  tlill  to  leave  room  for  lometbing  tn'Ore 
perfect,  more  eaty  of  application,  leas  tedioai.  leu  expenaive.  and  more 
readily  undenloud  by  the  public  at  large,  for  whom,  after  all.  maps  are 
made. 

We  must  confess,  we  fear,  that  in  addition  to  the  lattineic 
worth  of  tbe  chapter,  we  hnve  been  led  to  select  the  preceding 
paaitage  for  Quotation  from  the  fact  that  it  containa  the  truest 
eatimate  wo  have  met  with  for  a  lon^  time  of  the  proper  value, 
to  prsc^iciU  engineers  and  surt'eyurx,  of  the  Ordnance  Map, 
whicii  faati  ci>Ht  the  nation  so  much  money,  and  of  which  wo  have 
heard  so  much  boasting'  in  certain  quarterti.  We  certainly  knew 
that,  except  fur  '*pictorinJ  purpoaes" — to  show  a  projected  line 
of  railway  in  a  district  in  which  *'no  engineering  difficulties 
exidted,"  and  thereby  dazzle  a  select  committee  ot  the  Houtte 
of  Commons,  nnd  faiM'iimte  reliant  KhnreholderA,  to  the  fjreat 
benefit  uf  the  promoters — tbe  Ordnance  Map  of  £ngland  was 
of  no  utility;  but  wo  certainly  were  not  prepared  for  the  pre- 
ceding frank  avowal  contained  in  the  two  paa^ges  we  have 
printed  in  italics. 

The  otherportions  of  the  firBl  Part  of  the '  Manual'— embracing 
**rhy»ical  ueogrnphy,"  hy  I'rofessur  Ansted,  whose  excellent 
treetiite  on  geology  waa  noticed  at  the  time  of  publication  in 
thia  Journal,  ana  **  Theory  of  flescription  and  Geographical 
TenniDolDgy»"  by  the  Kditor — wc  muHt  defer  noticing  till  the 
publication  of  the  second  Fart. 


Desigf^  for  Monuments  and  Tooi&r. — By  D.  A,  Claksson.  I8JS2, 
Parts   I,  %  and  3.* 

The  profe««cd  object  of  the  author  of  'DeBlgns  for  Monuments 
and  TDmhs'  In  meritoriotii  in  a  twofold  point  of  view — to  induce 
the  mure  general  adoption  of  artistic  fonud  in  the  monuments 
thenuelve&,  and  tlio  due  suburdinutiun  uf  their  acceaaoriee,  so 
that  ali  thingK  in  a  cemetery  may  be  iu  keeping  with  th^  mournful 
purpose  to  which  it  ia  devoted. 

Although  nut  a  subject  likely  to  attract  \'ery  cnniiiderable 
attention,  nor  to  create  any  great  amount  of  interest,  there  are 
few  disinterested  parties,  we  imagine,  to  be  found  who  will 
venture  to  deny  thiit  lumie  sort  of  authurity — municipal  hy  pre- 
ierence — ia  needed,  whicli,  without  adopting  a  course  of  action 
ai  once  officious  and  otTeniiive,  ahall  yet  command  sufficient 
respcctf  or,  if  necensary,  power  to  effect  a  vnform  in  tliose  laws 
and  cuatoras  which  regulate  the  inlernient  of  the  dead.  We  do 
not  allude  to  tho  thrice-vexcd  question  of  burial  infra  murot^ 
although  that  is  most  important,  for  within  the  walla  of  a  busy 

*  PabUtbed  by  tLa  Author,  «.,  Kefut-awMt 


city  cannot  be  deemed  fit  resting-place  for  those  who  *Meep  the 
last  sleep."  Our  prewnt  purpose  is  to  deal  with  structures  u» 
memorium^  which,  frum  their  gross  viulatiun  of  the  simplest 
canons  of  art  and  laws  of  proprietv,  desecrate  some  of  our 
nohleiit  devotional  edi6cea,  and  even  the  ponre^t  churchyards. 

The  indifference  to  these  matters  of  those  high  in  place  and 
in  authority,  who  should  set  an  example— which  is  amply  evi- 
denced hy  the  grotewiue  and  outrageous  productioua  in  8t. 
Paul's  and  eliiewhere — haw  induced  Air.  Clarkson  to  addreaa 
himself  directly  to  the  public,  in  the  belief,  we  fancy,  that  as  it 
ia  with  them  the  improvement  wilt  originate,  it  will  be  much 
facilitated  by  bringing  under  immediate  obtervaUun  specimena 
of  artistic  and  appropriate  designs.  The  Parts  already  before 
us  are  very  creditable  sumple«  of  hid  good  taate,  both  in  deaign 
and  treatment  of  the  subject,  and  will  serve  as  admimble  text- 
baok.s  and  authority  not  only  to  those  who  have  the  erection  of 
sepulchral  monuments,  but  also  to  those  who  have  the  super- 
vision of  our  churches  and  cemeteries.  If  carefully  perused, 
as  they  deserve  to  he,  we  may  hope  to  see  workers  in  stone 
coiiirutled  by  the  principles  uf  good  taste,  and  the  writers  of 
epitaphs  subjected  to  the  rulex  uf  common-sense.  As  an  apt 
example  and  let^son  to  us,  Mr.  Clarkson  quotes  the  practice  of 
the  Ronmns:  *' Faithful  to  the  consitttency  of  good  taste."  he 
Kays,  "they  never  conceived  (as  haii  been  witnessed  lately  in 
Kome  cemeteries)  the  revolting  and  ridiculous  idea  of  enlivening 
them.  They  excluded  from  their  sepulchral  decorations  the 
myrtle  and  rose,  conHecruted  to  love  and  banquets;  and  the 
hyacinth  and  hawthorn,  which  arc  appropriate  to  Hymen. 
Neither  would  they  have  introdticed  sculpture  associated  witli 
heathen  mvthology — the  butterfly,  the  circular  »er[>ent,  the 
sepulchral  lamp,  and  the  reversed  torch — in  Gothic  sepulchres." 

Tahietiftir  Calculating  CuUingt  and  EtttbankmnU  required  in  fAc 
cotutruction  of  Ru'tla^  Railtajyt^  CanaU,  DaatM.  ^\r.;  appiieaMe  to 
«wy  variett/  of  ground^  and  extending  for  heights  or  drptha  every 
tenVt  of  a  foot^  fnna  one-tenth  up  to  setvntjf  feet,  with  Explana- 
tioiut  and  Examples.  By  James  HeNneasoN,  C.E.  and  .Archi- 
tect. London:  Weale.  1859. 
The  Practice,  of  Embanking  I^ndu  from  the  -^iea.  By  Johm 
WicGLvs,  F.G.S.  ParU  I.  and  II.  London:  Weale.  IftM. 
Since  the  publication,  in  I8i7,  of  Mr.  Bashforth'a  tables  for 
calculating  earthworks,  engineers  and  surveyors  have  been 
favoured  with  several  productions  of  a  tike  nature,  all  professijig 
to  have  for  their  immediate  object  the  diminution  of  tne  labours 
of  practical  men,  by  the  simpUhcatioa  of  furmulK,  the  reduc- 
tion of  operations,  and  the  CAitiHtructiun  of  tablcH,  which  while 
compressed  within  an  easv  limit,  are  capable  of  being  rendered 
very  comprehensive.  The  fact  of  such  publications  appearing 
we  look  on  as  most  aatiafactory  and  cneuring  evidence  that 
students  of  the  abstract  and  transcend  en  t^J  iw^iences  are  becom- 
ing gradually  more  alive  to  the  vrlsdom  and  duty  of  their 
rendering  their  studies  useful  and  available  to  ^ume  practicable 
purpose.  To  Mr.  Bashforth  belongs  the  honour  nf  the  initiative; 
and  we  rejoice  to  see  that  his  example  has  been  also  followed  by 
gentlemen  who  have  rigen  tu  eminence  in  their  profession,  and 
to  have  iiroof  that  they  are  desirous  to  place  the  results  of  their 
matured  knowledge  and  practical  experience  at  the  disposition 
of  their  humbler  brethren,  \rith  thin  view  Mr.  Henderson  has 
published  his  ^*  Tables."  They  possess  the  merit  of  being 
concise  and  simple,  for  while  in  tahleei  computed  from  the 
present  furmula  f«>r  calculating  the  sides  of  cuttings  or  embank- 
ments— ^  {a-  -{•  a  b  +  &")  L,  a  and  b  being  the  height  and  depth 
of  the  cutting  or  embauKment  at  each  end — it  is  necesaarv*  to 
give  separate  quantities  for  every  variation  of  a  and  6,  in  tablet 
computed  from  the  new  formula,  the  tidoption  of  which  is  ad- 
vocated by  Mr.  Henderson— (11'  +  ^  D-)  L,  H  being  the  mean 
height  or  depth,  and  V  the  difference  of  height  or  depth — only 
one  quantity  in  required  fur  all  heights  or  depths  having  the 
itame  mean,  and  one  for  all  heights  and  depths  having  the  oame 
difference. 

A^ain,  'Ho  carry  out  a  table  for  the  pyramidal  or  side  parts  of 
cuttingu  and  embankments,  based  on  the  old  formula,  for  every 
tenth  uf  H  foot  of  height  ur  depth,  from  one-tenth  up  to  fifty 
feet,  upwards  of  IS5,0(JU  different  quantities  are  reciuired ;  but 
by  means  of  the  new  furmula  Uie  whole  can  be  comprised  within 
1000." 

To  our  professional  readertt,  the  preceding  sketch  of  the 
advantages  which  these  tables  promise  to  reaiiw,  by  simplifying 
the  solutiou  uf  engineering  pruhlems,  will  be  sufficient  to  enable 
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them  to  nppreciAte  the  value  or  Mr.  Henderson's  nmpoved 
formula.  For  ourselves^  we  believe  thit  it  has  only  to  be 
known  to  be  adopted. 

Tbe  j^eAt  impetus  which  the  development  of  r&ttwayg  has 
giveo  to  tlip  theory  iirid  pructice  of  tonBtructinjij  earthworks 
generally,  cannut  fail,  we  think,  to  exercixo  a  most  beneticiHl 
lofluerice  upon  th;it  branch  of  civil  engineering  which  hiu  for  ils 
object  the  reclamation,  by  menn»  of  embankment-i,  of  land  from 
the  ftea.  The»e  fi^reat  and  iiatioiiHl  undertiLkin|pth»vu|;radually 
led  the  way  to  the  Hcientilic  inventig-ation  of  the  best  forms  to 
be  fpven  to  banks  to  enable  them  to  support  great  wei^'ht  and 
reuHt  the  preitsure  of  lari^e  bodies  of  water,  whether  flowiu); 
from  land  Hprinpt  or  the  %en.  The  result  of  the  superior  know- 
leilge  and  practical  <tkiU  thus  aciiuired  will  lend  to  simplify 
ana  facilitate  the  construction  and  reduce  the  coat  of  all  uea 
embankments  as  compared  with  those  of  former  periods.  At  a 
time,  too,  when  the  completion  of  our  syHem  of  railways  will 
naturallr  compel  engineering  talent  to  look  to  other  channels 
for  UKeful  and  profitable  employment,  we  know  of  none  to  be 
preferred  to  that  which  will  augment  the  too  narrow  limita  of 
our  country  and  increase  jtsi  productive  powtTs.  The  appear- 
uice,  therefore,  of  Mr.  ^Viggins'  admirable  treatitiG  (PnrtH 
I.  and  U,  of  Weale'a  Rudimentary  Heriei*)  upon  ''The  Practice 
of  Embanking  Lands  from  the  Sea,'  we  hail  u»  peculiarly  oppor- 
tune^ tks  likely  to  direct  the  attention  of  landowners  and 
capitalistic  to  the  subject.  With  this  view  we  subjoin  the 
folIoMiog  extract: — 

Tb«  best  iDil  for  an  intAke,  llifrefort,  ii  that  rla,vey  cjirlh  whereon 
mffeicnt  marine  herbage  grows  to  iffurd  sbeep^ieed  of  lome  valut,  and 
this  will  h«  ibore  the  level  of  ordinary  tides. 

The  next  best  is  lilty  earth,  with  iheep-feed  like  that  already  mea. 
tioaed  ai  fnund  oa  tha  LincolDthirecout. 

Tbe  thiid  is  mud-banks  with  samphire,  over  which  tbe  spring-tides 
always  Bow. 

Tha  foanb  ii  mud,  OTer  which  the  tide  alwa>i  flowt  more  or  lest,  aad 
this  is  eligible  ia  proporliun  to  its  clajtey  matter. 

Tb«  ftfth  is  what  ii  called  sheer  land,  which  ii«lmo&t  bsrren.  except  at 
to  a  few  plant*,  lucb  u  the  eringo,  the  tand  nuA.  &c. ;  but  lumelimes 
vica  this  sand  ia  rendered  to  a  ceilain  degree  fertile  by  ibe  calcareous 
matter  of  comioinuted  sfaelU.  or  may  be  rendered  fertile  by  railing  on  it« 
aarface  the  marly  substance  sometimet  fouod  beoeatli. 

A  sixth  dasa  may  bo  desiftitsled  ia  those  sandy  and  shingly  dunet, 
which  continue  for  agei  bare  of  Tcgetalioa,  aad  are  not  worth  einl*snk- 
ipg  on  acconnt  of  local  value;  and  tbcse  moat  be  deeply  covered  with 
■ould  to  enable  them  to  grow  anything. 


LAMBETH    W.^TEIUVORKS. 

Tira  Lambeth  Water  Companv,  who  have  heretofore  had 
Ihoir  work*  on  the  banks  of  the  'l^hame^i  between  Waterloo  and 
Westminster  Hridges,  have  been  compelled  by  force  of  circum- 
KtJUices  to  meet  the  public  demand,  to  remove  their  works  for 
the  porpoae  of  giving  a  purer  and  better  supply  of  witter.  The 
new  works  are  situated  at  Ditton,  on  the  south  bank  of  the 
Thamea,  and  at  a  ihort  distance  above  Kingston;  they  have 
been  erected,  at  a  great  expeus^Vf  under  the  advice  of  tbe  Com- 
pany's engineer,  Mr,  James  Simpson,  The  works  were  opened 
for  the  first  time  on  March  ."JOth,  the  occttnioi»  being  commemo- 
rated by  the  attendance  of  a  numerous  body  of  members  of 
fiarliament,  directors,  scientific  gentlemen,  and  others  connected 
irith  Uie  purinh. 

The  new  works  are  erected  on  a  piece  of  ground  which  haM 
been  embanked  fur  a  considerable  length  by  piling,  and  parallel 
thereto,  at  a  distance  of  SO  or  30  feet,  hnve  been  constructed  tlm 
Alterers;  there  are  four,  each  having  two  loniptudinal  chambers 
with  Kegmental  ends,  45  feet  wide  by  7.3  feet  long  at  the  spring- 
ing, and  to  feel  long  including  the  circular  ends;  they  are  30 
feet  deep,  but  the  upper  13  feet  is  carried  up  for  keeping  out 
the  flooii  water  only.  The  water  is  taken  in  from  the  river 
throQitb  two  vertical  cast-iron  gratinf^K,  with  fine  copper-wire 
tereeiis  placed  inside;  and  thence  tlir^ugh  a  36-incn  culvert 
running  between  two  filterers,  and  with  a  branch  on  each  side 
famished  with  ."^O-inch  sluice-valves  fur  ilelivering  tbe  water 
into  the  filterers  on  cither  side,  where  it  is  received  iu  a  ficoii- 
circular  chamber  carried  up  to  the  top  of  the  filtering  media, 
A%  the  water  flows  into  this  chamber,  it  gradually  riHVs  and 
Ai>wi  over  on  to  the  surface  of  the  filtering  media.  Die  reser- 
voir* are  31  ft.  7  in.  deep,  including  1  foot  foundation  of  con- 
crete. 3  inches  brick  paving,  4  feet  storage  for  filtered  water, 
^iaoii  alate  alabi  with  open  joints,  upon  wfajob  ia  laid  the  filter- 


ing media,  comflstin^r  of  18  inches  of  eoarae  Thames  ballast^  then 
IH  inches  of  cockle  shells,  then  a  laver  of  coarse  sand,  and  lastly 
fine  Thames  Kand— in  all  5  feet  tfiick;  over  which  there  ia  a 
body  of  water,  5  feet  deep.  As  the  water  percolates  througE 
the  filtering  media,  it  passes  into  the  storage  below,  and  thence 
through  Soinch  culverts  furnished  with  30-inch  valves  to  the 
well  under  the  cngino-houm!. 

The  superficial  area  of  each  filterer  is  about  7800  feet,  and 
of  the  four  31,S00  feet  super;  and  if  ^-pint  of  water  be  allowed 
to  each  superficial  foot  per  minute,  it  will  give  a  total  filter- 
ing power  of  about  3^  million  galloiiK  per  day  of  'ii  hours, 
auppotting  ail  are  in  action.  Of  course,  if  a  larger  quantity  be 
filtered  per  minute,  then  the  quantity  we  have  taken  as  tbe 
total  filterage  will  be  increased. 

The  engine  establishment  consists  of  fotir  steam-engines  oofK 
structed  from  tbe  designs  of  Mr.  James  Simpson,  the  Company's 
engineer;  they  are  of  (><K>-horAe  power  collectively,  and  are  capa- 
ble of  pumping  10,000,iiiKi  gallons  of  water  daily  into  the  t'om- 
pany's  reservoint  at  Brixton,  and  they  can  be  linked  so  that 
any  two  of  them  may  be  worked  as  one  engine  of  300-horae 
power.  They  are  of'  the  kind  known  as  the  double  or  com- 
pound cylinder  (high  and  low  pressure)  expansive  engine,  with 
all  the  iateiit  improvements,  among  which  may  be  particularly 
mentioned  the  jtatented  improvements  of  ^fessrs.  Polo  and 
Thomiiou.  They  are  economical  in  fuel,  and  possess  consider- 
able advantages  in  all  other  respects,  and  they  are  excellently 
adapted  for  pumping  purposes,  and  meet  tbe  peculiar  require- 
ments of  the  prefteiit  cabe— one  uf  considerable  difficulty,  owing 
to  the  great  length  of  the  pumping  main.  The  engiues  have 
compound  cylinders  for  working  high  and  low  pressure  steam. 
The  smaller  cylinder  is  'i\  inches  diameter  and  5  ft.  6  in.  stroke, 
which  receives  the  i^team  at  30  lb.  jiressure;  it  then  pnsfles  Into 
the  larger  cylinder,  lu  inches  diameter  and  ^  feet  stroke,  and  by 
expansion  is  reduced  down  to  .V  lb.  steam,  when  it  paswes  into 
the  condensers.  The  engine-beam  is  38  feet  long,  connecting- 
rod  Si  feet,  and  cranks  4  feet  radius,  fixed  on  to  a  rotary  abaft, 
with  a  large  fly-wheel  for  each  pair  of  engines. 

The  pumps  are  double-acting,  with  bucket  and  plunger, 
requiring  only  two  ralves  (inetead  of  four  valves,  with  side 
pipes,  aa  in  tbe  ordinary  double-acting  pump).  The  outer 
cylinder  is  S3|  inches  diameter,  nnd  7  ft.  ^  in.  stroke,  and  the 
plunger  16^  inrbes  diameter,  inside  measure.  The  pumps  arc 
Doniiected  to  the  engines  in  euch  a  manner  that  when  any  two 
are  worked  together,  a  constant  and  regular  flow  of  water  is 
inHiired  through  the  main  pipe.  The  water  patKses  through  the 
barrels  of  those  pumps,  direct  into  the  main,  without  the  stop* 
pages  and  concussions  incident  in  the  ordinary  four-valved 
double-acting  pump.  The  engines  and  pumps,  and  the  apparatus 
connected  with  them  have  realised  all  the  expectations  of  the 
Company's  engineer,  particularly  as  regards  steadiness  and 
quietude  of  motion  and  the  equable  flow  of  water  in  the  main, 
the  oscillations  of  pressure  when  the  pumps  are  at  work  being 
scarcely  perceptible.  'i'he  engines,  boUertt,  and  pumping 
machinery,  have  been  constructed  and  erected  under  the  imme- 
diate superintendence  of  Mr.  David  Thomson,  the  manager 
of   Meiisrs.  Simpsons'  Works,  Pimlico. 

The  boilers  are  nine  in  number,  ore  cylindrical,  31fi.  din. 
long,  and  Aft.  13.  in.  diameter,  each  having  an  internal  furnacu 
tube  running  its  whole  length.  The  boiler  fittings  are  so 
arranged  that  any  one  or  more  boilers  can  be  shut  off  while  tbe 
real  are  at  work.  The  engines  and  boilers  are  placed  in  fire- 
proof buildings  adjoining  each  other.  The  chimney-shaft  is 
lUO  feet  high,  and  is  concealed  ina  squaretuwer.  The  Company's 
engineer,  by  adopting  tbi^  kind  of  Kteani-engine  and  punipt  has 
been  enabled  to  design  these  buildings  so  as  to  give  sutfacicnt 
strength,  and  itecure  perfect  eteadincss,  and  at  the  same  time  to 
avoid  the  expense  of  great  masses  uf  material  and  to  ubTJaie 
the  necessity  of  resorting  to  tbe  expedient  of  a  co«itl^  standpipe. 

The  aqueduct  or  main  pipe  by  which  the  water  is  conveyed 
from  tbe  engines  at  Oitton  to  the  Compaiiy'a  reservoirs  at 
Brixton,  is  10^  miles  in  length,  and  formed  of  ca^t-iron  pipes,  30 
inches  in  diameter.  The  main  piiie  was  on&t  by  the  well-known 
firm  of  Cochrane  and  Co.,  of  Woodside  Iron  Works,  near 
Dudley;  the  weight  uf  iron  in  it  is  about  8000  tons.  It  is 
provided  at  various  interviJs  in  the  length,  with  stop-valves,  for 
preventing  the  back  flow  of  the  water,  and  all  neogMary 
apparatus  fur  emptying,  draining,  and  allowing  fur  the  escape  of 
air.  It  liaK  been  laid  by  Mr.  W  illiani  Baker,  of  Bristol,  under 
the  superintendence  ol  Mr.  John  Brough  Palmer,  the  resident 
engineer. 
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PII,BR0W5   WATER   WASTB   PREVENTER, 

Trii  uticl«,  atftiMiAictttred  bf  Gue«t  «nd  Chrime*,  of  Rothnr- 
bain,  ii  introduoed  for  the  purpoiie  of  detcctinfr  und  prevontinf 
»aiit«  u/  water  nipphad  tu  the  inhabitants  of  tuvns  by  wnter- 
worka,  trhethor  such  watta  be  vUful  (u  i»  too  ufleu  the  aue 
wnon^  the  inconiiderate  occupien  of  •ottsg«  property), 
aegUgeat,  or  aoddeiit«l  frnm  leukw  or  buriittnfr  of  pip^ 
l«ftvii)g  open  tapi,  Ste^  and  in  e«]«ciiill,r  oppltcable,  iind  imiijr  b« 
md  to  b*  Almoit  iadiapensable,  where  water  is  lupplied  on  tfae 
"hifcb-pcvMure"  and  "ooiwtant-Huppl)-*  syfUm.  When  it  ia 
OttDBidmd  that  mnder  tfaii  lyiitpni,  at  a  preuuro  of  sav  160  feet, 
the  imalleHt  tap  in  ordinary  ua&— vtt.  i-ioch,  will,  U  left  open 
for  only  one  ni|i;ht  nf  ten  hnurt^  waste  from  four  to  6va  thon- 
■ind  gaIloi)«  of  water,  it  will  b«  moat  manifeat  that  any  article 
whicb  will  prevent  s  wsiite  of  tuch  achou*  mainiituile  ia  one 
that  must  fairly  claim  immediate  attention^  and  insure  exten- 
•ive  odoution.  * 

The  Water  Waste  Preventer  is  caleiilated  and  fruaranteod 
not  only  to  remove  thlx  diffictiltv,  but  aliw)  to  obviate  the  recew- 
•ity  of  stop-cock&,  as  the«e  will  be  no  loofrer  required  for  the 
parpaa*  or  ■huttinf^  off  wnter  whilst  repairs  are  beinf?  made  to 
tape  MoA  pipe*  in  coni«o<)uenco  of  ItaKAf^,  the  removal,  or 
r«patn  of  orokeo  tapn  or  aervioe  pipes,  bursting  of  pipe*  nom 
froet,  or  wiy  other  ordinary  oauao. 


Fljf.  I  ihow«  *'the  Pr«vonter"  in  aeotion  with  the  ball  in  two 
positions,  one  as  whan  the  supply  of  wat4'r  has  been  drawn,  and 
the  ball  thereby  brought  to  the  top  of  the  tube,  doatng  the 
•arviea  aperture,  as  at  B ;  thn  other  when  all  \9  shut  off,  as  at  Ji. 
Fig.  9  shows  "the  Preventer"  vrith  ferrule  for  ciuinecting^  to 
the  main  pipe,  as  at  A,  and  to  the  service  supply  pipe,  oa  at  B. 
It  eonsista  of  a  tube  of  cant-iron,  or  other  materia],  havini^ 
flanges  at  eadi  end,  one  to  attach  to  the  main  supply  pipo,  the 
other  to  the  aervioe  supply  pipe;  a  boll  of  peciuiar  material 
and  fcravity  im  inscrti'<l  in  the  tube.  The  tube  when  attached 
to  the  main  supply  pipe,  is  laid  at  an  elevation  varylnff  accord- 
iu  to  the  preMure  at  which  the  water  Id  supplied,  the  servine 
•ml  being  the  highest;  if  there  i«  ou  leskaice  or  draw  upon  the 
iripes,  the  ball  will  be,  and  remain  at  the  bottom  of  the  tube,  as 
abown  at  A;  but  when  water  is  required  to  be  drawn,  and  the 
lap  is  opene*]  fur  thai  purpose,  ur  should  the  pipe  be  bur$t,  or 
water  running;  to  wa»te  from  any  cause,  the  liall  immediately 
and  KrsdiuiUy  aitrendH  until  the  quantity  of  water  the  machine 
is  intended  to  deliver  has  taken  place,  when  the  ball  will  have 
moved  to  the  top  of  the  tube  (as  nt  B),  and  closed  the  aperture 
of  the  serviee  mmly  pipe,  and  the  delivery  will  have  ceased 
until  the  tap  ht  uoara,  or  the  defects  remedied,  when  the  ball 
will  return  again  to  the  bottom  of  the  tube,  and  further  deli- 
veries in  sucoenrion  may  be  obtained.  From  this  it  will  be  seen 
that  waiite  of  water  from  the  tapa  bein^;  left  ojHUi  for  ii  longer 
time  than  while  the  required  and  limited  delivery  is  tukiiig  plsr4, 
IS  iHrosaiBi.&.  After  surh  delivery  has  taken  place,  and  whilst 
the  tap  cootinu68  open,  the  ball  will  remain  at  the  top  of  the 
tube,  closing  the  sen'ice  pipe  aperture  to  aa  that  the  merest 
driblet  can  escape.  And  this  will  be  tbe  ease  under  all  the 
drcumstaoces  from  which  undue  waste  of  water  ariiwii — whether 
from  wanton  miecblef  dune  to  the  pipes  or  laps — from  burKtin^ 
or  other  leakage  of  pipes — from  taps  in  bouseti,  yards,  or  water- 
closets  being  left  open,  or  any  other  cause,  wilful  or  accidental. 


ON    FIRE-ARMS    AND    PROJECTILES. 

By  G.  fivCBANAN,  C.G. 
[Pofier  rmd  at  the  lioyat  Scottish  Society  of  Art4^  Mterch  Ml,] 

Tbi»  paper  pave  an  account  of  some  experiments  made  90 
the  iMinir  riHe  at  Daliimhoy  Mom,  by  Messrs.  J.  l>ickaon  aod 
Son,  gunmakers,  Edinburgh,  and  wa»  introduced  with  frOOM 
observations  and  experimeote  bv  Mr.  Buchanan  oa  the  general 
subje*it  of  gunner^*,  which,  he  uliserved,  had  engaged  the  attea" 
tion  of  the  most  eminent  philosophers  and  mathematiciaM  of 
modern  times,  but  the  histiiry  of  whicli,  more  than  that  of  uy 
other  science,  read  to  us  the  sober  lesson  of  caution  In  eri figtifi> 
iDquiries.  and  tfae  neceasity  of  combining  with  our  reaearobH  • 
continual  reference  t<i  practical  experiments.  It  was  In  til* 
year  Itkis,  ju^t  about  the  period  of  the  dawn  of  knowledge  ia 
Euroiie.  thut  tht!  illustrious  Galilofi  proved,  from  the  doctrina 
of  failint;  bodies,  then  di»icovereil  by  him,  that  every  projectile 
miiht  move  in  the  curve  of  a  parabola:  a  striking,  and  no  doubt 
beautiful  law  of  motion,  and  quite  true  in  an  uore«islin|f  me- 
dium, but  totally  inapplicable,  as  it  turned  out  tn  praetice,from 
the  neglect  of  one  element — the  retustance  of  the  air— which  iu 
those  days,  though  welched  for  the  first  time  in  a  balance  by 
(jalileo  himself,  was  yet  commonly  considered,  if  material  at 
all,  far  too  thin  and  aerial  to  have  any  influence  in  oomparisoa 
with  the  explosive  force  of  gunpowder.  Half  a  century  aiW 
this,  we  find  the  celebrated  Ur.  Halley — no  doubt  frum  imper- 
fect experiments — stilt  niaintuining  before  the  Royal  Society 
the  parabolic  theory  as  a  safe  Kuide.  Some  allowance  might  b« 
made  in  small  shot,  but  the  riue  wuuld  hold,  he  says,  in  ''^sbout* 
\ug  great  and  weighty  bombs,"  as  if  "this  impediment  (the  wr'a 
resistance)  were  aWlutely  removed."  Practice  and  experieaof 
showed  the  fallacy  of  this  opinion,  and  the  profound  reaeavehM 

CMi-ihud  Hhortly  afierwarda  in  the '-Prioctpia'  uf  Newton,  on 
ies  moving  in  resisting  media,  led  to  BNiraaDrrect  notions. 
From  the  weight  of  the  air,  it  was  by  thea*  caJealated  that  the 
resintance  to  a  leaden  bullet  ^-inch  diameter,  and  weight  1^  oi., 
would  not  be  leira  thun  4  Ih. — an  amount  not  to  be  overlooked, 
being  6fty  times  the  weight  of  the  ball  itself.  This  reaiatance 
is  not  surprising,  when  we  consider  the  effects  of  a  hurricane  of 
wind,  which  never  exceed)*  forty  or  fifty  miles  an  hour,  whilb 
the  ball,  as  it  issues  from  tbe  piece,  generates  uainst  itaeLf 
something  like  a  blast,  exceeding  a  thousand  mtJef*  an  hour. 
Still  the  cAlculations  of  Newton,  though  true  enough  in  alow 
motionit.  came  far  short  of  the  reality,  by  not  considering  the 
extraordinary  Bwiftnew  of  the  projectile;  and  it  was  not  till  the 
celebrated  reiiearches  and  practical  experiments  of  Benjamin 
Robins,  at  M''ool<rich,  cuntirmed  by  xXnrte  of  Mutton,  that  the 
true  law  f>f  prnjectiles  wuh  developed  and  established  on  a  sura 
basis.  Robins  idinwed  that  the  resistance  on  a  three-quartw 
inch  bullet,  instead  of  tlb.  exceeded  l»Ih. — being  IW  times  it* 
weig-bt.  Tfaeae  disooveries  changed  the  w  hole  aspect  of  gunnerv. 
The  (iaiilean  theory,  with  the  initial  velocity,  now  accurately 
determined,  would  hB\'c  given  a  range  of  fifteen  or  sixteen  milea, 
but  actual  practice  had  never  exceeded  two  miles,  or  three  miles 
at  the  utmwt,  in  any  catte.  But  another  unexpected  and  equally 
important  discovery  was  made — that  the  air  not  only  retarded 
and  circumscribed  the  range  of  the  projectile,  but  created,  by 
its  unequal  resitftant'e,  the  most  extniordioary  deviations  mm 
the  line  of  aim  tn  the  right  ur  left,  and  this  even  to  a  sttU 
greater  extent  than  the  contraction  of  the  range  in  tho  vertical 
plane.  This  is  the  true  caune  of  the  limited  power  and  uucer- 
lain  aim  of  ordinary  musketry,  in  regard  to  which  some  careful 
experiments  were  made  with  pcroussiun  uiuHkets  at  Chatham  ia 
IH4e,  which  show  this  effect  in  a  striking  light.  At  a  ran^e  of 
lUU  yards,  the  deviation  from  the  mark  amounted  to  4ft.  Sin.; 
at  SOO  yards  it  was  !)  ft.  9  in.;  and  at  3O0  yards  no  leas  than  19 
feet.  Nor  was  this  owing  to  any  inaccuracy  of  aim.  With  the 
musket  fixed  on  a  stand,  and  pointed  precisely  on  the  object, 
still  at  SOO  yards,  not  one  ball  in  ten  atruck  a  target  11^  feet 
high  and  6  feet  wide.  Hence  it  appears  that,  beyond  \&0  yarda, 
the  fire  of  a  musket  ia  quite  uncertain;  and  at  SOO  Tarda  the 
chance  of  striking  anv  one  man  is  %o  exceedingly  small  as  to  be 
next  to  impossible.  These  irregularities  are  UHcribed  partly  to 
a  rolling  motion  acquiri'd  by  the  ball  in  the  smooth  barrel,  and 
partly  to  the  unequal  edfect  of  the  air's  rest^tunce  on  the  differeoi 
sides  uf  tbe  ball,  whereby  there  arises  a  whirling  motion,  which 
HobioR  dismvered  in  ei  ery  ball,  of  a  very  irre-gular  irharactrr, 
and  causing  a  most  devious  in  placa  of  a  direct  course.  To 
correct  these  evils,  the  idea  was  conceived,  but  by  whom  ia  on- 
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known,  of  Uunehtn;  tlie  ball  from  the  p{K«  with  s  determinate 
rotatory  or  whirlinz  motion,  oommunicaled  hy  meanH  of  a 
tplml  groove  cut  within  the  Bmooth  surface  of  the  barrel.  This 
eonxtiiutes  the  [mnciule  of  the  Rifle,  Kr  which  the  bait,  instead 
of  beinf;  allowed,  a«  lormerly,  to  whirl  at  random,  receives  a 
rotatory  motion  on  an  axis  parallel  to  the  line  of  fire,  and  bjr 
wbicli  it»  abiTralioHH  are  confined  within  narrow  limits.  If  the 
bail,  for  instJinca,  makefi  only  half  a  turn  [n  a  barrel  2^  feet 
long,  it  will  make  n  whole  rotation  every  A  feet.  Any  deviation, 
therefore,  in  this  little  intervitl,  imttead  of  going  on  aa  formerly, 
MrtaJIng  and  accumulating  in  proportion  to  the  distancMa,  ia 
OWffMtat,  and  the  ball  brought  back  to  iU  true  path.  Thif 
prlnelple:,  therefore,  it  extremely  aimpltt,  and  one  more  ing«nioui 
U  scarcely  to  be  found  in  the  whole  rang*  of  mediauical  inven- 
tion. It  is  difficult,  not  in  the  field,  to  exhibit  the  oJTect 
prmetieally;  but  Mr.  Buchanan  gnve  a  Ktrikinf^illuHtriition,  by  a 
■Imple  experiment  of  dropplnf^  from  the  ceiling  disks  of  thin 
wood  or  card,  on  the  principle  of  the  pamchute.  These,  when 
dropped  dimply,  deviated  from  the  vertical  line,  and  fell  on  the 
floor  f  rcatly  to  the  right  or  left  of  the  mark,  in  comeaiienee  of 
tbe  dijk  havini^  a  lean  to  one  side,  whereby  the  air^s  rexlst- 
snce  acting  nbliquely,  turned  the  disks  aside.  'Hie  same  disks, 
with  the  sume  lean  til  the  side,  bein^  droiiped  with  a  whirling 
motion  communicated  by  the  fingers,  fell  right  down  on  the 
centre  of  the  mark.  From  the  singular  effect;!  uf  thib  principle 
of  rotation.  It  was  suggested  whether  it  mifht  not  have  some 
part,  on  a  great  scale,  in  preserving  the  regularity  of  the  earth's 
uid  planetary  motions,  where  we  see  the  principle  of  rotation 
pnvaiUng  universally— ordained,  no  doubt,  for  other  grand 
porpowa,  bat  still,  possibly,  contributing  in  this  manner,  in 
■sbardi nation  with  other  laws,  to  that  wonderful  liarmany  which 
pervades  the  system.  1  n  regard  to  the  ritle,  the  soundness  of  the 
priadple  hsa  been  tested  and  proved  by  the  use  and  extension 
uf  this  weapon  all  over  the  world.  Hitherto  its  application  in 
military  practice  hatt  been  limited,  owing  to  the  loss  of  time  and 
eweful  adjastment  required  in  loading  the  piece.  But  improve- 
MMltt  have  been  long  going  on,  particularly  on  the  Continent; 
■■4  t^  great  object  has  iM-eo  to  introduce  balls,  such  an  have 
been  lung  used  in  riflcx,  ef  an  elongated  or  cyliodro-conical 
shape,  and  small  enough  to  pass  easily,  like  the  miisket-ball, 
down  t^  barrel.  Thin  was  tried  many  years  ago  by  Delviune 
in  Ff— oe^  by  dropping  the  balls  into  the  chamber  and  then 
eolargiag  tbem  by  tilows  from  the  ramrod  so  as  to  ftll  the 
ffoaves.  Another  plan,  in  the  musket  termed  ''Carabine  a 
tige,"  was  to  form  a  holkiw  in  the  after-end  of  the  long  balls, 
wd  drop  tbem  on  a  small  stem  standing  up  though  the  breech, 
and  thU  penetrating  the  hollow  and  there  acting  as  a  wedge, 
enlarged  the  sides^  and  pressed  them  into  the  grooves.  This 
pfau  was  liable  to  objections.  IJut  the  last  and  greatest  improve- 
amt  appears  to  be  that  of  Captain  Mini^,  of  the  trench 
eervice,  by  introducing  a  timall  iron  cup  to  close  the  hollow  in 
the  after-end  of  the  ball,  and  the  explosion  of  the  charge  driving 
this  cup  into  the  hollow  and  compressing  the  includea  nir,  the 
effect  in  to  expand  the  whole  body  of  the  ball,  and  press  it 
effectually  into  the  grooves  of  the  rifle.  From  these  improve- 
mentit,  and  the  great  attention  which  has  been  paid  to  the  subject 
on  the  Continent,  particularly  in  France,  Norway,  and  Prussia, 
and  the  remarkable  accounts  which  have  been  given  of  the  suc- 
oeaaful  remilts  in  actual  warfare,  it  appears  as  if  the  general 
introduction  of  this  improved  firearm  is  not  far  distant;  and  no 
doubt,  for  good  or  for  evil,  it  seems  destined  to  bring  on  impur- 
tsnt  change))  in  military  tactiCK,  and  the  formation  of  armieit. 
On  these  accounts,  and  from  the  general  interest  now  excited, 
Mr.  liuchonnn  had  requested  Messrs.  Dickson,  whose  attention 
had  been  much  turtieo  to  the  subject,  to  give  the  Society  an 
account  of  their  views  and  most  interesting  experiments  at 
Dabnahoy. 

Mr.  DicKJoiv  then  addressed  the  meeting.  After  adverting  to 
the  efficient  use  of  the  rifle  in  the  hands  uf  a  stead)'  markuman, 
be  gave  an  interesting  account  of  the  practice  in  Switzerland, 
wkare  the  rifle  is  usmI  aa  a  pastime  as  well  as  a  truly  nntionaf 
wsuaflment — the  lanJholders  as  well  as  the  pea>Mnt«  mingling  in 
the  competition  for  the  prises;  and  by  the  spirit  of  emulatlim 
thus  excited,  the  natives  of  this  mountain  range  hnve  attained 
■  perfection  exceeding  that  of  any  other  country,  and  forming  a 
bMid  of  efficient  men,  readv,  at  a  moment'^  notice,  to  turn  out 
fyr  the  national  defence.  Riae  companies,  in  this  country,  would 
an  doobt  form  a  powerful  iiuxiliary  to  the  regular  army.  As  to 
the  best  tifle  for  convenience  and  quick  binding,  there  were 
many  conflicting  opinions.     Thesabject  had  long  engnged  their 


attention,  and  ther  would  give  shortly  the  result  of  theif  ex- 

Eerlence.  fllnee  the  dayn  uf  Robins,  all  sorts  and  sliapes  of 
alls  bare  been  tried  ;  and.  Indeed,  as  far  ta  they  know,  out  of 
the  many  brought  forward,  few  can  be  called  new.  The  re- 
ported success  of  the  Chasseurs  de  Vincennes  in  Y\.fri<»  and  at 
the  siege  of  Rome,  and  the  accumcy  of  their  shooting,  bm 
raised  a  spirit  of  deeper  inqniry  into  the  subject  than  formerly. 
The  description  and  principle  of  the  rifle  they  had  just  heard 
frxtm  Mr.  Buchanan.  Oval  balls  had  at  one  time  many  friends, 
and  were  used  in  India  for  bulfalo  KhiHiting,  but  are  iinw  nut  nf 
repute.  Kour-rrooved  balls  were  also  in  great  esteem— both 
conical  and  spherical;  they  did  not  answer  for  long  distance*, 
owing  to  the  increased  fnction  in  the  barrel  retarding  their 
flight.  Three-grooved  balls  had  also  their  advocates  a  few  years 
ago,  but  after  repeated  trials,  they  were  rejected  on  similar 
grounds.  AtHMit  twelve  years  ago,  after  long  and  repeated 
tests,  Messrs.  DickNon  had  adopted  the  two-groored  rifle,  and 
found,  io  regard  to  the  degree  of  spiral,  that  a  quarter  turn  in 
a  barrel  of  So  inches  wae  preferable  to  any  other,  that  being 
sufficient  to  give  the  rotatory  motion,  with  the  least  possible 
friction,  the  ball  only  turning  on  its  axis  once  in  seven  yards. 
A  full  turn  shoots  as  correctly  at  a  short  ilistance,  but  at  a  long 
range  varies  much  more.  The  conical  hall  has  a  decided  ad- 
vantage over  all  others  for  correct  shooting  at  a  long  range,  and 
to  the  sportsman  is  quite  invaluable;  but  as  a  projectile  in 
active  warfare,  it  Is  totally  useless,  the  lobes  or  projections  on 
the  sides  requiring  correct  fitting  Into  the  barrel,  not  attainable 
in  the  hurry  of  warfare,  or  under  &ny  excitement;  and  this  hiu 
been  borne  out  by  the  experience  and  bitter  disappointment  of 
our  gallant  Rtfle  Brigade  in  the  hour  of  need.  They  would  now 
advert  to  wh:it  had  excited  such  a  sensation,  namely,  the  Minie' 
ball  ajid  ritle-muMket  which  waa  shown,  being  one  of  those  in- 
tended to  be  introduced  into  the  service;  there  was  also  shown 
drawinff^  and  models  on  a  large  scale  of  this  and  other  forms  of 
ball.  The  Minit^  ball  has  a  holloiv  in  tho  back  part  M-bich  server 
to  throw  the  centre  of  gravity  forward  and  assist  the  ball  in  its 
flight.  Into  this  hollow  is  inserted  an  iron  cup,  which,  on  the 
ignition  of  the  charge,  is  forced  up  into  the  hoflow,  causing  the 
ball  to  swell  out  and  fill  the  rifle  grooves.  For  the  purpose  of 
general  warfare,  this  rifle  and  ball  is  prtiferable  to  any  now  in  use, 
chiefly  from  thp  great  facility — equal  to  that  of  an  ordinary 
mosket — with  a'hich  It  could  be  loaded,  and  It  was  shown  h«ir 
easily  the  ball  on  entering  the  muzzle  could  drop  into  its  place 
in  the  chamber.  Anxious  to  try  the  etfects  and  ascertain  the 
truth  of  the  many  statements  circulated  about  it,  Messrs.  Dick- 
son and  Sun  procured  this  musket  (one  of  those  alHiut  to  be  in- 
troduced into  the  Britiah  army),  and,  through  the  kindness  of 
the  Karl  uf  Morton,  they  got  permission  to  use  his  grounds  at 
Dalmahoy  Moss,  wheie  they  had,  in  presence  of  Colonel  Mont- 
gomerieof  the  Artillery,  and  other  competent  judges,  a  fivir  trial 
along  with  their  two-grooved  and  other  rifles.  The  target  was 
6ve  yard;}  square,  and  the  shooting  at  91K)  and  1 100  yards.  The 
Minie  ride-musket  and  Mioic  balls  shot  with  surprising  ac- 
curacy, the  balls  being  carried  well  forward,  and  at  the  end  of 
the  shooting  the  target  was  fairly  riddled.  The  ordinary  two- 
grooved  rlnes  shot  as  well,  and  with  this  advantage,  that  the 
balls  went  quicker  to  the  object,  taking  aa  near  as  could  be 
calculated  2i  seconds  for  the  900  yards,  while  the  Minie  balls 
took  from  3|  to  5  seconds  for  the  same  di>«tnnee.  The  result 
might  be  summed  up  thus: — The  .\Iini(^  rifle-musket  wi  a  weapon 
of  ceneral  warfare,  is  a  decided  improvement  on  the  old  musket ; 
Btill  tho  Minii^  musket  shown  to  tne  meeting  mif^t  be  greatly 
improved  to  irmure  its  elficiency,  as  well  as  to  render  it  a 
weapon  easier  to  handle,  without  detracting  from  its  powers; 
and  if  a  body  of  men  were  picked  out  of  each  regiment,  pro- 
perly trained  to  its  use,  and  practised  at  the  lung  range,  they 
would  be  a  great  acauisition  to  the  regiment,  besides  well  fitted 
for  the  annoyance  oi  artillery,  and  even  cavalry,  at  a  distance; 
and,  for  guarding  a  pass  or  deBlu,  ponrcrfui  and  effective 
auxiliaries.  A  good  deal  having  been  said  lately  on  the 
Prussian  needle-igniting  musket,  they  shoved  one  of  these,  and 
explained  its  prupertiti9,  and  the  serious  defects  tu  which  it  was 
liable. 

Mr.  MoBTXUBE,  at  »  lobeeiiDent  meeting  of  the  Society, 
brought  under  notice  his  improved  mould  fur  Minie  bullets, 
and  commented  upon  the  Miniti  and  other  balls,  sliowing  the 
advantage  of  the  former,  and  their  appliwtbility  to  every 
description  of  rifling.  He  stated  that,  by  crtsting  the  Minie 
ball  with  a  certain  uTiape  of  cavity,  lio  found  no  occasion  to  use 
the  iron  capsules  at  all,  because  the  ball  expanded  quite  as  well 
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without  it,  and  shot  an  tnily.  The  cavity  in  the  lead  was  not 
made  bo  deep.  Ho  iJso  mentioned  that  it  wan  (jtiite  a  commoa 
thing  t«  find  that  the  iron  capsule  falls  out  of  the  ball  after  it  ig 
fired  off^  and  freouently  aluo  turns  half  round  in  the  cavity  of 
the  ball.  Upon  the  whole,  then,  Mr.  Mortimer  conHidereil  that 
tha  capttole  majr  be  advantageously  diapeosed  with.  Mr.  Mar< 
timer  ulustrated  his  subject  by  a  dia^p'ain,  tJiowtiiK  variuuu  forms 
of  bullets,  and  gave  an  account  v(  rarious  interesting  experi- 
raents  carried  on  by  him  during  the  last  three  months,  at 
dutaaces  varying  from  150  to  1000  yarda — at  which  latter 
distance  the  target  waa  struck  by  his  improved  Mini^  ball  nine 
timee  out  of  ten  oouaecutive  shota. 


INSTITUTION    OF    CIVIL    ENGINEERS. 
March  30.— Jamis  M.  IUhobl,  Eiq.,  Preiideot,  in  the  Chair. 

The  Pspcr  resd  wst  '*Ait  ^ecomt  qf  the  Dminafft  of  the  "Dawn  of 
Richmond,  S*irr*jf,  wtdrr  th«  authont]/  ^f  the  htetro/xiiilam  CommU' 
ticnert  tif  Sttpert,im  IH&l."  By  tiaoaoa  Donaldson,  Assoc.  lost.  C.fi, 
The  drsinsgc  nf  Riclimoad,  extending  oter  sn  area  of  ibout  320  seres, 
wu  ODdcrt«ken  b;  tbo  llosrd  in  tbe  year  IBIS,  on  tbe  sppUcstion  of 
■ome  of  the  priocipsl  isbsbitsots,  when  tbe  sutbor  nat  sppolnted  to 
report  on  lU  then  ftste,  and  to  propoH  some  grneral  pUn  for  its  iru- 
proTcmenl.  At  tbst  period,  all  the  scwsga  ws«  collected  into  ccMpouli, 
the  liquid  contents  of  which  were  allowed  to  drsin  lUto  tbe  earth,  cauilag 
offsoSSre  cxbaUtiunt  from  its  lurfice.snd  eootsm  ins  ting  tbe  witer  la  the 
a^jsocDt  welU,  frum  whicb  a  Isrge  portioa  of  the  home  wster-ittpply 
wsi  drawn,  vhilit  the  eeupooli  tbemielvei  were  seldom  emplled.  In 
msny  of  the  iireeli,  boweTer,  there  were  brick  draini,  which  bsd  been 
fron  time  to  time  conitracted,  for  csrryisg  off  tbe  surface  and  atorm 
wstera  i  bat  theie  were  not  deep  enough  to  receive  tbe  home  drsinsge, 
which  it  WKS  determined  to  effect  by  mesnt  of  ttibtilar  ttonewsra  pipes, 
entirely  iadepeodeDt  of  snd  lepsrste  from  the  brick  drains,  thus  prscti- 
eally  csnyini^  out  a  ayitciu  on  which  very  different  opiniunH  had  been 
entertsined.  At  present  the  oulfsll  of  the  aewerage  was  into  tbe  Thsmei, 
near  tbe  railnsy  bridge ;  but  eveatosliy  a  msin  outfall  sewer  wst  to  he 
eoDitructed  to  conacct  Richmond  with  tbe  geaeral  ■yitem  of  sewerage 
nf  tbe  metropolis.  Tbe  pipe  sewers  were  shoot  50.000  feet  in  length 
executed  it  a  cost  of  shoot  7600/.,  rather  more  than  half  consisting 
of  minor  or  branch  sewers.  Tbe  braoch  pipes,  u  far  as  the  kerb  of  the. 
faot*ps?einent,  were  Isid  down  st  the  ssme  time  as  the  main  pipes,  each 
junction  being  formed  st  so  scute  snglr,  and  so  arrangrd  as  to  receive 
tbe  drainage  of  three  bouses.  Before  being  laid  ia  the  trenches,  the 
pipci  were  fitted  together  sod  marked,  snd  afterwards  packed  solidly 
round  with  csrth.  In  some  of  the  wet  sandt^edi  it  was  considered  sd' 
vitshle  to  lay  the  pipes  on  2-inch  deals,  4  inches  deep,  fasleoed  to  stakes. 
Tbe  joints  nere  made  with  well-tempered  clay  and  cement,  and  it  wts 
very  imporlsnt  that  they  should  be  watertight,  for  othetwtte  one  of  tbe 
chief  advantages  of  pipe  sewers  over  brick  drsins  would  be  lost.  A/ter 
their  eomplelion,  the  pipes  were  proved,  by  sllowiof;  a  flush  of  water  to 
pass  lhrooj(b  each  sepsrAtcly  for  sbout  fifteen  or  twenty  minutes.  All 
the  lolets  to  tbe  bouse  drains  were  Irspped  wilb  lypboDS,  or  bell-trips; 
and  tbe  works  generally  had  been  perfectly  soccessiul. 

In  tbe  discussion  which  ensued,  the  corapsrsvive  merits  of  the  systems 
of  sepsrsting  the  storm  water  from  tha  house  sewerage,  and  of  com- 
bining  ibem  in  large  sewers,  were  srgued  at  great  length.  It  was 
admitud  that  the  sepsrite  system  bad  not  yet  been  tried  for  a  sufficient 
length  of  time  to  arrive  at  definite  resulU;  bat,  as  far  as  eiperienoe  had 
bitberta  gone,  there  was  s  general  impression  in  favour  of  the  combined 
system  in  main  sewen  nf  brick,  not  less  iban  4  feet  high,  in  order,  not 
only  that  men  should  ps»  easily  up  them,  but  that  ibey  should  lie  able 
to  work  in  them.  Tbe  pipe  drains  even  of  21  to  24  inches  diameter 
were  liable  to  be  choked  by  deposit,  and  their  aress  had  been  lo  reduced, 
even  where  the  separate  system  bad  been  employed,  that  stoppages  had 
ContiDually  occurred  i  thus  proving  that  tbe  eictuiion  of  road-diifl  was 
not  entirely  efficacious.  It  wu  shuwii,  also,  that  whenever  it  was  necea. 
sary  to  cut  into  the  pipe  drains,  there  ass  gresi  injury  from  breakage, 
and  they  were  uilimatdy  more  expensive  than  brick  disins.  Atlcnlion 
was  directed  to  the  inaccuracy  of  the  published  experiments  of  the  Board 
of  Health,  on  the  dJicbarge  of  water  through  pipri,  very  carefully  con. 
docted  experiments  having  produced  reiulta  widely  different  from  those 
issued  by  tbe  Hoard. 

/iyril  C. — Tbe  discussion  on  the  abme  paper  occupied  the  whole 
evening.  Tlie  system  of  pipa  sewers  and  houtc  drsina,  of  amsll  area,  ss 
coiDpaied  with  that  of  main  brick  sewers  of  considerable  area  with 
pipe  boose  drsina  as  feeders,  was  fully  discusied  i  and  it  was  sbuwo  that 
the  latter  sydem  was  much  to  be  preferred,  inasmuch  as  tbe  small  area 
of  the  newly-introduced  pipe  icwcrs  rendered  tbeio  incapalile  of  carrying 
off  the  sewage;  that  they  very  frequently  became  stopped  up  by  accu- 
roolsled  matter  from  the  bouses ;  that  when  ibis  occuried,  as  ibeir 
ditoensioos  prevented  a  man  from  pssiing  through  them,  great  expense 
was  incurred  in  breaking  up  tbe  stiects,  tbe  pipes  were  broksa  to  a  great 


extent,  and  at  hazard,  La  seeking  for  the  stoppage ;  aad  tfasi  evea  tbe 
weight  of  the  earth  in  sinking  frequently  deetroyed  thne  pipes.  Tl>e 
system  of  back  drsinsge,  throngb  different  private  properties,  was  ohjecud 
to.  Brick  druns  above  15  inches  in  diameter,  were  showa  to  b«  less 
eipensive  than  pipes  of  the  same  ares,  and  their  durability  to  be  macb 
grssler.  It  wu  staled  tbst,  in  spite  of  constant  streams  of  water  throogli 
tbe  pipe  flrsins,  it  waa  not  possible  to  keep  them  free  from  accDmulsttoos 
caused  by  grease,  hsir,  sod  other  extrioeous  matten,  even  at  Kicbmond. 
which  wu  perhaps  as  fsvoursbls  a  locality  for  the  trisl  u  could  bava 
been  foond;  the  removal  of  tbe  stoppegei  freiiuenliy  nnl  as  mtw.-li  ••  tbe 
original  laying  of  the  pipe  drains,  in  eootequence  of  the  kabtiiiy  to 
aggregatioa  ia  tbero,  aa  already  suted.  The  street  sewers  shoald.  ia 
getkoral,  and  esjtecially  where  the  dediniy  was  small,  and  the  depth 
underground  was  considerable,  be  of  sufficient  difnensiona  lo  allow  4 
rasa  to  pass  up  easily,  to  discover  and  remove  obstructions. 

With  reipect  to  tbe  alleged  sdvanlsgo  of  tbe  diminished  friolioa  Iron 
the  smooth  interior  surface  of  tbe  pipe  draini,  it  was  shown  that  eoui- 
densble  miupprebeniion  existed  on  tbst  part  of  tbe  subject,  for  ibst*  la 
point  of  fact,  fluid  fiiclion  was  not  dcpeodeut  upon  tbe  su.callcflcroootb* 
iiess  of  the  surfa^'e,  and  was  practicalty  tbe  ssme  in  a  rough  cast-iron 
pipe,  amonth-drawn  lead  pipe,  a  pot  drain,  aad  a  brick  sewer  t  bat 
protuberances  might  have  the  effect  of  obstructing  the  motion  uf  baavy 
solid  subsiaucea  adventitiously  present.  It  was  also  ahowo  that  tbi 
form  of  tbe  tranivcrM  section  of  tbe  aewcr  had  much  less  induenoa  OQ 
the  action  of  the  lewrr  than  had  been  recently  asserted  by  certain  pubMe 
auihoritiei. 

Ttie  experiment)  on  tbe  flow  of  water  through  pipes,  as  detailed  in  a 
recent  blue  book  of  tbe  Board  of  Health,  with  the  esprewed  objcet  o| 
demonstrating  tbe  ignorance  of  civil  engineers  on  tlus  sulijeet,  were 
brought  under  review.  Some  of  the  experimeuts  had  been  repeatad  hy 
Mr.  Ilawksley,  with  the  utmost  attention  to  minute  accuracy.  Tbe 
results  were  found  to  he  so  utterly  contradictory  of  the  statemf>nts  msd^ 
and  tbe  doctrines  taught  by  the  General  Board  of  tlealtb,  and  so  strike 
Ingly  in  conformity  with  formulK  well  known  to  eogineers.  snd  with 
deductions  from  philuaophic  principles,  as  well  as  tbe  determinations  of 
practice,  ai  to  fully  warrant  all  penons  engaged  in  sewage  lod  oihec 
bjdrsulic  works,  in  contmuing  their  adhesion  to  tbe  eaiabliahed  data, 
TUe  experiments  weie  shown,  aad  tbe  formiUa  was  given. 

Aprit  13. — The  flnt  paper  resd  waa  '*  Account  tif  a  Swing  Bridjt  ner 
the  River  Rother,  at  Rye.  on  the  Line  (ff  the  Aih/ord  and  llutnf* 
Branch  q/*  the  Stmth-Eatlem  Railway."     By  C.  MAr,M.  loat,  CB. 

Tliis  bridge,  which  wai  conatracted  from  tbe  designs  of  Mr.  P.  W, 
Barlow,  by  Meisrs.  Rsnaume  and  May,  of  Ipswich,  although  simitar  in 
principle  to  others  previously  erected,  presented  some  difference  in  the 
constrociion — in  the  srrangement  of  the  tie*hara,  in  the  rollers,  atitl  in 
other  details.  Tbe  girders  were  112  feet  long,  3  ft.  6  in.  deep  in  tbe 
centre,  and  2  ft.  t>  in.  at  the  rndi,  made  up  in  four  lengths,  one  joint 
being  lo  the  centre,  immcdjstely  over  the  support,  and  the  others  tietweea 
the  centre  and  the  ends.  These  girders  were  secured  together  at  their 
ends,  by  means  uf  cross  giidera.  the  underside  of  whicb  were  planed, 
and  inclined,  lo  as  to  be  slightly  lifted,  when  swung  home  lo  their  placet, 
00  girders  secured  to  the  land  piers.  Provision  was  rosde  on  the  under* 
side  uf  the  msin  girders  at  tbiee  places  on  each  side  of  tbe  centre  uf  tbe 
bridge,  fur  receiving  the  tie-bars,  which  sll  tended  to  one  point  over 
tbe  middle.  Each  tie-bar  was  four  inches  by  one  inch  in  aectioo.  and 
was  adjustable  for  tension  by  a  right-handed  and  left-handed  screw,  the 
nut  of  one  end  of  wliich  waa  in  the  tie-bar,  and  the  oiber  bet«een  two 
plates  of  wrougbt.irou  resting  on  the  side  standards,  or  f^  frames,  which 
were  connected  together  by  a  wronght-iron  arch.  The  turning  of  the 
bridge  nai  effected  by  means  of  spur  gearing,  worked  from  a  pintrorm 
prujecting  from  the  face  of  each  girder.  Two  meo  could  with  ease  open 
the  bridge  in  two  minutes ;  the  total  weight  of  metal,  in  the  moviB| 
part,  exclusive  of  the  roadway,  was  about  X'SH  tuns. 

Tbe  next  paper  read  was  "  A  Dt$cri/>tion  of  the  lattice  beam  Via/hut 
to  carry  the  Ifater/ord  and  KiUtenny  Raittcay  oerou  the  River  Nvre, 
near  'ihonastown,  ctrunty  Kilkenny."  By  (Japtain  W,  S.  UooKsoil> 
M.  Inst.  C.E. 

The  span  of  the  bridge  was  exteoded  to  200  feet,  chiefly  in  order  to 
avoid  tbe  interference  of  the  Inspecting  Offit-ers  of  the  Hoard  of  Works 
(Ireland),  whose  pfoceedingi  had,  in  other  casei.  been  so  veiatious  as  to 
cause  great  dclaji  in  the  execution  of  wurks ;  and,  ia  one  instance,  of  a 
email  arch  of  twelve  feet  span,  crouiog  a  atream,  with  a  bottom  of  flra 
litnestone  rock,  they  bad  insisted  on  the  excavation  of  this  rock  to  a 
depth  of  6  feel  below  the  hed  uf  tbe  sticsm,  and  caused  tbe  foundstiona 
to  b«  brought  up  in  masonry  frotu  that  depth.  Tbe  length  of  the  girder 
enabled  the  piers  to  >«  constructed  oo  the  banks  witboot  the  aid  of 
cofferdams.  The  fouodatioii  was  strong  loam  and  gravel,  for  an  average 
uf  about  10  feet,  at  which  depth  the  limestone  rock  was  reached.  Tb« 
river  wu  subject  to  floods,  which,  rising  rafudly,  spread  aciosi  the  valley 
for  a  breadth  of  IHO  ysrds,  snd  to  a  depth  of  abaut  16  feet  in  mid- 
cbsnoel.  The  progress  of  tbe  structure  was  delayed  hy  the  (insncisl 
affairs  of  the  railway  company  ;  and  on  the  original  contraetort  resigning 
tbe  walk,  it  waa  completed  by  several  others,  among  wbom  was  Mr.  K, 
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Uallttt,  M.  tnit.  C.E.,  wlioM  tble  utuUDce*  la  tbs  exccotioD  of  the 
work,  WM  dettTttdly  ealogued  b;  the  inthor. 

Detail*  were  giTCD  of  the  UmestoQe  piert,  the  iQit«rUl  for  which  wu 
qowried  cootiguouftl^  lo  lb«  bridge ;  u  tlto  of  the  lime,  ind  the  modn 
of  working.  The  timber  aied  far  the  Ultiee-beviu,  or  prden,  wu 
Memel  fir.  The  whole  wu  worlted  lo  tempUtei  and  gingei,  tnd  the 
beAir.t  wer»  conttnicted  with  a  corre,  or  camber,  lejalated  by  cleats 
Bpiked  in  the  itaiing  on  which  tbe  beam*  were  built.  The  intenectioni 
flf  Uie  diagonal!  were  all  accurately  fitted,  Bnd  double  apikei] ;  tlie  waling 
■itMl  were  lirann  cloae  by  boUa,  and  the  joinlt  made  water-tight ;  this 
■ilgdMl  Oooring  wa>  then  bolted  and  tpiked  down,  and  on  the  trial  of 
lh«  beta,  it  wa>  found  that,  on  knocking  away  the  cleata,  tbe  deBeettM 
wn  mboBt  3  iocbei,  which  gradually  increa»rd  to  ii  incbei ;  after  patibg 
■e«cr«l  trains  acroti,  at  ipeeds  rarring  brtween  twenty  mile*  and  thirty 
roilei  an  hoar,  the  altimate  deflection  (without  a  load]  became  6j(inchei. 
The  naiiniam  load  bad  been  65  torn.  The  GuverDoicnt  Innpectar  how. 
4Mr  iMtad  it  by  a  train  of  loaded  wagoni,  extending  the  entire  length  of 
the  areb  (200  feet),  and  weighing  1 46  torn.  The  result  of  ihii  nu.  that 
Ihe  beam  deflected  2|  inchci  under  the  heavjctt  luad,  and  rose  again 
l|  iDcl),  thut  leaving  a  permanent  deflection,  after  Ihe  trial*  were  con> 
duded,  of  about  f>|  inchei.  The  thrinking  of  tbe  limber,  and  the  regular 
traffic,  produced  a  further  tiokJog,  >o  that  now  the  entire  amount  wa* 
7^  tnc^e* ;  but  Ibe  eogineer  bad  calculated  and  allowed  for  a  aubaideocc 
of  9  inehca. 

Dctailt  wera  gifea  of  the  qoantitiea  of  matcriati  of  all  kindi  uied  Id 
the  bff  jge,  ibe  ealtre  coat  of  which  wai  about  HI 00/. ;  that  of  tbe  timber 
wth  alone  waa  about  16/.  per  foot  run,  and  tbe  coit  of  the  whole  maai, 
taken  u  a  lolid.aTeraged  3«.  S^d.  per  cubic  yard. 

Jprit  20. — Tbe  paper  read  waa  "Tfu  Ecoiurmy  <tf  Rativayt  at  o  rneam 
•/■  tramtil,  ctjmfrrmng  the  clattificalum  of  the  traffic,  in  rehtion  to  the 
mmt  appropriate  tperd*  far  tht  cmveymct  of  poMtmyrra  and  mtrchan- 
dttt,"    By  BftATTHWAiTa  Pooli,  Auoc.  (oit.  C.E. 

Afler  refernng  to  tbe  inflnence  which  cheap  and  rapid  commnnicatioaa 
had  on  the  prritperity  of  a  nation,  tbe  author  alludei]  to  tbe  riae  and  fall 
of  the  railway  ayatem  la  this  coonlry,  expreiting  the  belief  that  it  would 
bave  been  economical  and  wiie  if  tbe  legittature  had,  in  the  ^nt  inatance, 
determined  the  llnei  an  which  the  lyitcm  of  raiiwaya  ihauld  have  been 
conitructed  tbraBghoDt  the  kingdom,  ao  u  to  hare  avoided  the  preient 
ruinout  conpelilioD.  The  paticflger  traffic  now  eiceeded,  annualiy,  four 
tinea  tht  calire  population  of  Grsat  Britain,  and  wu  canveycd  at  three 
tlawa  tbe  speed  and  ooe.tbird  the  farea  formerly  charged  by  the  ol4 
ittge,  or  mail  coacbei;  whilit  the  coat  of  conveyance  of  merchindiae, 
ouDcrali,  and  agricultural  produce  had  been  reduced  full  SO  per  cent.,  u 
oofupaxcd  with  the  rates  charged  on  canal*  and  I  urn  pike-road*  fifteen 
year*  ago.  The  ordinary  farea  for  paiaengen  ringed  from  2%d.  to  \d. 
per  mile ;  and  fur  mercfaandiie,  from  \d.  to  (td,  per  ton  per  mile. 

Tbe  author  then  proceeded  to  consider  ttie  economy  which  might  be 
illlwllMJi.l1  into  the  working  of  railway*,  and  diiided  the  subject  into 
itslcea  different  beads,  each  of  nhich  referred  to  lome  particular  point 
where  It  wu  iboui^ht  a  reduction  of  cipcnaei  might  be  made.  The  prin- 
cipal point  advanced  wu  the  amalgamaliog  or  working  of  all  the  rail- 
waya  in  four  great  diiiiiont,  and  insuring  unity  of  nianagetoent  in  every 
department,  in  the  maintenance  of  the  permanent  way,  and  of  the 
rolling  stock,  aa  well  aa  in  their  manufacture,  Mveral  improvenienta  in 
tfa«  cooitroction  of  tbe  wagon*  being  toggeated.  If  a  general  claaiifica- 
tioo  of  trains  were  arrange)  througbaut  the  kinj(dom,  separating  each 
cUu,  and  running  them  at  different  ipeeds  whenever  practicable,  it  was 
thought  that  it  would  be  conducive  to  the  interest  of  all  parties*  aa  it 
waa  urged  to  be  a  manifest  injuitice  towards  those  who  paid  the  hiabeat 
fore*  to  find  tbird-clua  pauengeri  arriving  at  the  same  time  with  theia. 
Punctuality  and  regularity  retjutred  to  be  iiaiclly  attended  to  for  the 
maintensncv  of  a  certain  drfinite  speed. 

Numerous  instances  were  addarcd  to  show  Ihe  vast  advantagea  and 
eeouomy  of  the  railway  system,  without  which  the  Penny  Poatage  cottid 
not  have  been  achieved,  or  tbe  Great  Esbibllion  rendered  tTailable  to 
tbe  multitude;  tbe  produce  of  the  land  and  aca  in  vegetables,  fruit,  meal, 
fitb,  all  provisioas  and  fuel,  would  have  remained  aa  limited  in  eonsump- 
tioa  u  beretufore,  and  tbe  poor  man'a  (Ire-aide  io  tbe  raral  diatricta 
would  never  have  been  warmod  by  coal. 

April  27. — The  paper  read  was  "  Railway  Aecidtntt ;  their  mwe  and 
flwaitf  of  pramtion ;  detailing  pttrticutartjf  the  cariotu  cimtrioaaert 
wMfh  art  in  uae.  and  havt  ietn  proiioard  /  mth  the  regulalioTU  of  «&»ie 
I  vf  tht  principal  Untt.*'    By  Capuin  Mabk  Huuh.  Assoc.  InsL  C.E. 

Tbe  author  Bnt  coniidered  those  painta  conoected  with  tbe  road,  and 
tbe  macbmary  eniplu>ed  upon  it,  from  which  losf  of  life,  and  injury  to 
person  and  property  most  generally  aroie.  With  regard  tu  tbe  toad,  or 
permanent  way,  from  which  fewer  accidttnla  occurted  than  from  any 
other  cause,  iti  complelri  dfectivcnea*  was  the  basis  oi  all  safety  io  raiU 
wiy  travelling  ;  and  fur  keeping  it  up  constant  vigilance  wa»  necessary, 
especially  when  any  great  and  suddrn  change  of  weather  took  place,  a* 
then  the  weak  points  were  sure  to  show  iheritMHTe*.  It  wu  a  very  rare 
occurrence  for  iriint  to  run  oIT  the  line  ;  and  when  (bey  did  so,  it  waa 
more  genefally  due  lo  obitructions  designedly  placed  on  the  line,  than  to 
any  oeglect  of  the  so perintea dents,  or  the  platelayers.    It  wu  little  aui- 


pected  how  frrqnest,  bow  iogenioui,  and  how  varied  the  altempta  had 
become,  to  inflict  a  fearful  injury  by  theaa  means  ;  and  though,  provl- 
dcotially,  but  comparatively  trittiog  damage  had  retulted  from  sucb  cau*M« 
yet  it  was  lamentable  to  find,  that  lo  addition  to  all  ordinary  risk*,  to 
diabolical  a  mode  of  wreaking  a  petty  vengeance,  or  gratifying  •  mis- 
chievous  disposition,  had  to  be  guarded  against.  Of  late  Ibe  punuhmtnt 
for  iDcb  offences  had  beea  made  more  severe ;  and  it  was  lo  be  hoped 
that  this  would  have  tbe  effect  of  lessening  their  number.  Owing  to  the 
rapid  development  of  the  traffic,  and  particularly  of  the  heavy  gooda 
trafllc,  00  the  main  arterial  lines  of  tbe  country,  iocreued  siding  toeoD* 
nodation  bad  become  oecesury ;  in  the  case  of  tbe  Ixtndnn  and  North> 
Western  Railway  alone,  upwards  of  flfty.three  milea  had  been  laid  down 
within  the  lut  few  years,  although  by  multiplying  point*  and  crostiogti 
this  had,  ;iro /aa/o,  doabtleu  increued  tlie.liability  of  accident ;  for  it 
might  be  received  u  an  aiiono,  that  anything  which  broke  tbe  coDtinolty 
of  a  rail  tended  to  develope  danger.  Aa,  however,  there  nere  do  means 
of  avoiding  tbeie  frequent  "  tumi  out,"  judiciooi  regulation*  combined 
with  effective  signals  must  be  relied  on,  and  now  that  facing  points  were 
reduced  io  nnmbert  the  liability  to  daugcr  bad  been  diminitbed.  Tbeoio 
of  self-acting  switches  wu  attended  with  evils  of  no  trilling  magnitude, 
and  many  accidenta  had  occurred  from  reliance  on  them;  indeed,  as  a 
general  rule,  machinery  to  supersede  perioaal  iotpectioa  aad  manipula- 
tion was  fraught  with  danger. 

With  reapect  to  the  rolling  stock,  it  appeared  from  a  return  of  one 
Iboaiaod  cases  of  engine  failurea  and  defects,  within  two  years,  on  the 
Loodoo  aud  North-Western  Railway,  that  bunt  and  teiky  tubes  nearly 
doubled  any  other  clau  of  failure,  and  that  thete,  with  broken  springs 
and  broken  valve*,  amounted  to  one-third  of  tbe  whole  number ;  and 
though  they  caused  no  direct  danger  to  the  public,  yet  u  producing  a 
temporary,  or  permanent  ioahility  of  Ihe  engine  to  carry  on  its  trata, 
they  might  be  the  remote  cause  of  coIUiIod.  Tbe  puunger  carriage, 
from  ita  perfect  manufacture,  presented  almost  complete  immuoiiy  from 
accident;  for  during  the  last  four  year*  out  of  the  large  stock  <^  the 
London  and  North  •Western  Railway  only  six  wheels  had  failed ;  lod 
though  at  first  some  annoyance  and  alarm  had  been  eiperienced  from 
heated  axles,  yet  by  the  recent  introductloa  of  tbe  patent  axle-t>ox,  it 
bad  been  much  reduced.  The  aaiue  praise  could  not  be  bestowed  od  tba 
merchandise  wagon,  u  in  no  portion  of  tbe  system  bad  ao  little  improve* 
meot  been  made ;  the  fracture  of  axles  was  frequent,  the  mode  of  coupling 
rery  defectire,  and  tbe  want  of  spring  bufllers,  or  even  of  buff'ars  of  tbe 
uroe  height  and  width,  rendered  Ibe  deitractiorL  of  property  enormoua. 
No  loll  of  life  from  fire,  either  from  heated  coke,  or  ftponianeoui  com- 
bustion, bad  occurred  to  a  passenger  train,  hot  (here  had  been  some 
narrow  escapes.  Ttkeaeiod  other  circuiustancei  had  led  many  persons 
to  luggent  TarioDi  coDtrivaaoea  for  communicating  between  the  passengera, 
the  guard,  and  tbe  engine-driver,  almost  all  of  which  were  identical  in 
prtnciple.  consisting  of  a  connecting  wire  or  rope.  This  plan  bad  beea 
tried  and  failed.  A  more  feuible  and  favourite  one  was  that  recom- 
mended by  the  Railway  Commissioners,  which  was  to  continue  the  foot- 
boards 10  as  to  form  a  narrow  platform  from  end  to  end  of  the  train,  but  a 
committee  of  railway  otticials  had  lubseqtiently  exprested  their  unanimoua 
condeuiaatiun  of  tbe  mcuure.  The  plan  uow  adopted  on  the  I.andon 
aud  North- Western  (Uilivay,  wu  for  tbo  guard's  van  at  the  end  of  tba 
train  to  project  ahoat  a  foot  beyond  the  other  carriages,  ao  that  the  guard 
looking  through  a  Miiidow  in  Ibis  projectJoo,  might  notice  the  waving  of 
a  band  or  a  handkerchief;  this  wu,  of  eourae,  uieleu  at  night. 


H0TC8   or   TKB   MONTH. 

Harbours  of  Rtfuge. — A  parliameotary  documenl  of  19  folio 
pageii,  isHued  ua  the  V8th  ult^  gives  a  detiuled  statemeut  relative 
to  the  harbours  of  refuse  ut  Dover,  Harwich,  Alderney,  Jersey, 
and  Portland^  with  the  (juortcrly  reports  of  the  engiDeerv  for 
the  year  coding  the  3 Ut  of  March  last.  At  Dover  S*5»0f«f.  jm 
the  estimated  co«t  of  a  pier  of  80()  feet.  The  works  are  con- 
tracted for,  and  will  be  completed  in  three  years.  The  sum  of 
3i,00(M.  n-year  will  be  required.  At  Harwich  the  estimated 
expense  is  1  lO,O0Of.  The  works  are  contmcted  fur,  and  will  be 
completed  in  about  one  year.  At  Alderney  the  estimated  cost 
is  C2<),000f.  The  works  are  contracted  fur,  and  will  be  com- 
pleted in  seven  years.  50,000/.  to  60,000/.  per  aimum  will  be 
reiitiired.  At  Jersey  70C,000/.  is  the  estimate;  25,000/.  tit 
;iit,00[i/.  per  annum  will  be  required.  At  Portland  the  estintate 
in  58t4,ii.5(»f.,  including  :in,iH)o/  for  the  purchase  of  VtV  acres,  &c. 
An  expenditure  of  5t,KU5f.  is  coatemplated  for  the  present  year. 

Mr,  Thomat  Allason.—'Vhe  demise  of  this  able  architect  took 
place  suddenly,  on  the  JHh  ult.,  in  the  (j'ind  year  of  hiH  ajie.  He 
waa  brought  up  in  Mr.  Atkinson's  office,  and  obtained  the  gold 
and  silver  medals  from  the  Aciideuiy.  He  laid  out  the  gardens 
at  Alton  Towerhjurnished  the  designs  for  the  Alliance.VBsurane* 
Company,  and  was  uurveyor  tu  the  Stock  Exchange  and  many 
estates.     He  was  alao  a  Commissioner  of  Sewers. 
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-A  dronghl  of  vKtrwnlloarr  cMttBoaKC  U  HpMing  ih* 
ucMctcr  tomthlpi  to  rml  hKanrtnlcDccs  for  iriat 


I>rotifU  at  JtmOmm.    

inb*(<luaia  of  lb«  nbarb«s  Mux 

of  wMtr,  T1i«  eorponUon  Mpplf  f^om  ib*  onr  wwtnlwTiiig  IkHcd  lo  wMn*  *xt*vt, 
tta  waMrwatki  comnillM  k«v*  had  lo  fiurcbiM  SD^OM.OM  (kUmb  tntm  lb*  Mmi- 
t^uKUt,  SbrileU,  aiKl  UocolMbIre  lUiUay  Comptun.  who  nipplr  It  from  Itwlr 
Pwk  Poiwt  tmnal  rMVnmln.  Tb<  pH»  for  tbli  lirfv  quantity  la  IMV4.  All  the 
ratn-mtOT  cteiMna  lia?«  Joni  btta  pxtt*Tu(v<l,  and  iti«re  ai»  (amtllM  «o  donltat*  that 
Umjp  «■  whk  dMnlly  procnrt  «iioiigh  to  mMt  bouivbold  TvqiilrvHMDU.  Lm  tkan 
Utr*^  tntfc*  of  «o  liKb  of  nlii  ba*  laUau  wttbla  tb«  ilUtrMt  atirlaK  Om  laii  two 

JJi^«>rt>i^  Harlow  </  AcfVpf,— Tb* lordi  »f  lh«  Adnlr«ll7  banjuat  trpotttd  to 
Iha  HouM  oT  CcHnflweioii  tM  prapoasd  ronalracUoB,  by  the  promoter^  of  tbla  b*r> 
boat  In  Sitft>tt.  Bod  on  tbt  Ivpftvemnt  of  ttw  drd»a««  of  Ifco  latMb  on  Uta  buba 
al  tb*  rlma  On  tad  Ahta>  Tbm  rlwa,  at  !!■«  of  Ugk  water,  aiipraacb  M  Slaogb- 
dao  Uiur  wtthla  IW  yanl*  of  ib*  •*»,  and  fron  mhfeh  xbtj  an  oal*  •ciMraled  by  a 
bfd  at  Hfld  bikI  aDliW  beach,  which  tt  !■  propoacd  lo  renara,  awl  lltui  form  ■  faar> 
hoot.  Tba  ivfott  ataiea  thai  thr  Ailtnlralrr,  tuvtag  (tallf  cooaUand  lb*  aehpsa.  an 
•f  oplataa  that  Um  vorbi  prapoaed  wUl  »«t  affaci  tba  ol(]ecU  lueadad.  ettber  aa 
Mvda  a  p«fna»iinl  bBproTca  oavt^alioo. or  dialoofc  of  ibe  land;  aoa  thai  the 
iBtRtded  propoMi  of  iBpoafau  a  toll  on  nucla  paaafat  In  float  Of  Aldborootb  la  a 
iwaaara  qnllc  at  Tarlinrn  wilb  Ibo  lolrmla  of  tbtpphif .  and  oufbl  •■  am  aocouat  U 
booMcMoatd.  Tba  coal  of  the  wMka  la  taUwUcd  at  CMOUt.,  vkfailt  It  ta  prapowd 
to  mat  anttnly  by  loaa  >  and  tbere  a|9pea7«4  lo  be  no  MborrlpUoa  cooUMi.  Tbeir 
lonUhlpa,  Iwvcnr,  m  at  oplaloii  tbal  Ibo  itren  On  tad  Aide  poaaee*  qtullflakdODa 
by  which  ihrir  aaiyHBB  wt  bt  taprand  uid  Bad*  nlnibto  [br  ttmaamni,  tad  to 
aotac  miKcU  ftar  aMlMr.  bh  MMc  noy  wlU  be  (iMt,  ■>  •  ftunra  ifaBCi  u  Ind  iMln 
aaoi  to  a  w«U-dntBHl  MMOic  tar  m  uen  aad  ptnUAcnt  aolittDce  lo  Uw  river. 

Tka  JUmt  Snarm.— Tba  npart  of  Ur.  J.  Walker,  tba  iniliiaer  to  tba  Admlnltr, 
liaa  Juat  b««*  priatrd  lo  •  parilacncniarr  pwprr.  It  U  on  the  laipro»fi«nta  that  e«B 
boclbcied  In  the  oaflgaUon  of  tba  riirct,  to  Mhkb  lub^tct  bla  attanilon  baa  been 

MartM^  of  Mt^tft «  Vbb.— Ur.  Raodcl,  U.K..  la  on  a  vlalt  to  Wick,  for  Ibe  pta-^ 
poae  of  nrveflitt  tbe  tocAllly.  In  orUer  lo  entbla  buu  t«  rvport  o»  Uw  propoaal 
aobwltted  lo  fonmaiant  on  the  coaitmclloa  of  a  brcakwaiM  aeroaa  Iba  fiaf  of 
WIcfc,  ao  ai  (o  forta  aa  estevatva  bartwar  of  rcAifo  for  abtiiplDs- 

ArtirUi  J>abntfi  la  JMaad.— Tba  total  amimnt  annaallr  exprnilKl  oo  tbna 
wovbala  |«S.IUI.|lf.ai^tb«a>aBnBl»(  tbaarlataalaaUaMtr  iwinf  t.l7».37U  12f.  lid. 
Tbt  BuiB  reqolrad  Cor  ibalr  oevplfdon  la  StOkTML  Ha.  34,  Tba  aiea  bjr  orlffliiaJ  ear- 
nf  ovar  wbkb  Ibrac  dralaM«  opanOoM  an  lo  be  aiad*  ta  2d8,3i3  aUiuU  acrri  j 
bat  br  tba  revlwd  iDrrey  ■J14,S39  acm. 

Submarims  OpentiomB  on  Ifta  AMfea.  Mar  ^>yr  Fm-b^We  laM  fflonlh  (onto  p.  lit) 
save  ao  aennnc  of  Iba  aaeccuftol  opeiailoaa  of  M.  MallMen  dd  tba  Pet  Hodr,  aikd 
■an  BOW  la  rvcord  a  van  alnmlar  cataampfae  cooaactcd  vllb  (be  bUatlng,  wblcb 
we  quota fMoi  tba  Ane  TorltJamnMl<tfOowmgret:—"U.  Malllefi-rt,  wltb  twre  boata. 
In  ooe  of  wblch  were  tbrec  men,  aud  Id  tbe  otbvr  hioiaeir  and  biuthrrOn-law,  tr>« 
taking  adnBtace  <^  tb«  alack  water  at  ttlub-  ride  to  atake  aeverml  bUua.  Ua  oaaally 
mafcaa  Tour  at  a  tide,  aad  bod  aliratly  made  wtt  i  la  alliMpllin  Ibo  aaaood  lb*  acci- 
dent happened,  lo  explain  which  ue  tnuiL  oeiall  iba  piaeeia  af  blaaUor*  Eacb 
chargt  )■  a  lafae  canltier,  contalulug  i'li  1L>.  uf  uowder.  Several  of  Ibeae  canUtvra 
are  taken  in  a  Mat,  and  oac  at  a  tltae  ifaey  an  let  down  apon  the  rock.  When  one 
la  let  dowD,  Uoaa.  H.  conaa  up  with  bla  boat^  lakea  the  ead  of  a  luuj  wtr«  wtitcli  ia 
fkxad  In  tbe  caalalv,  and  rowa  off,  pari"!  o^^  tbc  wire  aa  be  goea.  The  other  boat 
atao  rowa  off.  When  both  boata  are  <tQ  or  70  feet  dUtaot  from  the  place  where  ibe 
poirtlcT  waa  aunk,  UoM.  H.  place*  ihe  end  oi  ihe  wife  to  the  pole  of  a  powerful 
gahmnlc  ballery  which  he  keepa  fn  hi*  boat,  and  a  dnll,  beavr  abock  Va  fdl,  tba 
water  La  thrown  up  40  feat  or  oioiv,  anil  U^e  portlDna  at  the  roch  arc  detacbtd.  In 
thle  caee,  by  aomc  aocxplalncd  accidtrnl,  Moa%.  M,  r««trlnrd  ibe  wrong  wlie,  and 
placing  It  tu  ifae  battery  exploded  a  caalswr  In  ibe  other  boat  Inatead  of  the  oa« 
ander  waler,     ur  itie  three  men  In  tbe  lioat  vriih  the  powder,  two  wen  blown  coau 

[tleteiy  to  atom*,  and  of  the  third  It  la  Di>t  praUftOif  itaat  be  can  recoear.  Tbe  boat 
a  wblcb  Uieae  toco  were  waa  ■hlTcrrd  Into  Llie  Mnalleii  rragmmtai  ni>t  ■  piece  •• 
targaaaa  walking  cane  could  l>e  roond.  It  la  ihotighi  tbat  there  were  tbm  rxDiaten 
of  powder  oo  board,  but  whetber  iti«y  were  all  repl'j'led  ur  oot  we  cannot  •arvrtalo. 
Jo  Ibe  other  boat  were  Hooa.  AlaiUcfert  and  bla  brother- Iii4«w.  The  lallar  bod 
aavcral  teeib  knocked  oat.  and  a-aa  olbcrwiaa  bnUaed.  Uona.  U.  waa  badly  but  w« 
bopeout  dangeroiialjr  hufU" 

Jfr.  Frartk  /"uwbr,— We  ban  the  deep  renrel  lo  aniMUBea  Ihe  death  of  tbla  well- 
ItaowB  ulnlflg  aad  ctrll engineer,  wbi>  rrccoUy  held  ihe  poal  af  ai>Kln«er  lu-<.blef  (o 
tbe  Uetntpelltan  CannilaaioBera  of  bewen,  Ue  waa  la  the  act  of  wriitnij  a  teller 
when  h«  »ai  atrnck  vltb  apaplezy.  and  almoit  lamedlaiely  eiptred,  on  ttie  Kith  all. 
HI*  liratih  hod  beeo  niKb  InMlrcd  by  ihe  h«c«taluj[  r*ti((uc*  aud  aiixlrilca  of 
official  duti«a,  which  wen  aat  ll^laned  to  him  liv  the  want  aC  liarDaoolooa  aupport 
wHbIn  (Lc  bvanl.  The  Tuiiersl  look  uLice  >'ii  ibe  IVlli  ult.,  buiI  ihc  corlegr*  waa 
altciiiled  Ly  tipaara.  Mephenaan,  Locke,  Hcnitrl,  Sir  W.  Cublit,  and  Duneroua 
other  mcKberi  of  the  profeaalon.     He  waa  buiknl  at  Uighitate  Cccnrtery. 

Jjtwaowat  lo  Ihf  liJirl  u/  Pou-it.  A'.O.— Mt.  E.  lUcbardaan  baa  cumjilrted.  tram  a 
daatga  by  Ur.  Hcutu  Ibia  Iwanlirul  alabattrr  inrtnorlal.  It  ha*  brcu  placed  In  lla 
arch  uf  Caea  aiatte,  tarred  Uj  I'hkltljia,  lu  Ibe  iiutili  wall  mf  ilie  cSancel  ^l  Sit.  Hary'i 
Church.  WelcbiKHji.  The  &(uro  re^jrcavnta  ubc  Uttl,  lecumlwiit.  In  Ihe  Uarler  robe*, 
nallng  on  a  rkhty  dla|»rrrd  table,  wiili  ahlrJi^  uf  armi,  aiKl  ralaad  fanaa  bucrlpUon, 
wllh  mby  grDUBd,  by  WaUar.  Tb«  likeneaa  aad  rotiea  bava  baao  noit  canfuUy 
atudlad. 


taXST    OF    KEyV    FATERTa 

•■AinmD  Uf  HHObAnp  rsoit  Mabch  25,  to  Athu.  22,  1832. 
Sim  Mtmtlu  attotMdJbr  BmroimtiU  tmUtt  9iherwue  eMyreM*4, 

Winiain  Tbompaoa,  of  Salford,  Lancaater.  maehlae^mafctr,  and  J'lho  Hawitt,  of 
Sairoed  aforvaald,  mM.-bLne. maker,  for  liLiproTefnenti  In  nachlDery  lot  iplnolug, 
iloubUog,  and  twlatlus  wltuo,  and  otbei  fibruua  aubaUncea.-^Uarch  37, 

ieao  Jac<|uu  IJoarcan,  of  Gw^bwlller,  France,  for  Improrrioeuu  In  preparing, 
comUofr.  ai>d  aplnnlng  wool,  aad  other  Abroua  malvtlala.  (A  cammutikeatlon.}— 
Uarcb  -£7. 

Jaiaea  Uel«llle,  of  Roebaok  Wotka,  Locbwtnnocb,  Beiifrew.  North  Briuia,  csUco- 

Krtaler,  for  liBpcomnanta   lo  wcarlog  and   prlmJog  ahawU  and    olber  fabtict.— 
ranh  ». 

Jamn  710101101  Chance,  of  Handiworth,  SlaAiMd,  gtaaa  Biianfaelnnr,  for  lai- 
prorcmeota  In  the  manuf*«lure  af  glaaa.     IA  comaiwtikatlon-)— March  3D. 

Charlee  Jack,  of  Tulirnliatn-cuuTi. new-road,  lur  Improvctncaia  io  inachloery  for 
gliodlnf  |>l){ineDta,  culama,  aiiil  other  niattera.— Uarcb  39. 

John  Whitehead,  of  Uolhccb.  York,  machine  manufacturer,  for  iDiproreinenL*  lo 
Biacblnery  for  preparing,  combing,  and  drawing  wool,  ellb,  and  elber  Abnaa  aoU 
Btaocaa.— Uarcb  30. 


Joba  Vitck  Wliulow.  of  Troy,  New  York.  Uallext  tuiM  of  America.  Iran  ■Mtif, 

for  Improvcmeoti  In  machinery  for  bloomlog  Itdd. — March  SI , 

Uoaaa  Poole,  of  Umdw,  gentleman,  fur  luipforemeou  hi  Are-arma.  (A  eoBMU- 
alcailaa.}-ICarab  t\. 

WIIHaai  Eaniabaw  CaoMr,  of  Uottram,  Cheater,  laHoW'cbainntr,  ibr  certata  ha* 
pnxremeata  lo  ib«  iMmAelure  of  caadlea  aad  caadla-wlcki,  and  lu  Iba  nUibbiiiry 
or  Bi'paFaitii  aiapUired  ibcnln.— AprtI  2, 

Joaeph  PtialnU  Oalea.  uf  UcbOeM,  Stafford,  aameoei.  for  certain  laprorenanla  ta 
machlnefy  fur  manufii-tu/lng  brick*,  tile*,  <)Lianle«,  drain  pipei,  eod  aucb  othtf  afl^ 
rlea  aa  are  or  may  be  made  vf  clay  ur  other  plaiilc  •ntMiaticee.— April  S, 

SUdld  Pax,  of  SlDcba  Bridge  Wurka,  Deepear,  near  Hhefleld,  for  LmpnTvmesia 
la  amiiiillai  and  paraaaW<— A^U  C<. 

Wtkia  Wataoo  PaiiaBOa,  of  RelllDg  New  Bonae,  Otteahead,  taaaufbctartaff 
cbe«ta^  far  lapronmenia  In  the  inanutactwie  of  ctilvrlna.— April  fi. 

H'wce  Puote,  of  Luodoa,  graUauaa,  for  Uo|MVTa«n«Bia  la  cotetlug  wbaa  IW  W» 
gripbLc  piirpoaea.    (A  eon maolcatloa.)— April  iS. 

John  Walter  De  Laagacrllla  Qltktd.  of  Scrle-atreet,  UomIbVIud.  barrMatwaU 
law,  for  ImpromDanta  la  flra-araia  and  pro}ectll«a. — April  t. 

Cbarlea  WlUUm  Slemena.  of  BLrralngham,  engineer,  foe  ao  baprond  fluid  meter, 
(A  comBaalcaUon.}— AprU  Ift. 

Fraflfola  Joaeph  BeKinitg.  of  Pari*,  Pnnca,  engtrteee,  tbr  larproaaawnla  In  iba 
amnufaclure  of  butU**  and  Jars  of  (laa^  clay,  |uU*-pcrcba. or  otbat  plaaile  MBMIi^ 
Bod  capB  and  aiupiina  fur  ihc  aainr,  and  In  ma*hiaer|  lot  prcaalBf  aad  aaooldliig  llM 
aaid  tnnlerlal*.— April  1^. 

Rdnln  Petliti,  of   KlDgaUni),  Ulddleaex,  ciril  eaglnnr,  lad  Jamea  Forryib,  af 
Caldbech.CarabeHand,  itifnoer,  (or  iinp'omneBtala  naehlnery  for  Iwlatlng,  drawlag; 
doubling,  and  iplnBlag  of  cotlon,  wool,  atlh,  ftaa,  aod  other  bbeoaa  mbalancaa, 
April  \b. 

Alfred  Vlocent  Newton,  of  Chancery-Uoe.  mecbanlcaj  draugbtaman,  far  lapraee- 
menta  for  preTenllag  the  incmatailon  of  ■  I  earn -boiler*,  which  Invrotloo  la  alae  appUc* 
able  to  the  preacrvalloti  nt  metal*  aud  wood.     (A  lominunlcaHoa.J— April  |A, 

Char'e*  S^lj,  of  Lincoln,  fhr  Impronatenta  ta  tba  iBajnilaLton  of  loar.— AprS  IS. 

Thuine*  t:ii<ruocl  Horton,  of  rrtora-Laa-Ball,  Mop,  Irovmaatar,  aad  SBaba 
W>ldc.  of  Bimlottham,  anglaear,  foe  ImfrweaanU  la  appataiaa  for  baaUi^  aad 
erapuruUog.  — Ajiril  13. 

Hlnioo  Davcy,  of  Ilouen,  Prance,  merchant,  and  Adol^iba  Lodorlc  Chaoo,  of  Rnla, 
Krance,  mrrchant.  for  imprtirenieata  In  eaploain  cumpouade  and  fuacaa,  aind  alao  ts 
uiathod*  of  Uring  the  aaiaa.— April  IS. 

Henri  (lualaee  Uflngne,  of  BrtatoOi  Sumy,  gvatlcawn.  for  oertala  liajiiiiimiiiiita 
In  Bre.arm*.  and  In  tbe  oHthoda  of  dtacharglng  the  aamai  alao  toiprCTementa  ta  pro* 
Jciiilce— April  17. 

Wllllaiu  Edward  Newton,  of  Chancery -lane,  MIddleeex,  chrlt  eoglaaer,  for  ImprDr^ 
cnenw  In  nui-hinrry  or  a|i|)araliia  for  ciitllBg  paper,  paatebuaed,  or  ottaar  MMllBr  ta^ 
atattcea.    (A  roaiiBwiticetloi).)— Apili  17. 

William  Rilwatil  Newton,  ol  ChaDcery-lane,  Ulddtnex,  dril  anglnaar,  lar  )m)tf«a^ 
menta  lu  ibe  nieibod  nf  and  apparatu*  lor  Indicating  and  refulatlug  tba  beat  and  Um 
hrighl  Mii-I  *iip[ily  of  iralcr  In  Kieara- butler*,  whtch  aatd  Inpronnteala  an  appEfe- 
able  lo  other  piirpotrs.  au«h  a*  Indlcattng  and  regnlatlBf  the  beat  af  bulldlaga,  tm^ 
uaora,  atove*.  Sra'plecea,  kilaa,  and  em^na,  mvi  ladlcatlae  tba  balgbt  aad  ragalMlac 
the  lupply  of  witer  iu  other  botlera  aud  reaaela. — April  17. 

John  Ulllell,  of  Braita,  near  Slilp*4on.upun-Slonr.  Warwick,  agrtcoUuial  Inpln* 
meet  uiakrT,  lur  fcit«ia  Imprurcnietila  lu  plougba. — April  17. 

Alfred  Vincent  Nrwlun,  of  Ckaoi-err-lane,  MIddleaei,  mechanical  dnDgblamaa, 
ftorlaprovemenuln  tbe  manalbcuira  of  Icnaea.— April  17. 

William  Henry  Diipn  and  dement  Lc  Sueur,  of  Jrfwy.  far  laiproTemanta  la  cae- 
laln  apparaiu*  or  apparatuaea  tor  paeranUog  amohy  cblmneya.  appUcabM  ta  otbce 
purpOMaof  trulllaiWa,— April  17. 

CUmeat  Auguilua  Kurtx,  of  Uanchealer,  mtniU^toring  cbeialat.  for  aa  Inpiofv* 
mrut  lo  all  prriiaraUona  of  eecry  (leecnptloo  aI  madiler  mot*  and  ground  madder,  |« 
or  fron  obatenr  country  the  aame  are  produced ;  alao  of  munjeet  In  ibe  roM  aad 
aiam,  ftom  wbalirrer  country.— April  17. 

Henry  i{tr>thFrt,  of  Batb.aiiglacer,  forlmproremtDtB  In  the  maaufbctur* of  namnv. 
{A.  commaolcatlonO—Ai'rll  17, 

WlUlam  Hyatt,  of  UlJ.aueat-road,  Ulddtcaai,  engloear,  (br  Impronneata  In  eb- 
talolng  and  apjilyLiig  aiutln  power. — April  17. 

John  Knowlr*.  of  Utile  Hollon,  Laocaeter,  cotton  aplnner,  for  Improreaent*  la 
certain  mathlnrrY  far  preparing  roiton  and  uihee  ttbruna  aubatancea,  (br  mefalot  Iba 
dIrecUoa  of  motion  lu  anil  tegulailng  Ibe  apeed  of  BMeHlMaa.— April  17. 

John  Trottnan,  of   Duraley,  GlaucMterablre,    for  trnpeaveatettia    In   aaibatm. 
April  30. 

Bobert  Gridllha,  of  CUfloa.  eagtoaer,  for  appantaa  (be  Improriog  aad  f  laijug- 
humin  tialr. — April  3tJ. 

Kobert  Beyborn,  of  Grrecock,  chttnlat,  for  Impronmania  In  printing  ea  tUk  aa4 
other  (ibrlca  and  j-ama.^Apiil  ^ 

Wlllinm  Aladdkk,  of  Uinchrater,  Manii(acturin(cberalat,  for  the  production  «f  a 
lligtild  riltarl  frttm  nmililrr,  and  li*  pr^piaraijon*,  aullable  fnr  ihr  |>uri>uar«  nf  dyalaf 
or  printloM,  and  a  new  trratoirni  ufaprct  madder,  garaaclne,  or  KiratKaux.  or  otbar 
ptTparaliaaa  of  madder,  U>  render  thsm  available  fur  the  kike  piirpuaca. — April  'JO, 

Jobn  Kldgway.  of  Caoldon- place,  StatTorr),  cblna  mana/aciu/er,  for  crrialn  Im- 
proecmenta  In  trie  mertiod  or  procaaaaa  ol  urrammllng  or  drcorallug  article* of  glaa^ 
china,  eanlirnware,  aiid  uiber  ceraoik  tnanuracturvi.— A^iril  !W. 

William  Hlndman,  of  lUanrhrttfr,  gentleman,  and  John  Warhorat,  of  Hewtoa> 
beatbi  uear  Uaiichcalcr,  cotion  deaMr,  for  certain  Improremfnta  in  tbe  nMtbod  of 
geueralltiig  or  fruductjig  ■!«•»,  aud  In  tbe  mai;blBer7  or  apparaiu*  connerird  ibrra* 
wlth.-Aprtir.'. 

Edw«r(l  Haiuuiond  Rental),  of  Heybridge.  Ktaex,  Iroofounder.  and  Jamea  Hoieard. 
of  Uedford,  irotifoiuider,  for  lupronaMola  la  Uva  mode  of  chllUaf  caal-lr<m,~ 
A  phi  a. 

Jamea  Stcrea*.  of  Blrmiatbaa>,  glaaa  manufactiirer,  for  Improreneati  la  tamp* 
gtaa>r*.-Apnl  'Ti. 

Airrrd  Vlocrnt  Newton.  vS  Cbancry.Unr.  Middle**!,  meclianlcal  dranghtimai).  fbt 
Ioipruvri)i»til*  III  the  mrlLod  of  maiitilHrtiiriii. ,  >nil  iii  iiii>chii>rry  to  be  uaed  In  the 
mauutoviurc  uf  wood  Krevm,  pm  of  Khich  improeimtui*  ti  applicaMe  M  tbt 
arraoglhg  and  feeding  ul  plua  add  uiber  like  aiilclc*,  nmI  aJao  Improvemesm  la 
aaeoitlng  acrewi.  pin*,  and  otbcr  artltlca  of  nrkitu  aliea.  (A  cwnmHnleaUaa.)-" 
April  ^3. 

Alfred  Vincent  Newton,  of  rhanceiy-line,  Mlttdleeex,  mechanical  dnngbtaaran, 
for  Unprovemeata  lo  tbe  mode  of  priming  arcarma.    tA  oommuBkaUoa.)— Apnl  tL 
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{With    Engraringt^  Plate*  XIX.  and  XX.) 

Auo5a  the  most  ffratif}ing  proofs  of  recent  pro^eva  !>  the 
increase  of  public  srTiiMils.  9iicli  a  building  Ik  now  to  l>e  found 
in  every  considerfible  villfif^,  ami  an  impulse  has  b<^n  gSvtin  to 
ffcneru  education  which  cannot  fail  to  receiveits  full  deiclopment. 
The  operationij  of  the  Committee  of  Council  on  Education  have 
had  a  material  influence  in  producing  thia  reitulL,  a  BtimuluH 
fasvin^  been  eirea  to  private  exertion  oy  judicious  contributions 
frum  the  public  funds.  In  the  expenditure  bo  created  the  archi- 
tects have  had  a  share;  and  ultnou^h  the  clam  of  buildinfca 
erected  in  not  of  an  exuen&ive  character,  vet  the  opportunity 
afforded  for  professional  exertion  haa  not  Seen  without  value. 
Op|H>rtuniliea  ftir  laree  expenditure  are  to  he  desired,  beciiuae 
they  offer  considerfthlo  em«ilmiieiit  to  the  practitioner;  but  we 
qncnrtton  whether,  so  far  as  the  body  of  the  profesaion  are  con- 
cerned nt  ibe  preticnt  moment,  the  ervction  of  a  hniall  school- 
house  be  not  of  an  much  f^eneral  benefit  aa  that  of  a  church. 
£ver)'  one  think:!  that  in  the  conntructiun  of  a  church  or  ^reat 
building  competent  profesMional  aaaifitance  ought  to  be  obtained, 
but  it  ii  not  so  fully  admitted  that  minor  con tttruct ions  equally 
admit  of  profeiHiouiil  »apervi»iion.  It  is  very  desirable  the  public 
should  b«  imprei)»ed  with  thiM  fact,  hecautte  for  e«oh  expenditure 
of  five  thousand  pounds  in  a  single  building,  there  la  u  much  am 
fifty  thousand  pounds  spent  in  small  edificea,  for  many  of  which 
it  ia  too  cuatfimary  to  dispense  with  professional  aid.  In  the 
schoolhouisea  the  advimtage  nf  this  aid  liaK  been  already  acknow- 
ledged, and  under  peculiar  circumstances.  When  the  erection 
of  achoola  on  an  extensive  scale  was  determined  npon,  it  wati 
thought  deftirable  by  some  parties  to  economise  the  architect's 
ieea,  under  the  plea  that  there  would  not  be  enough  to  pay  him, 
thou|rh,  in  truth,  with  the  view  that  he  wa^  not  woith  paying.  It 
was  therefore  provided,  for  the  I'-onveiiivnce  of  IocaI  committeeH, 
that  stereotyped  planii  should  be  furnished  by  the  (Committee  of 
Council,  such  an  might,  willmut  trouble  or  with  very  little 
"■      cise  of  wit,  be  copied  everywhere. 

.ia  experiment  presented  many  apparent  advantages,  for 
.eathat  of  economy,  there  was  the  prospect  of  having  the 
very  beat  plans  by  the  very  best  men.  It  had,  however,  one 
dJaadvantbge,  which  is  unfortunately  attendant  upon  most  of 
the  centiali«ing  sehemeif  of  government  officials — it  did  not  rest 
upon  a  practical  baaig.  .\  lithograph  of  a  schoulhoURe  is  a  very 
convenient  thing,  but  when  the  local  committee  have  got  it, 
comes  the  question  of  where  the  schoolhouse  should  be  placed; 
and  aa  tbia  can  only  be  itati(< factor ily  decided  by  the  prufcK^ional 
man,  the  local  conuiiittee  are  no  better  off  by  this  provision  of 
plan,  but  rather  iu  the  position  of  the  individual  who  pos9es6ed 
himself  of  the  patent  mouse-trap  without  knowing  how  to  bait 
it-  Practical  men,  who  have  watched  the  reKultn  of  government 
scheming,  will  not  be  surprised  to  learn  that  the  Kchoolhouses 
constructed  on  the  series  of  model  planii  of  the  Committee  of 
Council  ou  Education  have  already  proved  to  be  a  »erie!i  of 
signal  failures.  Indeed,  the  competent  authority  whose  hook 
we  now  have  before  us  designates  these  designs  ^ai  unsuitable 
in  evfixy  war."  Thus  the  very  contrivance  for  superseding 
■rehitects  has  ended  in  atfirroing  the  nece«sity  of  employing 
them. 

Had  the  power  of  the  government  prevailed,  their  crotchet 

Elans  wuuld  have  been  exclusively  adopted;  and  bad  these  even 
eengood,  we  should  have  been  shut  out  from  the  improvements 
introduced  hr  the  many  men  of  talent  who  have  been  employed 
uo  these  worlcii.  This,  indeed,  is  one  of  those  cases  where  the 
mjiltitude  of  counsellors  brings  wisdom.  One  man  can  hardly 
oonatruct  a  building  worse  than  the  general  standard;  but  Iw 
cun  hardly  fiul,  however  mean  liitt  uipHcity,  t4i  introduce  Mimo 
improvement  derived  from  his  experience  in  other  employments. 
We  look  upon  the  ach<iidliimHes  aa  a  very  aatisfactory  tettt  of 
architectural  capacity,  because,  nutwitht^tandiiig  it  was  thought 
that  a  school  could  not  afford  to  employ  an  architect,  nor  an 
•reiutect  to  give  his  time  to  a  school,  the  end  lian  been  that 
•chooli  have  been  artistically  and  economically  built,  such  as 
will  prove  of  permanent  utility,  and  in  many  cases  of  ornament 
to  the  localities  in  which  they  have  been  erected.  The  infe- 
rence to  he  fairly  drawn  by  the  public  from  this  ex|>erieQce  ia. 
that  if  an  architect  can  be  usefully  employed  on  a  small  schuul 
ooeting  only  lUO/.,  he  can  he  usefully  employed  on  a  Hmiill  cot- 

*  'aefaaoli  and  ScbooltMMan :    m  Mttn  of  ¥!•<*%  fiuM,  sad  I>rta)l*,  tar  RuiU 
railBkas.'     Bi   iossru  Clakks.    AicMlcct.     Lasiss;  J.  ■■&(«■,  Hnr  BobS. 
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tageof  like  outlay.  In  the  case  of  a  schoolhouse,  facts  have 
shown  that  it  is  better  and  cheaper  to  call  in  the  arctiitect  at 
once,  to  determine  and  arrange  the  site,  and  to  design  a  suit- 
able plan;  for,  notwithstanding  the  ingenuity  of  an  encjyclo- 
pndia  of  government  plans,  yot  such  do  not  meet  the  minute 
shades  of  expenditure;  and  in  many  cases  the  architect  will 
save  his  own  commiasion  by  a  judicious  selection  of  materiala, 
or  by  a  moditication  of  structure  suited  to  ttpecial  foundations. 

t)ne  hundred  and  twenty  pounds  is  to  be  spent  on  a  village 
Achoolboust — a  very  little  matter,  and  easily  to  be  done:  yet, 
how  much  iu  said  iu  that  word  "schoolhouse  when  we  come  to 
think  about  it!  Site,  proximity,  aspect,  drainage,  arrangement, 
warming,  ventilation,  materinlh.  have  all  to  be  considered,  and 
to  be  carefully  investigated  and  decided  upon.  Those  lu-chi- 
tects  who  have  had  to  design  a  plan  for  a  Rchoolhouse,  arc 
aware  of  the  labour  wjiich  is  involved  in  arriving  nt  a  sati<«fac- 
tory  detetmination;  and  just  as  much  in  the  cuho  of  a  smalt 
building  as  of  a  large  one.  In  the  aggregate,  the  ctaas  of 
school  architecture  aKsumes  importance  from  the  fact,  that  the 
buildings  erected  and  to  be  erected  form  part  of  a  total  of 
twenty  thousand  schoolhouses  rcauired  for  the  wanta  of  the 
local  population  in  thefie  islands.  VVe  have  therefore  seen  with 
much  pleasure  the  oublicatiou  of  a  work  on  schools  by  an  archi- 
tect, Mr.  Joseph  Clarke,  who,  being  employed  by  the  diocesan 
boards  of  education  of  Canterbury,  [{(pchoter,  and  Oxford,  has 
acquired  great  practical  knowled^e  on  the  subject.  Influenced 
by  the  impression  of  the  utility  of  a  work  on  schoolhouses,  be 
has  publiuied  a  volume  of  views^  plans,  details,  ami  deHcriplions, 
which  give  the  architect  all  ho  rct|uires  for  the  comprehensive 
study  of  this  branch  of  construction.  Mr.  Clarke's  experience 
has  been  so  far  fortunate  that  it  embracer  every  variety  of 
edifice,  from  the  humble  village-Mibool,  costing  l!20/.,  to  what 
he  aptly  culls  the  collegiate  orrangetuent  of  the  Sdiools  at 
Leigh. 

In  a  general  resumee  of  the  subject,  Mr.  Clarke  has  offered 
some  practical  suggestions  which  will  bo  read  with  interest.  He 
lays: — **lu  erecting  a  school,  the  promoters  should,  after  Hrnt 
meeting  every  local  difficulty,  see  that  ttie  site  is  suitable  for 
building  on.  It  often  huppeus  this  is  given;  but  sometimes  the 
liberiility  intended  becomes  ougator}',  from  its  position  with 
regard  to  the  population.  It  is  cither  too  uneven — perhaps  a 
piece  of  common  or  waste  land — or  the  fencing,  drainage,  foun- 
dation's roadji,  must  be  formed  at  a  great  expeniae— or  it  may 
be  difficult  to  obtain  water;  «u  that  it  is  found,  when  too  late, 
it  would  have  been  cheaper  to  have  purchaaod  a  site,  with  per- 
haps a  choice  of  locality,  than  to  have  accepted  the  gift.  In 
many  cases  this  U  diiterent;  still,  whenever  a  school  is  to  be 
built,  it  becomes  of  eHsential  consequence  to  determine  where 
it  should  be,  The  plan  should  always  be  formed  to  the  tt>,  and 
reference  had  to  local  materials;  the  design  of  the  school,  again, 
Khould  conform  to  the  materials.  Brick  and  stone  each  reiiuire 
their  separate  uses  and  so  their  several  applications.  Kvery 
pniut  should  be  well  considered  separately.  The  best  position 
fur  the  school-room  is  to  the  north  and  eaitt;  the  desks  should 
be  placed  to  a  north  li^ht,  and,  if  pusiiiihlc,  the  classes  formed 
to  the  east;  at  the  same  time,  the  entrances  should  always  be  tu 
the  south  or  south-east.  The  living-rooms  of  the  schoolhouse 
should  face  the  south,  or  a  little  to  the  east;  hut,  if  poseihle, 
the  bed-ruoms  to  the  east  or  south.  All  close  corners  and  pn>- 
jections  should  he  avoided  on  the  north  tide  of  the  buildings, 
and  great  care  taken  to  drain  the  walls,  more  particularly  on 
this  side,  and  the  water  carried  to  a  distance.  It  is  too  voni* 
mon  to  place  the  necessary  outbuilding  and  cesspools  close  to 
tiie  school:  if  the  site  is  very  much  cramped,  tnis  cannot,  iu 
some  cases,  be  avoided;  but,  in  the  country,  this  is  aeldom  the 
case,  and  it  is  impossible  to  tell  the  injury  arising  from  this 
system.  In  selecting  materials,  where  a  choice  can  he  bad,  it 
aeems,  as  an  invariable  rule,  that  the  best  are  always  found  iu 
the  oldest  buildings;  and  the  parish  cliurch  will  generally  fur- 
nish this  ioformatiun.  If  stone  is  used,  the  dimensions  usually 
adopted  for  brickwork  must  nut  be  used,  and  vice  vtmri.  Where 
brick  is  used,  suuiid  and  proper  bund  in  ncces!>ary,  and  on  no 
account  must  the  walid  be  leM  than  one  brick  and  a-hulf  thick; 
and  even  with  this  tiiicknes«  it  too  often  happens  that  the 
bricks  or  the  mortar  are  so  bud  as  tu  ufFer  no  rcsitttance  to  the 
wet;  and  in  a  short  time  the  walls  become  rotten  and  decayed. 
In  stone  nr  flintwork  the  walls  should  be  at  least  une-fourth 
ihioker  than  in  brick,  but  this  muht  depend  a  great  deal  on  tlie 
nature  of  the^one:  no  cement  should  he  used  to  bond  in  the 
courses;  and  with  these  malerials  it  is  necessary  tu  use  more 
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cure,  and  to  nlloff  some  time  in  tiullding^.  All  inner  wnllfl,  pnr- 
ticularly  to  the  Fwuth  or  south-wert,  should  be  lined  inaide  with 
brick,  which  is  better  thnn  battening.  In  the  cbnBtruction  of  a 
building,  by  the  proper  arrangement  and  dittpoeition  vf  mate- 
rials, a  saving  is  often  gnined  by  tho«e  whose  knowledge  is  the 
result  of  experience;  and  they  are  enabled,  at  the  same  coat,  to 
srcct  a  more  significftnt  and  extensive  structure  than  would 
■eem  pomible  for  the  outlay.  The  fact  Is  now  happily  estab- 
lished, that  taste  and  re:il  art  eo  band-in-hand  with  true 
economy;  it  need  nut  any  lonffer  Tie  deemed  a  ruinous  expense 
to  attempt  to  give  to  our  village  ecbools  that  character  and 
association  which  so  naturally  belongs  to  them.  Bverytbing 
should  be  plainly  but  suitably  constructed. 

"In  wDodworK,  the  gift  of  green  limber  should  be  aroided; 
rather  let  it  be  sold,  and  invested  in  sound  Memel  timber.  If 
well-seasoned  oak  can  be  obtained,  it  is  preferable  to  deal,  but 
Dot  where  it  is  cut  in  the  name  itpring,  or  less  than  three  or  five 
years  old;  but  one  year  of  English  wEnter-fclled  oak,  before  the 
spring  SDp  riseH,  is  worth  years  of  spriug-cut  oak,  in  which 
every  6bro  rives  from  the  emptying  of  the  sap  arteries,  and  is 
80  weakened  in  the  grain  as  to  twiet,  crack,  and  warn  more 
than  almost  any  other  of  our  native  timber.  Let  all  timbers  be 
Urge  enough  tu  be  morticed,  and  not  halved,  nr  nailed  side  to 
side,  depending  on  their  own  cohesion.  Floors  require  ventila- 
tion under,  but  not  tbrou^  opposite  walls:  if  possible,  the 
openings  xbnuld  be  on  one  side  to  the  external  atmosphere,  and 
on  the  other  inxide  the  building.  1'fae  Jloor-bonrds  should  be 
grooved,  and  tongued  with  oak  tongues,  but  not  with  metal. 
A  low  skirting  should  alwap  run  round  all  the  rooms.  For  the 
sake  of  ventilation — it  need  not  be  said  for  appearance — ea  well 
as  sound,  all  roofs  should  be  of  a  high  pitch,  and  open.  Board- 
ing is  better  than  plastering  under  the  tiles  or  slates;  hut  great 
Cftre  must  be  taken,  if  boarding  cannot  be  afforded,  in  not  plas- 
tering to  the  tile  laths  or  battuns.  Fur  the  covering  of  roofs, 
much  must  depend  on  the  hicality.  If  tiles  can  bo  had,  they 
make  the  most  pictureoque  appearance.  It  often  happens  that 
old  tiles  are  dimcult  to  procure,  and  new  tiles  are  ko  bright  as 
to  be  unplenning;  but,  by  using  a  solution  of  manganese,  into 
which  the  tiles  «(hould  be  dipped  before  placing  in  the  kiln,  this 
is  quite  obviated.  Great  care  is  necessary  in  securing  the  ridge 
and  hip  tiles;  and  the  valley  tilei)  reijuire  much  care  in  laying. 
The  joiners'  work  should  be  of  the  plainest  description,  hut 
framed  with  care;  the  windows  should  have  window-boards,  nnd 
lined  round  when  these  cannot  be  used;  and  where  angles 
occur,  these  should  be  protected  by  wood  beads  rattier  than 
plastered. 

"Warming  nnd  ventilating  are  most  important  matters,  and 
ought  to  be  very  carefully  attended  to.  Nature  must  not  be 
too  much  influenced  by  the  theories  of  art.  Schools  for  country 
children  rnquirp,  pi-rhaps,  more  in  the  way  of  pure  ventilation 
than  in  the  introduction  of  heat:  in  this  respect  they  differ 
widely  from  tlie  requirements  necessary  to  be  attended  to  in 
schools  for  the  manufacturing  districts;  and  therefore  a  pure 
and  dry  atmosphere  should  be  kept  up,  and  the  school  nut  too 
much  heated  in  winter. 

*'It  is  desiratile  that  good  and  separate  playgrounds  should  be 
provided  for  the  children,  and,  in  some  instances,  gardens  have 
been  formed,  and  seem  to  answer  very  well,  being  let  to  the 
best  children,  to  be  cultivated  by  them,  as  a  reward.  The 
master  should  have  as  large  a  garden  as  can  be  spared;  and,  if 
possible,  a  [latcli  round  liis  house,  which,  if  nicely  cultivated, 
adds  cheerfulness  to  the  whole  etructure." 

Being  desirous  of  laying  before  nur  readers  some  more  effi- 
cient means  of  judging  of  the  character  of  the  work  than  any 
description  of  ours  could  afford,  we  have  inserted  two  Plates 
referring  to  the  Schools  at  Foxearth  in  Essex,  and  of  which 
Mr.  Clarke  writes  us  follows: — 

"Forearlh  is  a  very  pretty  village  in  Essex,  about  four  miles 
from  Sudbury.  Till  within  the  last  few  years  it  had  fallen  into 
decay,  but  the  present  rector,  on  hta  succeeding  to  the  living, 
at  once  restored  the  church  in  a  costly  and  appropriate  manner, 
and  then  proceeded  to  erect  new  schools;  these  great  improve- 
ments have  been  the  means  of  causing  such  a  change  in  the 
village,  that  in  its  present  neat  and  cheerful  appearance  it  can 
scarcely  be  recognised  as  the  same  place. 

*'The  schools  uccupy  the  site  of  the  village  ale-house,  which 
the  rector  purchased,  with  the  double  object  of  appropriating 
it  to  the  beneficial  purposes  of  education,  un.  veil  an  removing 
the  soured  of  idleness  and  intemperance.    They  ore  constructed 


in  the  most  substantial  and  durable  manner.  The  walls,  from 
the  nature  of  the  site,  are  built  on  a  thick  bed  of  concrete,  and 
are  constructed  nf  flint,  lined  with  brick,  the  outer  facing  beinff 
uf  the  pebble  ^int  of  the  country,  set  whole — the  joints  r&keu 
out,  BO  aa  to  show  no  pointing.  This  makes  an  excellent  face, 
but  it  is  necessary  to  employ  the  workpeople  of  the  locality, 
who  are  accustomed  to  the  work.  The  dreMings,  externally, 
are  of  Rath  stone,  and  inside  of  Caen,  worked  in  a  superior 
manner.  The  detail  is  richer,  and  the  whole  building  partakes 
more  of  mediaeval  character  and  composition  than  can  be  usually 
adopted.  The  roof  over  the  school  is  taken  from  one  of  the 
few  good  examples  of  domestic  buildings  which  we  have  remaio- 
ing  of  the  fifteenth  century;  the  timbers  are  exposed,  aad 
stained,  and,  as  well  as  the  othc^r  roofs,  covered  with  old  tilec, 
with  a  ridge  cresting.  The  school-room  is  panelled  in  oak 
round  the  walls,  and  has  a  fire-place  of  Htone,  projecting  boldly 
into  the  room.  Leading  from  the  schoul-ruom  to  the  class- 
room is  an  open  corridor,  communicating  with  the  house,  whioh 
has  mure  ac^omrauddtion  than  usual,  being  iutended  for  tha 
occasional  residence  of  the  curate.  The  outer  framing  is  of 
oak,  filled  in  with  parget.  An  oven  Is  attached  to  the  Icitchea 
— a  desirable  convenience  in  rural  districts,  and,  in  some  rnncn, 
might  advantageoutily  be  added,  to  combine  industrial  trainioff 
with  c<lucational  teaching,  which,  to  some  extent,  is  carried 
out  in  these  schools,  the  children  being  instructed  in  the  duties 
of  e^'eryday  Iifc>,  to  fit  them  the  better  for  the  positiuus  they 
may  be  expected  hereafter  to  fulfil. 

*'The  cost  of  these  schools,  which  were  erected  entirely  At  the 
expense  of  the  rector,  without  any  assistance  from  public 
grants,  was  considerable,  the  amount,  exclusive  of  the  purchase 
of  the  site,  being  more  than  SOU/." 


THE  ROYAL  ACADEMY  EXHIBmO>^. 

Souk  of  our  readers  may  havn  thought  our  remarks  harsh  and 
unadvised  in  reference  to  the  Koyal  Academy  and  its  architec- 
tural exhibitions;  but  if  any  still  think  so,  we  say  let  them  go  to 
Trafalgar-equare.  I'hoee  who  have  heretofore  hesitated  aa  to 
the  course  of  events  can  suspend  their  judgroeat  no  longer. 
\Ve  have  noticed  for  years,  with  anxiety,  the  policy  of  the  Aca- 
demy wiih  regard  to  architecture,  and  we  have  therefore  from 
time  to  time  spoken  out.  We  saw  that  justice  was  not  done  to 
architecture  by  the  Academy,  and  that  no  hope  of  aiuendment 
existed  in  that  quarter.  We  have,  therefore,  leaned  favourably 
tn  an  independent  architectural  exhtbitinn,  and  the  final  sepanu 
tion  of  architecture  from  the  Academy. 

In  promoting  these  views,  we  were  influenced  by  no  lU-will 
to  the  Academy,  though  we  think  architects  have  just  right  to 
complain.  We  have  a  high  respect  for  the  Academicians,  and 
for  their  character  as  artists;  but  we  cannot  blind  ourselves  to 
the  fact,  that  neither  as  a  schoid  nor  as  nn  exhibition  of  nrcbiteo- 
ture  does  the  Academy  do  its  duty  to  the  profession.  So  far  from 
doing  any  good,  we  consider  the  Academy  does  harm  by  placing 
the  profession  in  a  false  position,  diverting  public  attention 
from  its  true  merits,  and,  by  appropriating  its  resources,  staods 
n  the  way  of  cfHcient  organisation. 

The  representation  of  architecture  by  four  lloyal  Aoadcmi- 
cians  has  lung  since  ceased  to  be  considered  an  advantage  or  a 
honour,  nnd  everynno  is  now  convinced  that  tho  lloyal  Institute 
of  Architects  is  the  legitimate  representative  and  cunstitucnoy 
of  the  profession.  The  Academy  school  and  meilaU  have  like- 
wise ceased  to  bare  an  independent  value,  now  that  practical 
classes  organised  on  a  better  system  are  open  at  University 
and  Kings  Colleges,  and  now  that  the  sittiiigs  of  the  Royal 
Institute  and  of  the  Architectural  Society  arord  a  course  of 
superior  study  for  the  junior  members.  The  medala  of  the 
Institute  likewise  afford  an  efficient  stimulus  to  the  senior  «s 
well  as  to  the  junior  practitioners. 

The  Architectural  Exhibition,  we  hope,  we  may  now  consider 
as  permanently  inaugurated  by  Earl  de  Grey,  and  we  no  longer 
entertain  any  doubt  vf  its  superiority,  as  an  exhibition,  compared 
with  that  of  the  Academy.  It  is  true  that  in  the  beginniag  we 
missed  eminent  names  at  the  former,  and  we  felt  almost  incUned 
to  make  an  apologj'  for  their  absence;  though,  considering  how 
little  aid  they  a^urded  to  the  AcJidoniy,  we  know  not  why  we 
should,  or  wherefore  a  comparison  should  not  have  been  insti- 
tuted. It  is  otherwise  now:  the  twu  exhibitions  are  nn  a  par  as 
to  names,  and  tbe  junior  has  a  superiority  oa  to  numbers,  while 
the  Academy  has  resolved  that  the  superiority  as  to  arrange- 
ment Bholl  likewise  be  yielded. 


THE  CTVTL  ENCTNEER  AND  AHCHITECTS 


It  is  for  arrhUectA  t4i  cnni^ider  how  lon^  ttiey  irill  support  A 
oonDeetion  which  the  other  piirty  has  abandoned.  There  itre  oM 
MaoeUtiom  connected  with  the  Academy,  it  has  «  profMKW, 
ma4  Ax  l«cture«  a-year;  once  in  nine  years  it  f^vt»  a  •cbolanhip 
to  Academic  Btudentn;  and  it  has  largv  fiuiditfitreharitAble  pur- 
poMS)  If  architects  eao  hojte  to  ret  the  chance  of  yroSting  by 
thnt-  The  Academy,  however,  has  made  for  itself  a  vocation. 
It  ia  eMenttally  the  Amdemy  of  Oil  Painters,  and  we  canoot 
blind  ouraetves  to  the  fnct.  Setting  architecture  oaide  fur  the 
nonce,  we  may  see  that  the  water-colour  arliftts  have  been 
obliged  to  leave  it  and  settle  In  oilier  gaUerie;!,  though  the 
miniature  painters  still  linger  in  a  room  whicli  inr-luil^tt  wiirkx 
ifl  oiL  The  plate  eii^p-avers  have  not  a  single  re]>resentBtive, — 
the  medallists  but  a  narne;  the  enaniellers  take  shelter  among 
the  miniaturints;  the  architectural  modellers  are  extinct;  gem 
engravers  are  not  to  be  found.  All  the  minor  branches  of  art 
■re  virtually  banished  from  the  .Academy.  Ai  to  sculpture,  its 
departure  from  the  walln  of  the  Academy  cannot,  we  think,  be 
long  delayed.  7'he  den  to  which  ita  proi^uctiunx  arc  consigned 
is  sufficient  to  create  prejudice  in  the  mindti  of  the  public,  and 
certainly  to  foster  it.  In  a  dimly-lighted  sepulchre  lire  en- 
tombed ghastly  eOigiea,  and  many  spectators  go  away  strongly 
opposed  to  a  conventiooal  system  of  representation,  which  they 
hardly  believe  is  within  the  domain  of  art.  If  they  give  cncou- 
ragenient  to  sculpture,  it  is  for  a  pufithumous  bust  or  for  a 
aaooumental  tablet,  ana  tut  a  commemoratifin  fitting  rather  for 
the  dead  than  us  a  solace  for  the  living  in  the  enjoyment  uf 
dirine  cunceptiiuiii  of  the  suhlimH  and  heaiitiful. 

I>t  us  now  turn  to  Architecture  and  the  Academy.  An 
Architectural  Room  no  longer  exists.  The  name  has  passed 
away,  and  the  '"^North  Room"  inters  whatever  of  architectare  is 
•till  allowed  to  be  exhibited.  This,  we  firmly  beliere,  must  be 
part  of  a  settled  scheme;  but  whet  can  those  of  our  readers 
who  go  there  sny  to  the  way  in  which  the  architectural  drawings 
in  the  North  Room  are  treated?  The  line  in  taken  from  them 
and  held  by  the  overflowioKS  of  tlie  other  rooms,  the  top  and 
bottom  of  the  walls  being  almost  scrupulously  reserved  for  the 
architectural  drawings.  I'aintings  and  nketches  of  old  buildings 
are  brought  near  the  line,  and  those  architectural  subjects  which 
require  the  doftettt  examination  are  put  out  of  the  line  of  cl^t. 
H^autof  room  cannot  have  been  the  cause  of  these  proceeding<i, 
for  this  18  one  of  the  least  effective  exhihitinnfi  we  have  Keen  tor 
Buiny  yeflfA,  and  a  most  inadequuti:  representation  of  the  artistic 
talent  of  the  country.  The  arrangement  of  the  architectural 
drawings  must  be  of  settled  design  and  aforethought,  and  we  do 
hope  profetisional  men  will  take  the  bint.  We  trust  that  as  %o 
few  have  exhibited  of  late  years,  the  practice  of  exhibiting  will 
not  through  the^e  proceedings  of  the  Academy  bec4)oie  extinct, 
but  that  there  will  be  a  determination  to  maintain  architecture 
i<bcfore  the  public  in  its  proper  position  as  a  high  nrt. 

The  Tocation  of  an  architectural  critic  at  the  Academy  is,  at 
■D  eventa.  at  on  end.  AV'e  can  give  no  satitfactory  account  of 
the  exhibition,  inasmuch  as  we  have  not  been  able  to  see  the 
vorici^  done  very  few  are  on  the  line,  and  we  are  afraid  to 
■Mntion  tiieni  aa  we  must  appear  to  do  injustice  by  pataing  over 
other  works  of  merit  which  arc  not  within  ken.  As  it  is,  we 
can  only  enumerate  titles;  and  those  with  the  most  promising 
tiUea  are  precisely  tlmse  of  which  we  are  leiut  able  to  give  an 
■  MOOont.  We  have  Haid  Uierc  are  no  architectural  models,  and 
wamay  state  for  the  edification  of  our  readers  that  there  is  not, 
we  believe,  more  than  one  plan;  and  an  Home  of  the  drawings 
represent  additions  and  restorations,  it  is  impossible  to  arrive  at 
any  proper  judgment. 

Mr.  Ilardwick,  as  a  Royal  Academician,  is  represented  by 
flfr.  P.  C.  Hardwick,  the  contributions  being  the  **ColIee-Ruom 
of  the  Great  Western  Hotel,  Paddington,"  the  "Royal  Frec- 
maaoiu'  Scboor  (1193),  and  ''St.  Columba  College,  Dublin" 
(1175).  The  sculpture  for  the  peiliment  of  the  Hotel  is  like- 
wise drawn  by  Mr.  J.  C  'i'homuh,  and  i*  of  very  good  character. 
The  Coffee-room  is  interesting  from  the  judiciimii  use  of  ycUow 
■ionna  in  the  columns  and  cousolea,  and  of  white  marble  in  the 
capitabi  and  arceifsories. 

Air.  Sydney  ttmirke,  as  an  Associate,  supports  the  exhibition 
wUk  a  ^^Geometrical  Klevation  of  the  Inm  Ciates  of  the  British 
Httaetm."  This  idiows  the  linioh  of  the  standards,  and  informs 
■a  that  the  pedeslalM  are  to  receive  seated  statues  of  Uacon  and 
Newton.  We  may  take  this  opportunity  of  observing  that  the 
Ifatesare  now  in  an  advanced  state,  and  give  very  goi>d  oppor- 
tanity  of  aBcertainiug  the  effect,  VVe  are  conhmicd  in  the 
opaioo  that  the  gatea  are  in  themselves  artistic  compositions^ 


and  that  they  are  calculated  to  do  great  good  as  an  ex.imple  in 
the  promotion  of  embellished  melal-work  as  an  architectural 
accessory.  So  far  aa  we  havA  saeo,  we  have  every  reason  to  be 
aattsficd  with  the  experiment  of  Riding,  and  we  think  it  wiU 
stand  as  well  here  as  m  Paris;  but  tt  willneed  to  be  kept  clean, 
as  indeed  all  buildings  in  London  should  be.  There  is  no  reason 
why  every  public  building  in  town  should  not  be  as  clean  as  the 
Hank  of  England,  and  every  statue  as  that  of  the  Queen  in  the 
Royal  JBxchange  area.  With  regard  to  the  present  effect  of  the 
railing  on  the  front  uf  the  British  Museum,  we  may  observe  that 
it  iii  not  in  perfect  keeping,  and  Indeed  it  is  questionable  whether 
a  railing  should  be  there  at  all.  On  the  other  hand,  it  must  be 
borne  in  mind  that  tlm  railing  is  a  coraproniiiie  for  n  widl,  and 
that  the  front  of  the  building  cannot  be  considered  in  a  finished 
state.  The  remarks  which  are  now  applied  to  the  railing  might 
have  been  lately  applied  to  the  great  h-oll  and  the  pediment. 
The  great  hall  was  a  patch  on  the  rest  of  the  building,  until  the 
continuance  of  the  internal  decoration  to  the  Sculpture  Galle- 
ries made  it  part  of  a  leAding  and  prevalent  system,  to  wbich 
the  rest  of  the  building  will  in  time  he  brought.  The  colouring 
and  gilding  introduced  in  the  pediment  gave  the  sculpture  a 
seemingly  raw  appearance;  but  this  is  now  toned  down,  and  the 
sculpture  standing  out  well  is  more  effective.  We  look  forward* 
however,  to  the  periotl  when  the  whole  portico  will  be  similarly 
treated,  and  when  the  railing  will  become  a  amsi)<tent  part  of 
one  of  the  6npst  architectunil  features  of  the  metrojiolia. 

We  must  now  enter  upon  our  catalogue.  For  Wax  Chand-  ' 
lera'  Hall  there  are  two  designs,  one  by  Mr.  R.  M.  Phipson 
(]U»),  and  the  other  by  Mew>r)i.  Wadmore  and  Mason  (1334), 
but  neither  being  the  design  adopted,  the  site  for  which  has 
lately  been  cleared.  We  do  not  think  the  authors  of  No.  1834  , 
showed  due  regard  to  situation  in  their  choice  of  style,  which  Is 
mcdisval,  for  an  Italian  street,  abutting  on  Goldsmith^  Hall, 
and  close  to  the  Post  Office.  Such  a  choice,  however  meritori- 
ous the  style,  is  in  truth  a  violation  of  artistic  propriety.  Mr. 
G.  G.  Scott,  on  the  other  hand,  shows  how  he  proposes  to  carry 
out  the  mass  of  media>viil  buildings  at  Westminster,  by  an 
"Abbey  Gateway  and  Ilou&es  in  the  Broad  Sanctuary"  (1174), 
by  which  we  shall  gain  »  niediteval  pliice,  bounded  by  these  new 
buildings,  the  .'\hbey,  and  We»itminKti>r  Hospital. 

Mr.  Ambrose  Poynter  shows  an  *' Interior  of  a  new  Entrance 
Hall  at  Pynes"  (1153);  and  there  are  other  interiors  deserving 
of  attention.  No.  IHiO  is  the  "Palatine  Club,"  by  Mr,  Aitchi- 
Bon,  jun.;  and  No.  l\9ii  "A  Saloon,"  by  Mr.  J,  Warwick. 

Mr.  N.  J.  Cottingham  has  a  "South-East  View  of  Tfaeberton 
Hall  (Ilifl);  and  Mesitrs  Ashpitel  and  Whichcord  "A  Grammar 
School"  (1148). 

Mr.  T.  Smith  has  drawings  of  the  magnificent  Chateau,  w, 
tnily  speaking,  Castle  at  Cannes,  in  France  (^U7J),  1207). 

"A  Town  House"  (1181),  by  Mr.  C.  <i.  Ktcbardson,  has  a 
conspicuous  feature  in  a  bow  projection. 

Mr-  T.  Meyer  has  a  large  ^oup  of  a  "Cliurch  and  Schools  at 
Westbourne  Grove"  (1193),  m  which  the  spire  is  made  a  promi- 
nent featuip.  set  off  by  the  minor  rtructureb,  which  serve  to  give 
it  an  artistic  base. 

M.  Hector  Horeau  has  a  drawing  (1195)  exhibiting  several 
buildings  of  rcmiirkable  constructive  character;  but  this  is  put 
out  of  sight,  as  are  all  those  exhibiting  new  applicationa  of 
architectural  resources.  Among  these  is  No.  1202,  "-Model 
Buildings  for  Clerks,"  bv   Mr.  C.  Henman, 

Mr.  J.  Whichcord,  jun'.,  F.S.A.,  shows  some  ** Additions  to 
Birling  Manor  House    (1^)9). 

Mr.  R.  L.  Ruumieu  exhibits  a  "Villa  Residence  at  Esher," 
(1211). 

The  "Design  for  the  Seat  of  I>.  Jones,  Esq.,  Pantglaa,  Car- 
marthenshire (1213),  by  Mr.  E.  L.  Blackburne,  deserves  atten- 
tion for  its  application  of  open  porticoes  and  nrradcH. 

In  the  "Town  Hall  and  Corn-Market,  Hemel  Hempstead" 
(1212),  Mr.  G.  Low  has  endeavoured  to  produce  a  picturesque 
effect  by  a  sniall  outlay. 

The  "Cambridge  Military  Asylum"  (119^)  '"  *  design  by  Mr. 
T.  A  Horn,  to  which  be  has  applied  the  Elizabethan  style. 

Mr.  W.  Drew  has  a  Villa  design  (l^-ili),  which  presents  seve- 
raliioints  of  merit  in  the  nrnmgemeut  of  the  windows. 

The  "liuitdings  now  in  Progress  at  Dover  Court"  (1232),  by 
Mr.  W.  H.  Lindsay,  will,  if  completed,  fonn  a  very  remarkable 
group.  They  show  two  long  ranges  of  terraces,  united  by  a 
projecting  cresicent. 

Mr.  S.  W.  Daukes  has  only  contributed  ooe  design,  a  small 
"Church  at  North  Malvern"  (12*4). 
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PERMANENT    WAY    OP    RAILWAYS. 

ALBXANDEtt  DouLi^  C.E,,  of  Grtenmch,  KeiU,  Patentee, 

These  improvements  in  railway  constructioD  relate,  firstly,  to 
tbe  method  of  securing  the  wedges  of  cast-iron  rJiairit  in  posi- 
tion by  memos  of  screws,  bolts,  anil  rivets;  secondly,  to  h  mode 
uf  combining  malleable  iron  chftirs  witli  wooden  deepen^  or  with 
stone  or  other  rigid  sleepers;  and,  thirdlyfto  the  employment  of 
intermediate  sleepers  having  chairs  cast  in  one  therewith,  bo  m 
tu  obviate  the  oecestiity  for  uoUh  or  keys. 

Firatly — The  invention  consists  in  forming  the  cast-iron  chair 
commonly  used  in  the  construction  of  railways,  in  the  manner 
represented  in  elevation,  Hg.  I.  The  improvement,  it  will  be 
seen,  is  for  sccurin.;  Uie  wedge  in  position  by  means  of  a  screw- 
holt  or  rivet,  passing  in  the  same  direction  as  the  vedgc,  and 
passing  partly  through  the  wedge  and  partly  through  the  chair, 
the  heail  of  the  bolt  acting  upon  the  back  of  the  wedge,  and 
the  nut  working  ogain&t  the  side  of  the  chair.  The  wedgo  ih 
screwed  into  Its  position,  and  not  damaged,  as  at  prenent,  by 
Wing  driven  home  by  succo^ive  blows  of  a  maul;  and  it  is  also 
retained  in  it«  position  by  means  of  the  screw-bolt,  which  obvi- 
itet  the  necessity  for  tbe  constant  attendnnce  of  a  plate-layer 
to  examine  and  tighten  the  wedge.  The  liability  to  nccident 
cnnnequent  upon  looiio  vredgeR  will  thus  bo  also  done  away  witli, 
and  BO  both  economy  and  safety  to  a  great  extent  secured. 
However,  it  must  be  observed  that  this  mode  of  securing  the 
wedve  \tt  only  applicable  to  chairs  cast  expressly  for  tbe  purpose 
of  this  arrangement,  and  that,  to  adapt  it  to  the  ordinary  cast- 
iron  chair  uf  any  of  the  various  forms  at  present  in  use,  the 
following  subsidiary  appliances  (or  others  equivalent  thereto) 
must  be  had  recourse  to.  A  small  casting  must  be  prepared, 
umilar  to  that  shown  in  (ie,  %  having  a  notch  a,  to  embrace  the 
cheek  of  the  choir,  and  a  longitudinu  hole  or  slit  b,  fur  the  bolt 
to  pass  through,  the  casting  acting  as  a  fulcrum  to  screw  home 
the  wedge,  and  the  notch  o,  in  the  casting  securing  it  to  the 
chair.  Fig.  3  shows  the  small  casting  A,  in  its  position  em- 
bracing tbe  chair  and  tecuring  the  wedge. 
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Aemd/y— Tlic  invention  consists  in  laving  the  rails  on  chairs 
composed  of  malleable  Iron,  and  secured  to  sleepers  of  stone, 
wood,  or  metal,  by  bolts  or  rivets  in  the  manner  varionsly  exem- 
plified in  BgK.  i,  5,  tt,  7,  H,  9,  10,  11,  13,  and  15.  Fig.  5  is  a 
IransverNe  sectional  elevation  of  a  line  of  rails  constructed  on 
this  plan;  figs.  4  and  G  are  side  elevations;  A,  is  tbe  rail;  B,  the 


malleable  iron  chair;  C,  the  bolts  and  nuts  by  which  the  chain 
are  secured  to  the  sleepera  S,  which  in  the  figures  are  represented 
OS  of  W4)od.  When  the  Rieeper  employed  is  composed  of  atone, 
or  any  metallic  or  hard  unyielding  substance,  a  piece  of  wood  of 
any  convenient  thickness,  or  a  layer  of  gutta-percha  or  uther 
elastic  Hubittance,  is  proposed  to  be  placed  between  tlie  chair  and 
the  sleeper,  which  will  serve  to  neutralise  the  destructive  effecta 
of  Wbrntion,  and  to  obviate  that  rigidity  which  has  been  fuiuid 
objectionable  in  the  case  of  the  old  stone  slceperi*,  and  in  moot 
caseii  also  of  the  recent  application  of  cast-iron  to  the  same 
purpose. 
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The  inventor  prefers  having  the  malleable  iron  chair  It,  com- 
posed of  two  parts,  as  shown,  so  as  to  admit  of  being  rolled  into 
shape  and  then  cut  off  into  the  required  lengths,  and  the  bolt- 
hoies  pierced;  but  it  may  also,  if  found  equally  convenient, 
be  rolled  in  one  piece,  as  shown  in  6g.  15.  Joint-chairs  should 
each  be  about  1  ft.  6  in.  or  *i  feet  long,  and  secured  to  a  longitu- 
dinal ^ijeeper  by  bolts  as  well  as  to  the  rails,  the  holes  either  in 
the  rail  or  in  tbe  chair  being  elongivted  so  as  to  ailmit  of  the 
nei«ssary  expansion  and  contraction.  Intermediate  eludni 
should  he  about  4  or  h  incben  long,  and  attached  to  the  sleepers 
by  bolts  or  rivets,  and  to  the  rail  oImi  if  deemed  necessary  by 
bolts  or  nuts.  It  is  probable,  however,  that  sufficient  Etability 
will  be  obtained  by  simply  bolting  or  riveting  the  joint-chair  to 
the  rail.  In  applying  the  ntalleiible  iron  chair  to  sleepers  of 
wood,  the  patentee  recommends  the  arrangement  hhown  in  the 
plan  and  section,  figs.  7  and  t<,  where  two  longitudinal  and  two 
cross  sleepers  are  employed  for  every  15  feet  of  roadway. 

The  longitudinal  sleeper  under  the  joint  of  the  rail  should  be 
about  9  feet  long;  and,  in  addition  to  the  joint-chair,  there 
ahould  be  placed  upon  it  an  intermediate  chair  on  each  aide  of 
the  joint-chair.  This  arrangement  would  give  great  strength 
and  stability  to  the  joint  of  the  rail,  whiLtt  the  two  cross* 
sleepers  to  each  15  feet  length  uf  roadway  would  give  a  suffi- 
cient cross-tie  to  preserve  the  gauge.  Hy  making  the  sleeper^ 
1^  inches  broad,  the  above  amingemcnt  would  give  a  bearing  nt 
30  auptrfitiat  feet  to  every  15  feet  length  of  roadway.  In  bolt- 
ing the  chairs  tu  tbe  wooden  sleepers,  nuts  may  be  used,  with 
the  alternate  corners  turned  up,  for  the  purpose  of  being  fijied 
into  the  wood,  and  so  preventing  them  from  being  turned  round 
when  tbe  bolts  are  being  screwed  tight  (see  figs.  4,  5,  and  6). 
Instead  of  nuts  being  used,  as  above,  a  short  bar  may  be  sub- 
stituted for  the  nuts,  into  which  the  bolts  could  be  screwed;  or 
the  boltit  might  be  made  to  iiaas  Ihruugh  a  iHiuare  hole  in  tbe 
short  bar,  with  the  heada  of  the  bolts  resting  against  the  bar. 
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and  the  nuts  screwed  down  upon  the  malleable  iron  chair  above 
the  sleeper,  as  exemplilied  in  H^.  \&. 

Figs.  9,  and  in,  show  the  modification  which  ia  to  be  mode  in 
this  plan  of  milwav  cunntructton  when  the  mallenble  iron  chair 
is  laid  'la  to  Ktone  hlooks.  'I'he  stone  block  under  the  joint  of 
^^  the  rail,  and  which  receives  the  joint-chair,  is  shown  to  be 
^■'9  ft.  6  in.  lonp  by  1  ft.  6  in.  broad,  and  that  under  the  intcrme- 
^V  djate  chair  1  fl.  6 in.  lonff  by  1  ft.  (i  in.  broad;  which  g^ves  a 
soperHcinl  area  or  bearinjf  surface  of  24  ft.  Sin.  for  every  14  feet 
len^h  of  roadway,  and  a  tliickoe&s  of  9  inches.  The  thickoeBs 
of  iho  stone  niip ht,  however,  have  to  be  varied  acconlini?  to  its 
qtudity  and  the  facility  of  procuring  a  supply  ut  any  particular 
thicksess  from  the  quarry-bed;  strong  slate  about  6  inches  in 
lUokness  mi^ht  probably  answer  the  purpose.  In  attaching  the 
malleable  iron  cliair  to  stnne  b)(>ckK,  ttie  more  convenient  mode 
would  be  to  place  the  heads  of  the  hnltfi  at  the  underside  of  the 
stone  blocks,  and  the  nuts  above  on  the  chnir,  the  boltn  passing 
thniu){h  a  short  plate  of  iron  with  atpiare  hideii  t<i  receive  the 
necks  of  the  bolts  and  prevent  them  from  turning  round  whilst 
the  aorevs  are  being  screwed  down  upon  the  chair  above. 

Whether  stone  blocks  or  cast-iron  sleepers  are  utted,  the 
gauge  of  the  line  is  in  cither  case  preserved  by  burs  uf  malleable 
iron,  which  may  be  secured  in  position  by  the  same  bolts  which 
secure  the  chair  to  tlie  block  or  sleeper.  The  number  of  these 
bars  would  be  increased  on  curves;  but  on  straight  portions  of 
the  line,  one  bar  would  be  sufficient  for  every  15  feet  length  of 
roadway.  A  piece  of  soft  wood,  or  other  elastic  substance, 
would  be  interpoMid  between  the  stone  block  and  the  malleable 
iron  chair,  as  already  explained. 

Figs.  1 1  and  12  show,  in  elevation  and  plan,  the  mode  of 
applying  the  malleable  iron  chair  to  cast-inm  sleepers.     The 

■  joint  ileeper  S*,  wilt  only  have  a  joint-chair  B*,  attached  to  it, 
M  ita  great  length  will  be  sufficient  to  give  the  necessary  bear- 
ing surface  and  stability  to  the  joint  of  the  rail.  The  inter- 
mediate sleepers  S,  S,  will  concrally  be  of  such  a  form  and  size 
as  to  admit  uf  two  malleable  iron  chairs  being  placed  on  each 
sleeper;  but  it  may  frequently  be  found  more  convenient  so  to 
proportion  the  form  and  size  of  the  ca.st-iron  sleeper  as  to  admit 
but  one  malleable  iron  chair  to  be  attached  to  each  sleeper, 

h  according  to  the  nature  of  the  traffic  and  of  the  ground  upon 
which  the  superstructure  is  laid. 
In  attaching  the  malleable  iron  chairs  to  the  cast-iron  sleepers, 
the  heads  of  the  bolts  should  be  placed  below,  and  a  square 
projection  cast  upon  tbe  sleeper  round  the  bolt-hole,  into  which 
the  head  of  the  bolt  would  fall,  and  by  which  it  would  be  pre- 
served from  turning  ruund  when  the  nut  was  being  screwed 
down.  A  piece  of  soft  wood  or  other  elastic  Kubntsnce  would 
he  interposed  between  the  cast-iron  sleeper  and  the  malleable 
iron  chair,  as  already  explained  in  reference  to  stone  blocks. 

Tkirdiji — The  invention  consists  of  a  method  of  railway  con- 
struction, represented  in  side  elevation  at  fig.  I.t,  and  in  plan 
at  fig.  I't,  in  which  intermediate  aleeper^  are  employed  with 
ehoirs  cast  in  one  piece  therewith,  so  as  to  dietpense  with  bolts 
lodkeys  altogether  as  fastenings  for  the  rails.  Figs.  16  is  a 
I  cross  section  of  rails  laid  on  thin  plan.     The  chairs  are  cast  so 

^H  that  the  checks  do  not  come  opposite  each  other,  but  they  are 
^f  at  Kuch  a  distance  apart,  that  when  the  two  castings  are  laid 
'  obliquely  in  contrary  directions  under  the  rail,  the  latter  comes 

between  the  cheeks;  after  which  the  castings  are  pressed  in 
opposite  directions,  until  the  notches  at  a,  fit  into  each  other; 
and  when  this  is  effected  the  cheeks  of  the  chairs  will  be  brought 
into  close  contact  with  the  rail,  and  the  interlocking  of  the 
notches  will  prevent  tbe  cheeks  of  tbe  chairs  from  relaxing  the 
rail.  The  tie-bars  &',  b\  which  are  necessary  for  tbe  purpose 
of  keeping  the  gauge,  are  uluccd  at  the  junction  of  the  two 
sleepers  or  castings,  and  bolted  to  each  of  them,  as  shown  at 
a  a' a' a,  fig.  1  i,  and  afford  additional  necurity  that  tbe  notches 
will  not  be  disengaged  from  each  other  by  the  action  uf  the 
railway  trains. 

To  prevent  rigidity,  as  also  the  vibration  of  the  trains  from 
tnnamitting  a  destructive  effect  to  tbe  chairs  and  sleepers, 
plecM  of  wood  (F,  fig.  Iti,)  are  placed  underneath  the  rails 
in  rectangular  cavities  or  receptacles  about  ^-inch  deep,  and  as 
broad  and  lojig  as  the  cutting  will  ndniit  of,  so  that  o  small 
margin  may  remain  to  confine  it  in  its  place  while  being  pressed 
upon  the  rail.  The  wood  bbouM  be  about  |-inc)i  thick,  and 
there  should  be  a  groove  or  ulit  leading  from  any  convenient 
part  of  the  concavity  or  receptacle,  to  prevent  water  or  damp 
from  accumulating  to  injure  the  wood. — [raiait  dated  November 
ath,  1841.] 


NON-METALLIC   MINERAL    MANUFACTURES. 

By  Prof.  D.  T.  Ansteo,  F.R.8. 

[Exhibition  Lecture  deiieered  at  Ha  Society  of  Arttj  Map  IWA.] 

The  subject  was  treated  under  the  following  subdiviHions: — 
1,  marble  and  stonework;  2,  cements,  scagliola,  and  artificial 
stone;  3,  bricks,  terracottas,  and  othpr  works  in  clay.  In 
speaking  of  the  first  division,  Mr.  Ansted  compared  <mr  wealth 
in  the  best  quality  of  the  raw  material  with  the  discreditable 
examples  that  are  to  be  found  in  the  public  monuments  of  our 
metropolitan  and  provincial  towns,  which  be  attributed  to  tbe 
prevalent  ruga  for  cheapness.  The  Exhibition  has,  however, 
induced  a  greater  demand  for  good  stone,  and  in  particular  the 
Derbyshire  marble  (specimens  of  which  from  the  works  of 
Messrs.  Lomas,  of  tiakewell,  were  presented  to  the  Society),  is 
becoming  much  used  for  articles  of  domestic  requirement. 

An  important  branch  of  industry  now  exists  in  Derbyshire, 
in  imitation  of  the  method  of  inlaying  known  as  i'lorenline 
mosaic — viz.,  in  coloured  marbles  on  a  black  ground;  and  here, 
again.  Professor  Aneted  was  able,  even  at  thin  short  period,  to 
point  out  a  most  unquestionable  improvement  arising  from  the 
Exhibition,  at  the  same  time  that  he  called  attention  to  the 
comparative  cheapness  of  this  Derbyshire  mosaic.  Lastly,  he 
noticed  the  manufactures  of  Devonshire  marbles,  and  uf  fluur 
spar  or  "blue  John." 

In  the  marble  manufactures  of  other  countries,  Italy  claimed 
the  first  mention;  and  here  interesting  details  were  given  of 
the  method  uf  executing,  and  the  various  merits  of  the  different 
branches  of  alabaster,  ptetrr  durp^  Florentine  mosaic,  &c.  The 
objects  sent  from  Malta  were  indicative  of  great  anxiety  tu 
take  a  high  position,  both  in  plain  stonework  and  in  mosaic.  In 
France,  Belgium,  and  the  smaller  countries,  there  was  little  to 
notice;  the  case  of  Russis,  however,  was  ftkr  different.  All  our 
readers  are  familiar  with  the  gt>rgeou8  works  in  malachite,  the 
imitative  fruits  of  other  articles  from  this  empire,  but  it  may 
not  be  as  generally  known  that  the  cost  of  the  former  material 
is  as  much  as  I  Vt.  per  pound,  S  lb.  being  wasted  for  every  J  lb. 
used;  and  that  for  the  well-known  doors,  no  less  than  3t)0o  lb. 
of  rough  malachite  were  required,  at  a  cost  of  no  less  than 
SOOO/.,  exclusive  of  labour.  Mr.  Anstcd's  opinion  on  many  of  the 
Russian  objects  was,  that  the  dilTiculties  surmounted  had  been 
so  rather  bv  patience  than  genius. 

In  treating  of  the  Omentu^  ^c,  Mr.  Ansted  gave  a  general 
account  of  the  raw  materials  used,  before  noticing  the  exhibited 
specimens:  this  account  must  be  read  in  its  extended  form. 
The  principal  cements  shown  were  Roman,  Parker's,  .Atkinson's, 
and  Portland;  and  the  general  deduction  from  experiments 
instituted  by  the  exhibitors  was,  that  the  Portland  artificial 
cement  was  stronger  than  the  natural  Roman,  a6  two  to  one. 
The  artificial  stones  were  divided  into  those  of  a  silica  base, 
and  those  containing  sulphate  of  lime,  as  Keono's,  Martin's, 
and  Parian  cement.  These  last  were  spoken  of  in  terms  of 
high  praise.  Some  tables  of  an  elaborate  plaster  mosaic  from 
Tuscany  attracted  much  attention,  but  bore  so  high  a  price  as 
to  render  their  introduction  unlikely. 

'The  Clay  goods  of  the  third  division  included,  besides  .Mr. 
Minton's  tiles  (which  will  be  more  particularly  treated  of  on 
the  ^nd  June  by  Mr.  Arnoux),  various  kinds  of  bricks  of  dif- 
ferent shapes  and  sizes,  hollow,  &c.  Tbe  most  important  were 
those  used  in  the  building  of  Ills  Royal  Highness's  model 
lodging  houses.  Terracotta  differs  from  brick  in  being  of  the 
finest  clay  with  crushed  pottery  and  calcined  flints,  burnt  at  u 
heat  little  short  of  fusion.  Many  interesting  examples  of  those 
from  British  clays  were  exhibited,  and  the  French  Kpecimens 
attracted  much  attention  and  favourable  judgment.  Bricks 
wore  shown  in  Austria,  from  an  establishment  where  5()a0  per- 
sons are  employed,  and  lt>0,0<K),(M>0  of  bricks  made  annually, 
with  great  ccouumy. 

Mr.  Ansted  coocludod  by  describing  at  some  length  his 
general  impression  of  the  wliole  of  this  department  of  the  Exhi- 
bition, which,  with  regard  to  England  was,  that  the  Englihh  as 
a  nation  are  wanting  in  the  good  taste  to  select  the  right  ma- 
terial for  any  required  purpose  of  decoration,  and  are  apt  tu 
forget  that  what  is  beautiful  ia  one  material  or  for  one  purpose 
becomcH  preposterous  and  offensive  when  executed  in  another 
ill  adapted  for  it,  or  for  a  purpose  altogether  distinct ;  but  that 
the  improvement  wanted  does  not  depend  on  the  manufacturer!', 
but  mainly  on  the  public  whom  they  supply,  and  by  whose 
requirements  they  must  be  guided. 
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ENGINKEtlIKO  WORKS  IN  NEW  YORK. 

TsB  TVtfv  York  Courier  and  Inquiirr^  In  a  sketch  of  the  workit 
in  progress  at  the  principal  ettalilishnienU  in  thut  city,  anserta 
that  there  are  no  foandries  in  England  that  cast  such  massive 
pieces  of  machinery  as  those  executed  in  New  York;  and,  in 
proof  of  this,  enumerates  the  operation*  of  several  of  the  firms, 
as  follows: — 

Messrs.  Mott  and  Ayrcs,  of  the  Chclsen  Ironworks,  have  just 
c*8t  twelve  iron  columns  for  the  Manhattan  Ga«  ConiiiBiiy,  which 
are  the  larf^vftt  ever  cast  hy  10  ft.  9  in.,  measarin^  JO  ft.  8  Id.  in 
length,  3  feet  diameter  at  the  hase  moulding,  V  feet  at  the  cap 
moulding,  and  weighing  37,360  Ih.  each;  they  have  been  erected 
about  the  gasometer,  and  are  Burroanded  by  girders  4j  feet  in 
length.  They  are  also  preparing  an  iron  steamer  as  a  passenger 
Tcnel  on  the  Maadalene  river.  Her  hull  ir  of  iron,  riveted 
together,  and  the  deck  is  composed  of  white  pine;  she  nicasureti 
187  feet  in  length  on  deck,  3o  feet  beam,  and  7  feet  hold,  and  is 
calculated  to  carry  70tona  while  drawing  ouly  2  ft.  9  in.  water, 
flhnwing  great  buoyancy  in  a  vessel  of  that  description;  when 
heavily  laden  she  will  carry  nearly  3iOlona. 

MilJigan,  of  the  Warren-street  Foundry,  has  invented  what 
he  entitles  the  ^Vertical  Flue  Boiler,"  which  he  has  patented 
both  in  England  and  America.  The  construction  of  this  boiler 
is  such  that  double  the  quantity  of  fire  and  surface  can  be  got 
in  the  same  compass  over  the  boilers  now  generally  in  use,  and 
it  is  claimed  to  be  more  effective.  All  other  boilers  have  hori- 
zontal flues  and  vertical  tubes.  One  very  great  ailvantage  is  in 
the  boiler  being  half  the  ordinary  size,  taking  less  room,  and,  as 
a  matter  of  course,  reqairing  bat  half  the  quantity  of  water; 
the  strength  of  the  fire  acting  on  the  surface  of  the  water  has 
the  effect  of  making  steam  with  lesfl  fuel;  and  in  making  the 
steam  at  the  top  ofthe  J?uc  it  escapes  more  rapidly  into  the 
chamber.  He  is  completing  a  boiler  of  this  description  for  the 
firm  of  T.  Surrell  ana  Co.,  to  be  used  in  their  moulding  and 
planing  mills,  with  an  engine  of  lOO-horse  power.  The  boiler 
IS  13  feet  long,  7  feet  wide,  and  9  feet  in  height. 

Cunningham,  Belknap,  and  Co.,  of  the  Pbcenix  Foundry,  are 
fitting  the  boat  Genera!  Taylor  with  a  condensing  engine,  70 
inches  diameter  of  cylinder  and  li  feet  stroke,  and  four  boilers. 
This  steamboat  was  built,  ulwut  two  years  ago,  by  (j.  Collyer, 
and  she  is  now  being  fitted  up  for  an  ojipoaiiiun  boat  between 
New  York  and  Albany. 

W.  Small  is  casting  a  number  of  large  engines  for  steamers; 
and  also  a  \'ariety  of  very  hea%T  and  peculiar  pieces  of  machinery 
fur  the  Najptha  Company,  at  Brooklyn,  to  be  used  in  manufac- 
turing oil  from  resin.  These  ca&tings  are  entirely  original,  and 
■re  colled  "stills." 

Rodney,  of  the  City  Foundry,  besides  several  large  engines 
for  steam-ships,  has  recently  completed,  and  sent  to  their  desti- 
nation, four  engines  and  stamping  mills  for  quartz  crushing  in 
California. 

G.  Birkbeck  has  finished  the  machinery  for  a  harbour  towing 
boat,  called  the  Petfr  Crary.  The  engine  is  22  inches  diameter 
of  cylinder,  and  d  feet  stroke.  Also,  the  machinery  for  a  barge, 
belonging  to  Grifiith  and  TilHngbast.  She  takes  a  condensing 
engine,  26  inches  diameter  of  cylinder,  and  26  inches  stroke. 
AI»o,  two  7j-feet  propellers,  with  boilers  to  match.  Putting 
machinery  in  bargett  14  a  new  experiment.  Barges  have  alwayfn 
been  towed  by  the  steamboats  and  propellers  in  use  for  that 
purpose,  but  some  of  the  transportation  companies  contemplate 
fitting  their  barges  as  the  one  above.     By  the  adoption  of  this 

fdan  quicker  paiiiiagos  will  he  made  up  and  down  the  river,  and 
reiffht  will  command  a  better  price. 

Hogg  and  Delaninter  are  principally  engaged  in  constructing 
"Ericsson's  Caloric  Engine,  a  mauimoth  combination  of  mnchi- 
Bery.  It  has  very  heavy  pieces  of  metal,  the  cylinders,  four  in 
nnmber,  being  14  feet  in  diameter,  and  about  %  feet  in  depth. 
Three  of  these  massive  tubes  have  been  oast,  and  are  quite 
a  curiosity.  The  engine  will  have  no  boilers,  and  no  water 
will  be  used  to  drive  it,  the  propelling  agent  being  heated 
air,  which  (by  the  devices,  suhstances,  and  arrangements  of 
the  machmery)  is  saved.  The  piston  is  »  feet  stroke.  The 
principle  advantages  claimed  oy  the  inventur  over  other 
engine^  are  economy  of  fuel  and  safety.  The  regonprators  are 
arranged  in  ningle  vessels,  and  the  metallic  flubstances  con- 
tained therein  take  up  the  caloric  from  the  air  that  leaves  the 
working  cylinder  or  vessel,  and  return  the  same  to  the  air  that 
enters  tlie  working  cylinder  at  each  stroke.  The  regenerators 
will  alternately  take  up  and  give  out  caloric,  by  which  the  cir- 


culating medium  will  chiefly  become  heated,  independently  of 
any  combustion,  after  the  engine  ahall  have  been  once  put  in 
motion. 

Morgan,  ofthe  Morgan  Ironworks,  besides  two  h-Trnm  tnginij 
of  72  inches  diameter  of  cylinder  and  12  feet  stroke,  for  t« 
boats  on  Lake  Erie,  is  constructing  a  i^in.  11  fe«t  bwa 
engine  for  an  iron  vessel,  to  be  built  in  Vienna,  for  the  I>afnb 
Steamboat  Company.  He  has  also  completed  the  repairs  of  T 
eteam-ships  PitUwUiphia  and  lUinoi$t  of  the  Uj&.  &iearo-i ' 
Company  K  line. 

Leoor  and   Breasted,  of  the  Allaire  Works,  have  on  ba 
orders  for  a  pair  of  marine  beam-engines  60  inches  diameter  i 
cylinder  and  10  feet  rtroke,  for  Vanderbilt's  Nicaragua  roa 
to  nin  in  connection  with  the  Promeiheus^  Duniai  f^tuUr^  i 
Ntrrthem  Light.    They  are  a)so  vniuitniciing  a  marine  beam-' 
engine,  of  65  inches  diameter  of  cylinder  and  10  feet  ntroke,  for 
the  Californian  trade,  to  run  from  New  York  to  Cbogree. 


BURNLEY   MKCHAKICS'    INSTITUTE— RETU081»J 
TIVE  CRITICISM. 

S[B— I  must  ask  the  Indulgence  of  a  small  space  in  yoni 
pages,  to  notice  an  article  in  your  last  number,  entitled  *'R 
tros|>ective  Criticism."     As  1  do  not  quarrel  with  your  corr 
fi|>ondent  **C,"  fur  Iiaving  criticiKod  my  design  fur  the  Bumle^l 
Mechanics'    Institute,    neither  with  the  terms  in   which  hicj 
reniarka  are  expre.s<ied,  I    trust  my  reply  will  be  such  as  to' 
convince  him,  I  have  swallowed  bis  censures  without  any  in- 
digestible or  bilious  result. 

Like  a  skilful  general,  it  must  be  confessed,  he  commenowj 
his  attack  on  the  mowt  vulnerable  point.  The  raking  balu^rf 
trade  was  always,  in  my  idea,  such  a  disagreeable  appendage  to  I 
the  design,  that,  in  working  out  the  building,  I  have  dispensed] 
with  it  altogcthei;  and  this  summary  mode  of  disposing  of  it  J 
is,  I  admit,  a  much  more  agreeable  one  than  its  defence  would  | 
be  by  any  ^'speduuanees  of  ailment," 

Had  the  site  been  level,  or  nearly  so,  and  had  the  building  \ 
been  required  exclu.sively  for  the  purposes  of  an  Institute,  thafe  J 
architectujHl  uniformity  bo  pleasing  to  the  eye  might  doubtleil  J 
have  been   more  sallisfHctorily   attained;    but,   unfortunately, 
neither  of   these   desiderata   were   practicable.       The   street*  J 
occupied  by  the  two  principal  fronts  have  a  considerable  in-  ] 
clination, — and  it  was  moreover  requisite,  in  carrying  out  the 
views  of  the  promoters,  that  one-half  of  the  itide-front  should  { 
be  devoted  to  tico  ithop$,  which,  no  far  as  I  am  awaie,  seldom  j 
add  much  to  a  good  architectural  composition, —  By  a  slight 
error  of  your  engraver,  the  t>a»e  line  in  this  front  is  shown 
continuously  through,  thus  making  all  the  openings  appear  as 
trittiJou's,  whereas   the  second  and   fifth   are  arched  doorways; 
hence  the  apparent  irregularity  complained  of  In  the  arrange- 
ment of  the  windows. 

I  do  not  coincide  with  "Ca"  remark,  that  the  solidity,  rea]  or 
apparent,  of  the  fir»t  story  has  been  forfeited  by  the  number  of 
openings,  which  are  indispensable  to  the  rooms.  The  cfaaiact^ 
of  strength  is  not  so  much  preserved  by  the  absence,  or  by  a 
small  number,  of  openings,  as  by  the  way  in  which  they  are 
treated:  a  bold  and  decided  arch  has  all  the  essential  quaiities, 
and  conveys  as  much  appearance  of  strength  bh  a  snlid  pier. 

StitI  less  am  I  dtMpoaed  to  agree  with  the  suggestion,  that  the 
columns  of  portico  ought  to  have  been  placed  ''on  the  level  of 
the  top  of  area  balustrade:"  this  would  have  placed  them  betew 
the  base  line  of  the  building, — a  perversion  of  good  taste  I 
should  not  like  to  see  '^perpetrated.'  When  we  consider  that 
the  portico  itself  is  25fcct  Iiigh,  and  the  etytobate  on  which  It 
is  "hoisted"  only  6  feet,  the  disproportion  is  scarcely  so  great 
as  to  make  the  columns  appear  in*)igiiij)cant. 

And  now  one  word  as  to  criticism.  I  am  one  of  those  who 
consider  sound,  impartial  criticism,  either  in  art  or  literature, 
to  be  not  only  beneficial  and  instructive  in  its  tendency,  but 
wholesome  in  its  effect;  for  whilst  stern  truth  unrelentingly 
lays  bore  the  faults  and  defects  on  the  one  hand,  justice  and 
candour  as  readily  acknowledge  merit  on  the  other.  Holding 
these  sentiment.s  and  having  an  earnest  desire  for  the  progreu 
of  the  true  principles  of  architecture,  I  will  freely  give  to  "C," 
and  every  other  reasonable  critic, 

"Ubaiy 
WlUut,  u  lam  k  chtrltr  m  th«  wtndt, 
To  bltt*  on  wnoB  ibej  plr«ae." 

J  am,  &c. 
Masf  17;A,  I8iS.  J.  Ga 
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BCHtNKEL   AND   THE   CATHEDRAL   OP   COLOGNE. 

By  Hen-  Bluhiib,  of  Colore. 

G«TTii«9  mfiie  its  hiitre  proportions  nnd  deep-wrougfat  srt- 

beautT,  the  Catheilral  of  Cologne  has,  of  late,  become  tha  centre 

•f  the  arcliiteclural  tcnd«ncie«  of  Germany,  and  when  com- 

alMed,  will  be  the  grandest  medivval   monument  of  Europe. 

Saee,  however,  the  last  vtroke*  of  the  mason  had  resounded 

here,  at  the  beginning  of  the  Reformation,  this  splendid  structure 

had  met  with  the  mo«t  absolute  neglect.    It  wui  George  Forster, 

who,   in  hi«  *  Views  on  the  Nether-Rhine' (published   in  I'BO), 

flnt  dilated  on  the  merits  of  this  worlt;— but  in  a  strain  of  deep 

melanrhnljr,  that  this  symbol  of  a  great  past  reflected  the  more 

intenselv  the  innignilicance  of  our  own  works.     The  great  art- 

phiioaopber^  Frederic  Schlegel,  next  took  up  the  fiacred  cause, 

•Ad  urged  thia  invaluable  relic  nn  the  attention  of  the  Germsn 

nation.     It  was  his  writings  on  thin  and  siinilar  subjects  which 

attracted  the  notice  of  the  subsequent  minister  of  Ktate,  Bnron 

Steia,  who  introduced  them  to  the  nittice  of  some  members  of  the 

b«Dart  of  Prussia.      Next  came  Sulpice  Hoisseri^e.      To  him  the 

[Cathedral  nf  Cologne  became  a  life-$c«pe,  and  all  that  has  be*n 

lanbMquentlv  said  and  d(>ni>  in  this  respect  Is  his  own  undoubted 

Improperly.    It  waa  he,  indeed,  who  led  Goethe  to  a  proper  estl- 

non  of  this  noble  structure;  because,  when  Goethe  first  saw 

I  penpective  ground-pUn  of  the  Cathedral,  his  opinion  was, 

ft  "it  exhibited  the  idea  of  the  unfeasibility  of  such  a  gtgan- 

Itfcnnderuking,  and  recalled  Co  one's  mind  the  fable  of  the 

'  Tvwer  of  Bfabel  transplanted  on  the  hanks  of  the  Rhine."     In 

tfwyearlHl'i,  Goethe  published  his  autubiograpby,  and  most 

Jy  recommended  the  patroniu;e  of  tiie  vast  undertaking  of 

CrKe.  This  recommendation  fortunately  coincided  with  the 

_ktening  proapect  of  the  political  affairs  of  Europe,  and,  in 

lifovrmber  1913,  the  drawings  and  plans  of  Uoisseree  were  sent 

lA>rby  a  mewage  from  the  head  quarters  of  the  allied  army,  then 

»•»  Frankfort,  wlier*  tlwy  were  viewed  with  deep  intpj-cst  by  the 

I  warriors  and  ttKtenMD  then  con^egated,  und  more  especially 

Ifcr  the  crown-prince  of  Pniwia,  now  Frederic  William  IV,     M, 

liBoisscnr  Mtates  that  the  king  had  vividly  retained  this  first 

'  ■preinon  up  to  the  year  184S,  when  the  hrat  pmctical  endea- 

■mntowardM  iU  restoration  came  into  life.     In  the  summer  of 

1815,  Goethe  visited  the  dome  accompanied  by  the  minister 

iStein,  which  event  was  described  in  bis  journal,  'Hhenisb  Art 

imnd  Antiqaities.' 

But  while  all  these  endeavonri  of  statesmen  and  writers  were 

Lttruggling  on,  the  Cathedral  of  Cologne  presented  but  a  huge, 

Ebopele^s  ruin,   made  so  by  the  neglect  of  centurion;   and  the 

Iquestion,  whether  this  work  could  be  at  all  preserved,  and  how 

Icarried  out,  awaited  still  ^  practical  solution.      Thus,  the  then 

l^uiMing    privy-councillor    Schinkol,    afterwards   raised    to   the 

itpreme  direction  of  the  buildings  of  the  stute,  being  the  first 

nlinical  authority  in  Prussia,  obtained  orders  in  1816  to  exa- 

Imine  peiftonftlly  the  condition  of  the  Cathedral,  and  to  report 

thereon  to  the  higher  authorities.     It  was  in  August  and  the 

following  month  of  that  year,  that  he  devoted  himself  tu  the 

kaak.     The  thing  was  done,  or  rather  umione,  if  Seltinkel  had 

bat  pronounced  his  veto  against  the  restoration  and  completion 

fof  what,  after  all,  c<tulil  only  be  cnlleil  the  parts  of  a  building, 

-if  he  had  thought  that  the  extraordinary  expense  and  labour 

f  the  restoration  was  not  in  proportion  to  the  real  art-worth  of 

be  building.     And  surely  such  doubts  would  have  been  any- 

hin^  but  unfounded  and  timid,  as  the  following  extracts  of  His 

eport  will  amply  prove.     It  will  teach  the  urcliitect  and  artiat 

la  useful  lesson,  of  how  many  of  our  present  ancient  buildings, 

Mrhose  restoration  is  despaired  of,  are  also  capable  of  the  same 

process,,  if  undertaken  with  skill  and  energy. 

*'The  destruction  of  the  timber-work  ot  the  roof  has  become 
very  dsnt'erous,  the  greatest  portion  of  the  beams  and  rafters 
:  deciiyed,  and  a  general  sinking  nnd  breakage  of  the  tim- 
orks  has  taken  place.  The  buttresses  formerly  erected 
jt  the  walls  of  the  Cathedral  for  avoiding  serious  accident, 
I  only  incrP-A<ipd  the  damage,  as  the  ultimate  destruction  of 
he  lateral  walls  has  become  inevitable  by  the  pressure  of  the 
upports  exerted  aguinut  ningle  points.  The  experiments  made 
)  effect  the  dow  of  water  from  the  drains  in  the  planes  of  the 
"proved  that  a  complete  destruction  of  the  buttresses  was 
liable,  the  fluid  percolating  through  every  crevice  as  also 
djaoent  parta  of  the  walls;  the  whole  slate  covering  and  the 
leaden  tubes  being  covered  with  thick  moss,  like  the  walls  of 
natural  humid  grottoes.  The  peril  of  such  a  condition  is  clear 
every  one  who  can  understand  the  sjntem  by  which  the 


maasee  of  such  a  building  are  kept  together.  The  daring  of 
the  plan  eoneists  mainly  in  the  accurate  poising  of  opposing 
quantities  and  force^i,  which  in  their  proper  arrangement  act 
appropriately:  but  any  one  of  these  quantities  being  taken  nway, 
destroys  the  whole  system  of  equilibrium.  The  consequencec 
can  be  guc^ised  if  the  buttresses  erected  for  the  support  of  the 
lofly  vault  of  the  choir  were  to  crumble  to  pieces.  The  great 
quantitv  of  water  wdlecting  in  the  angles  of  the  groining  of 
tne  choir  is  so  great,  that  its  effects  are  perceived  even  in  the 
interior  of  the  Cathedral.  Each  rainy  aay  convinces  me,  how 
the  water  drips  down  through  the  vaults  of  the  lateral  navee, 
and,  paaaing  along  the  pillars  of  the  high  choir,  everywhere 
decays  the  brickwork.  The  effects  of  the  winter  season  are 
still  more  CHl.imitoua,  as  the  interstices,  already  filled  with  the 
water,  are  sLill  further  enlarged  and  disrupted  by  the  expansion 
of  the  ice  :  and  when  the  numberless  channels  and  gutteni  have 
become  filled  with  ice  and  snow."  M.  Schinket  concludes  by 
Baying,  that  "nlthough  it  cannot  be  stated  with  accuracy,  when 
an  irremediable  disaster  may  befal  the  building,  yet  the  cause* 
for  such  an  event  are  extant  to  a  frightful  degree. 

In  the  face  of  such  circumstances,  the  talented  Architect  did 
not  hesitate  Ut  pronounce  for  the  conservation,  tfae  continuing, 
and  completion  of  the  Cologne  Cathedral.  Hi  sm:  '*IVhat- 
ever  we  nmy  think  of  the  vocation  of  our  age  for  the  oontinua- 
tion  of  this  huUding — laying  a^ide  the  necessity  of  itH  preserva- 
tion— it  ittill  is  undeniable,  that  the  present  age  is  deficient  in 
amplitude  of  intellectual  view  with  regard  to  art,  by  whJch 
alone,  however,  art  can  he  made  to  progress.  But  even  if  aach 
art-acopes  were  at  hand,  we  could  only,  in  our  present  poaition, 
perform  the  part  of  good  and  intelligent  imitators,  and  yet  not 
theieby  become  po»(«ssed  of  that  creative  genius  which  apper- 
tained to  the  Greeks  and  our  own  ancestors  on  the  banks  of  the 
Rhine.  In  such  a  pusition,  one  of  the  most  appropriate  occupu- 
tions  of  the  architect  is  to  preserve,  with  all  c^re,  that  which  the 
genius  and  power  of  previous  ages  have  left  us;  as  there  will  b« 
cooBolation  in  thus  passing  over  an  epoch  which  affords  so  little 
opportunity  for  any  other  original  exertions  and  actions."— In 
the  same  niatiner  as  Schinkel  had  exerted  himself  for  the  pre- 
servation of  the  Cathedral  of  Cologne,  he  subsequently  submit- 
ted to  tfae  minifiter  Attenstein,  in  19^,  hiii  plans  for  the  com- 
pletion of  the  building,  and  up  to  his  death  (IHil)  remained 
the  chief  supporter  and  adviser  of  this  noble  work. 

Many  of  our  renders  will  recollect  the  superior  title-vignette 
which  adorno  the  work  of  Sulpice  Boisser^e  on  the  Cutogoe 
Cathedral.  It  will  he  interesting  to  know  how  much  thought 
Schinkel  bestowed  on  every  one  of  hk  productions,  as  viU 
appear  from  the  following  extract  from  one  of  Win  letters  to 
Boisserde.  **I  intended  to  show  the  entire  situation  of  Cologne 
along  the  banks  of  the  Rhine,  whereto  belongs  its  connection 
with  Deuts;  to  exhibit  the  view  around  and  from  the  Cathedral, 
especially  the  Siebengebtirge  (the  seven  mountains).  For  that 
purpose  tfae  sight  from  the  Cunibert's  Church  seemed  the  most 
appropriate.  Here,  we  perceive  l>eutz  and  the  majestic  wind- 
ings of  the  Rhine  up  to  the  Seven  Mountains;  to  the  right 
expands  the  town,  in  whose  centre  rises  the  Cathedrnl,  and 
tuwePH,  ramparts,  and  gatewaytt  are  rendered  appropriate  acces- 
sories thereto,  while  surrounding  gardens  and  foUiige  make  the 
view  pleasant  and  smiling." 

We  cannot  conclude  this  sketch  better  than  by  stating,  that 
the  exertions  for  the  completion  of  the  Cathedral  ore  going  on 
prosperously,  and  promise  the  ultimate  success  of  this  vast  and 
laborious  undertaking,  i^^ 


The  Sevsert  CommUtiori.^lt  Is  with  regret  that  we  have  to 
announce  the  death  of  .Mr.  Lawee,  the  Chairman  of  the  MetriK 
politan  Commission.  This  is  the  third  death  in  thif*  Commission 
within  a  renr  short  period,  and  we  regret  to  state  that  the  har- 
rasaing  cabala  that  are  constantly  going  on  in  this  Commlsdiou 
have  greatly  aggravated,  if  not  hastened,  tJie  death  of  the 
lamented  engineer,  Mr.  Forster,  and  Mr.  LawcK,  the  Chairman. 
It  is  what  we  long  since  anticipated,  nnd  we  feel  asHured  that 
the  two  bodies  of  Military  Engineers  and  Civil  Kngineers  can- 
not act  together;  and  we  trust  that  .Mr.  Stephenson,  in  con- 
junction with  his  colleagues,  Mr.  Rendel  and  Sir  Wm.  Cubitt, 
will  he  firm  in  resisting  the  pretensions  of  parties  who  are  look- 
ing forward  for  appointments.  We  do  contend  that  it  is  highly 
improper  that  any  member  of  the  Commission  should  be  con- 
stantly putting  forward  his  own  schemes,  instead  of  settling  and 
judging  those  which  are  brought  forward  by  their  own  officers. 
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APART.MKNT   HOUSES. 

A   UoVSE,   TO   BE   LBT   Ot'T   1>'    ApABTllEKTS   FOB   FaHILIBS, 
HoTFI.    NON    GaBNIK, — AT    VlEXKA. 

Professor  C.  F.  h.  Foesteb,  Architect, 
{With  an  Engraving,  Plate  XXI.) 

At  ynge  BR,  we  ^ve  a  Plntc  with  the  elevation  of  one  of  the 
Urge  tiuii»es  ctitiittriictei]  at  Vienna  by  ProfeHMr  Foniter,  Archi- 
tect to  the  liDi>eria{  and  Royal  Government,  the  editor  of  the 
Bauaeilujiff,  and  au  eminent  writer  on  architecture. 

Thli  buildine  is  situated  in  one  of  the  moflt  animated  parts 
of  the  city,  with  a  frontage  to  three  street*) — ^VoUzeiJe,  Rleuer. 
and  Srhuler  streets.  It  was  erected  upon  the  »ite  of  aa  old 
house  in  the  years  1848-9.  Ground-rents  being  very  high,  and 
the  former  house  producing  a  large  rental,  it  was  particularly 
required  ito  to  arrange  the  di)<tribution  of  the  pisus  that  the 
capital  bestowed  upon  the  new  building  should  pay  interest, 
without  lessening  the  rent  which  the  old  hou^e  produced. 
These  conditioo*  were  answered  by  the  execution  of  the  an- 
nexed plans;  and  no  expense  waa  Hparc4t  for  the  exterior  and 
interior  ornamentation. 

Fig.  I. 
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It  is  matter  of  experience,  that  a  huuae  in  the  city  of  Vienna 
only  pays  when  the  ground-Soor  is  arranged  for  shops,  which 
pay  as  muoh  rent  an  the  other  four  floors.  It  was  the  endea- 
vour, therefore,  to  get  as  much  ro4»m  aK  puesihie  for  shops,  and 
to  connect  the  cellor  and  mezMoine  with  them,  and  to  bring  the 
thicknetw  of  the  walls  to  the  minimum  of  the  dimensions  re- 
quired by  the  Vieniit'w;  building  regulations.  Figs,  i,  and  2, 
show  the  distribution.    Behind  the  sliops  are  warehouses,  which 


nrt  ooonected  with  the  mezxantne  and  the  cellars.  The  rooms 
in  the  cellars  are  light  and  dry,  because  the  pavement  of  the 
court-yards  is  on  the  same  level  with  the  floor  of  the  cellars. 
Two  small  staircases  a,  and  an  iron  winding  staircase  b,  fig.  I, 
serve  as  means  of  communication  between  these  three  stories* 
The  apartments  c,  are  intended  fur  dining-rooms,  and  are  tliere- 
fore  in  connection  with  the  ceUan  (level  with  the  kitchen),  and 
with  the  ice-wells  underneath.  Thus  there  are  two  stories 
under  the  level  of  the  street.  The  ice-well  in  the  first  cellar 
LB  furnislied  with  three  pumps.  The  sewer,  2  feet  wide  and 
%ft.  <>  in.  high,  could  not  lie  laid  lower,  on  account  of  the  situa- 
tion of  thetnain  sewer  in  the  street.  It  takes  up  the  rain-water 
from  the  yards  and  roofs,  which  passes  first  through  the  cast- 
iron  pipes  of  the  waterclosets.  A  decorated  entranco-hall 
having  several  steps  within,  connects  the  nrincipal  staircase 
directly  with  the  wtreot.  That  ]>rincipal  staircase,  S  feet  wide, 
is  round,  to  economise  space.  A  door  c,  leads  through  the  cor- 
ridor to  another  staircMse,  for  the  use  of  the  servants  of  the 
tenants  on  the  first  and  second  floors,  and  to  the  inferior  lodg- 
ings of  the  tliird  and  fourth  floors.  The  first  and  second  floors 
are  divided  into  two  seta  of  apartments;  and  the  third  and 
fourth  into  four  separnle  liidgings  for  families.  The  corridor  is 
formed  of  stoue  nagi^  supported  by  cast-iron  columns  and 
wrought-iron  arches,  between  which  there  are  wooden  parti- 
tionii  with  windows.  The  ttalconie^  which  prttject  out  from  the 
corners,  are  planned  because  they  must  be  cut  off  fur  the  better 
communication  with  cnrriagvs,  as  the  streets  are  very  narrow. 
The«e  windows  usiiist  much  in  the  decoration  of  the  ottt«ide. 
The  balcony  over  the  entrance  was  not  only  required  by  the 
Von  Rieger  family,  to  whom  the  building  belongs,  but  it  was 
also  the  desire  of  the  architect  to  render  the  entrance  more 
prominent,  and  to  enable  visitors  to  »tcp  dry-sliod  from  their 
carriages  into  the  huuse.  All  ornaments  of  the  fa^de  and  the 
entrance-hall  iire  of  burnt  clay,  from  the  manufactory  of  llerr 
Itrausewetter  at  Wagram.  'J'he  building  is  constucted  in  the 
ordinary  manner  pievalent  at  Vienna;  but  no  doubt,  eventually, 
lighter  constructions  will  take  the  place  of  the  ptesent  too 
suhBtantial  ones. 

The  Kngraving,  Plate  XXI.  contains  an  enlarged  view  of  th« 
principal  entrance  door,  window,  and  balcony  over,  showing  ih« 
architectural  dressingR. 

It  will  bo  t;eeo  thiit  each  suite  of  apartments  on  the  principal 
floor  haii  access  to  two  staircases,  and  includes  an  office,  ante- 
room, dining-room,  parlour,  and  dniwing-ruimi,  of  good  dimen- 
atons;  a  kitchen,  best  bed-room,  three  servants'  rooms,  a  hall  or 
study,  cellar,  and  two  watercloiietfl.  One  set  has  a  secondary 
bed-room  over  the  entrance.  The  rooms  are  well  lighted  and  of 
lufty  proportions.  'J'he  drawing-room  h  high,  2(>  feet  by  19  feet 
outhc  floor,  lighted  by  three  windows,  and  communicating  with 
the  sitting>room  and  parlour;  and  In  case  of  need,  one  suite  1« 
formed  from  the  secuniiHry  bed-room  through  the  drawing-room, 
parlour,  ofiice,  hall,  and  dining-rooni,  to  the  best  bed-room;  the 
whole  length  of  ikii  suite  is  nearly  90  feet.  The  doors  are  so 
placed  that,  when  the  rooms  are  en  suite,  a  person  standing  in 
the  parlour  has  a  vinta  of  M  feet  through  the  drawing-room,  and 
of  nearly  "0  feet  throngh  the  dining-room.  The  lighting  by 
chanileliers  or  gan  contributes  to   this  effect. 

The  diAthbutioM  here  adopted  is  not  wholly  suitable  to  Kng- 
Hsh  habits,  but  it  alfurds  some  hints  as  to  a  mode  of  construc- 
tion which  is  likely  to  be  extensively  adopted  in  London,  oo 
which  account  we  have  considered  it  highly  de&irable  to  lajr 
these  examples  befure  our  readert*. 


0>nsr«f^  //mofi.— On  a  rccrnt  iirofmlirnal  ristt  to  Eut  Cowm,  IkU  of  mghl,  wt 
w«rr  muL'b  pkaarti  with  ttta  minvtny  ill*|i1afcil  In  tbr  ctiiutntrtlDn  at  two  hoiiaa 
nnw  briDS  buitt  on  thli  beiutlful  Ml«te  nrir  tb  Uabome  iloD**.  nndm'  Uii  dlrvcttao 
o(  Mr.  Lnaglcy,  Ou  ttif  ipul  I*  Mime  rtcvllrui  Kturcl,  nhlch  liu  brca  nrj  uiTUi- 
laRrnuiIy  turnrd  to  ircount,  by  tiuililinf  a  pali  at  co{Ub*  vllUa  tnUivly  of  roBmFlfr, 
cDDipotcd  of  HDc  |)ari  of  Pnncli'  Urdtna  (;rire(il  mUcd  wUh  ili  parU  iif  coum 
Srairl,  and  two  of  tiofKin  or  coarw  und.  Tbt  walli  arc  carrlrd  up,  a*  w»U  at  tht 
chlmnry*.  br  fixtns  tvo  or  IhrM  boards  Tcrltealir.  ■nd  dlilag-to  tbe  concntv  bctwtVD, 
■bout  1;  lo  14  li^rhfHi  iMrk,  hf  trMrh  aicthad,  lit  co>iar<|umc«  of  thr  ^nlck  tttitmot 
tb«  ctiorrt,  llie  walla  arc  carrlwd  up  aail  Ihe  boardi  ahlftcd  wIUiId  three  gr  nv 
h*ara  alirr  th«  wrall  la  biitU.  F.*#n  ib*  anhct  arc  all  iam*d  with  it,  and  no  bricks 
■reuatd.  ThI*  ccmcni.  wbWh  l«  in«rura<'turTd  on  tbc  lataiid  by  tlnan.  fnnti*.  It 
wfll  deacMiiiR  the  nollct  of  tue  prof»iloii ;  It  )■  larftrlf  uied  In  tb#  vrorlti  at  Dnrtr 
Barbour,  aiKl  li  quite  M]iial  to  ibt  but  UairiaD  C«inrat,  We  may  add,  thai  Id  6aD* 
down  Bay,  In  Ibe  Ulr  ol  Wijrlit.  a  »«;i  gidVDc.  of  MK)  feet  In  l«(igtl)  ood  abosi  7  fact 
In  liHiiht.  hni  brcn  built  In  thr  lama  matcriaJ,  at  right  aoilra  wtib  the  ibotr*  ttr  tbc 
iiarpoM  of  rornilax  ■  liiraHa'atCt  lu  {troiFcliun  of  the  Isud.  and  that  It  bM  SCblcvad 
ha  ot>)MM  to  ifa»  aaUifAt-tloo  of  th*  owoeri  of  property,  where  crerythlag  «Im  bad 
been  ••tcpl  vxuy.  The  ffoyiM  bu  now  tloiMl  iMtlve  invDttt*  cxpotM  to  all  Ibt  Vis* 
lent  tales  we  hare  had  In  the  ChaoDeU  mad  ll  was  taUty  luipcelcd  l>y  otder  of  Sir 
Jo^  UoTfuyiw,  oa  Ibe  part  of  Ux  cOTcrDincut. 
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TOWERS  AND  SPIRES  OF   THE   CITY    CHURCHES: 
THE    WORKS  OF   SIR    CHRISTOPHER    WREN. 

By  JoHiT  Ci*ATTON,  Architect. 

[Ejrtrcct*  from  a  Pa/w  rmd  at  the  Rnyal  Tn-rtitute  of  British 
ArcfiitteU,  April  5fA,  ami  36/A.] 

Im  bringlnff  under  vour  notice  the  Tovers  and  Spires  of  the 
City  Churched,  it  will  be  my  itliject  to  ^ve  some  nr  the  results 
of  the  observations  which  1  mnde  while  engaged  in  taking  the 
raeaKurementa  for  the  geometricnl  drawinffv  and  views  nuw 
exhibited.  It  is  hardJy  necessary  to  remind  you  under  what 
drcumstancee  these  admirable  ipecimens  of  architecture  were 
designed  and  carried  into  execution.  The  catastrophe  of  the 
Great  Fire  as  an  historical  event,  and  the  name  of  \vren  ao  the 
renovator  of  this  metropolis,  will  urobnbly  outlive  these  endur- 
ing monumenttt  of  his  fame.  Well-known,  however,  aK  they 
have  been,  aa  the  ptide  of  this  city  fni  nearly  two  centurica,  it 
IB  a  remarkable  fact  that  they  have  hitherto  received  very  little 
practical  attention,  th«u{th  frequently  represented  in  work*  of 
a  pictorial  character,  which  do  not  convey  those  correct  ideas 
of  form  and  proportion  that  are  so  valutible  to  the  architect. 
Had  these  edifice^  been  gltuated  farther  from  home,  we  Khould, 
in  all  probability,  have  hnd  long  ere  this,  most  accurate  mea- 
vurementH  uf  every  portion  of  them;  for.  as  Culin  Campbell 
observes,  **the  general  e»teem  that  travellers  have  for  tbinf^s 
that  are  foreign  is  in  nothing  more  conspicuous  than  with 
regard  to  buildinir.  though  perhaps  in  most  we  are  equal,  and 
in  aome  things  surpass  our  neighbours."  In  confining  ourselvee 
to  the  towers  and  spirea,  it  must  be  borne  in  mind  that  the 
interiors  of  ^Vren's  cnurchcs  are  not  less  worthy  uf  nttention. 
The  crowded  and  irretritlar  forms  of  the  different  sites  called 
forth  the  fertility  of  ^Vren's  talents  and  ingenuity  in  over- 
coming numerous  difficulties,  out  of  which  he  contrived  to  pro- 
duce effects  full  of  beauty  and  excellence  as  the  happy  results. 
Other  styles  than  those  in  which  Junes  and  Wren  designed 
have  eicnisively  been  termed  eccltsiattictil:  but  it  may  be  safely 
aaserted  that  the  pliiuR  of  the  city  churche.i  dehigiiLMi  by  Wren 
are  the  best  adapted  to  the  protectant  ritual,  and  that  the 
instructionti  which  he  has  left  with  regard  tu  church  building  are 
well  worthy  the  attention  of  all  intrusted  witJi  the  direction 
and  control  of  such  matters.  Of  the  exterior  of  theite  churches 
there  is  but  little  to  notice^  facing,  an  they  do,  narrow  lanes  and 
eoarta,  which  allow  no  space  for  archite<-tural  diKplay.  It  was 
Wren's  with  to  keep  each  church  detached  by  setting  bnck  the 
lurrounding  houseti;  he  was,  however,  prevented  frum  accom- 
plishing his  object,  so  that  many  of  his  churches  have  but  one 
front,  and  that  only  risible  at  the  distance  of  a  few  yards.  The 
want  of  opportunity  for  the  display  of  any  architectural  facade 
has  been,  however,  in  must  instRnces,  conipcni^ntcd  fur  by  the 
importance  given  to  the  towers  and  spires,  which  are  placed  in 
the  most  favourable  position,  and  riee  fairly  upwards  from  the 
■olid  ground,  instead  uf  being  perched  on  the  roof  of  the  main 
building,  or  of  the  projecting  portico,  as  is  the  cade  in  too  many 
later  examples. 

No  church  seems  complete  without  a  tower  or  spire.  Wren, 
writing  on  this  subject^  observes:  *'I)andM>me  spires  or  lan- 
terns, rising  in  good  proportion  above  the  neighlMiuring  houses 
(of  which  I  have  given  several  in  the  city,  uf  different  forroii), 
may  be  of  sufficient  ornament  to  the  tower,  vtithout  great 
expense  for  enriching  the  outward  walla  of  the  churches,  in 
which  plainness  and  duration  ouglit  principally  if  not  wholly 
to  be  studied.  VVlien  a  p&ri»li  is  dIvidt'J.  I  suppose  it  may  be 
thought  sufficient  if  the  Mother  Church  has  a  tower  large 
enough  for  a  good  ring  of  belln,  and  the  other  churche»>  smaller 
towers  fur  two  or  three  hells,  because  great  towerti  and  lufty 
steeples  are  sometimes  more  than  half  the  charge  of  the  church." 

The  distinction  between  a  spire  and  a  lantern  may  be  said  to 
depend  on  the  form  and  outline,  and  mure  particularly  on  the 
proportion  which  each  respectively  bears  to  tlte  supiK)rting  sub- 
structure or  tower.  In  a  spire,  thin  proportion  is  about  that  of 
equality;  in  a  lantern,  the  superstructure  is  about  one-half  the 
height  uf  the  tower  beneath.  The  towers,  without  the  spire  or 
lantern,  will  be  found  to  vary  from  four  to  five  times  their 
breadth  in  beif^bt.  It  is  hardly  possible  to  conceive  a  greater 
variety  than  W  ren  has  exhibited  in  the  de^^igns  of  his  Towers 
and  Spires,  all  of  which  are  baaed  on  principles  distinctly  laid 
down  in  his  writings.  These  buildings  may  be  r]a»4Kificd  for 
coosideration  under  the  following  heads: — Stuue  Spires;  Stooe 


Lanterns;  Lead  Splrea;  Lead  Lanterns;  Towers;  a  tabular  list 
of  which,  with  their  dates  and  dimensions,  la  subjoined. 

Stone  ^(tirtt.  !>■».  Heiibt.  Biw. 

1.  St  Bride'i.PlMt.it»Mt 1700  2J0  30 

2.  St.  Mirjie-Baw,  Cbcsptide ICt^O  223  32 

3.  St.  Vfdul'i,  Poit«rUne 1697  ICO  20 

4.  St.  Antbolini',  Witlinfi-itreet  ....  1682  1S8  20 

5.  Christ  Church,  Newgaie-ttreet . . . .  1704  160  233 

Stone  Ltmterat, 

1.  St.  Stephen'!,  Walbrook 1672  130  20 

2.  St.  MicbicI  RojtI.  CoUege-faill   ..  1694  135  20 

3.  St.  Jsinei.  Girlick-hUl 1603  123  203 

4.  St.  Miry  Magdalen,  Old  PUh-itreet  IGSi  86  16 
».  St.  l)un»UD'«m-lhe-Eut 169S  171  20 

Ltad  Spirei. 

1.  St  MarssTtt  Patten'a,  Rood-latM..      1687         200         22 

2.  St.  Switbio's,  Cannoa-street    ....      1679         lAO         20 

Lead  Lantertu. 

1.  Si.  Magnna*.  Loadoo.bridge 1705  183  30 

2.  St.  Ftitcr'a,  Carnbil) 1681  141  20 

9.  St.  Benet'a,  Gracecborch-Uraet    ..  16H3  144  20 

4.  St.  Benet'a,  Tbamea.strut 1683  113  16 

a.  St.  Benet's  Pink    lfi7S  100  18  9 

6.  St.  MsryVAhcburch 1«M  ISO  20 

7.  St.  Martia'i.  Ludg«t«.biU 1684  170  22 

8.  St.  Matgaret'i,  Lolbbury 1C90  142  18 

9.  S(.  MildrH'i,  Rrcad.Blrect 1662  ISO  IB 

10.  St.  Jamea'i,  WeitmiDater —  136  24 

U.  St.£<lmuo<l  the  King    1600  136  17 

12,  St.  Micbatrl'i.Qnccnhithe 1677  140  18 

n.  St.  Auitin'i,  Watling-itreet 169h!i  140  20 

U.  St.  Nichnlaa'.Cole  Abbey 1677  120  19 

13.  St.  Uwrence'i,  Jewrj 1677  160  23 

16.  SU  Micba«l'i,  Buiiihaw 1679  140  2t 

17.  St.  AimeandSt.  Agoea'    1673  93  14 

18.  St.  Stephen's.  Coleroan-ttrset  ....  1676  85  — 

la.  St.  Ma.y'i.  Aldertnanbury 1677  90  - 

20.  St.  Midutl'a,  Wood-strMt 1675  90  - 

TbiMra. 

1.  St.  Andrew'..  Holhoro 1704  HO  23 

2.  St.  Mary'i.  Somerset 1693  110  20 

3.  Allhallow'a,  VrnliDg-itraet 1697  104  176 

4.  St.  G^nrge'*,  Boiolph-Une    1674  72  16 

5.  St.  Micbael'i,  CornhUl -  133  27 

6.  Sl  Mary's.  Aldermsry 1711  133  24 

7.  St.  Cl'-ment'i,  Eastcbesp 1686  88  16 

8.  Allhallon'i.  LotDlitril-itreet 1694  103  21 

9.  Sl.llaribolamew'i.bjtbeEicbaage  1679  90  — 

10.  AllliallawV  Tbaoiea-strcet 1083  88         39 

11.  SI.  Diobis' Back  Church,  Pancbarcb' 

atreet 1 684  101  20 

12.  St.  Aadrew'a,  Blaclirnar 1692  80  18 

13.  St.  Mitth«i*'s,  Piiday-itreet 1683  74  16 

II.  St.  Olavei.  Jflwry 1673  83  - 

15.  St.  Sepulchre's,  Sowgate.itrest.. ..  -  140  - 

16.  St.  .Mildred's,  Poultry 1C7G  73  16 

17.  St.  Mary.aUHiU     1672  96  - 

IB.  SU  Clement's,  Strand,  left  a  Tower 

by  Wtco 1682         116 

Th»  dlmenftiABS  of  kcl|ht  an  glnn  ap  to  tbc  top  at  llit  vas*.  or  Anial, 

Of  the  above  list,  it  may  be  obserred  that  the  Stone  Spires 
and  Stoue  Lanterns  are  the  objects  mobt  wotthy  of  considera- 
tion. 

With  reference  to  the  skill  displayed,  both  in  the  design  and 
in  the  construction,  it  will  be  seen  that  St.  ftride's  is  a  compo- 
sition of  ei]nalitie£  in  which  there  is  a  pleasant  succession  of 
%-ertical  and  horizontal  lines,  beauty  being  obtained  by  agreeable 
ropeti  tiling,  and  not,  a»  in  moHt  4>tner  intttances,  by  harmonioux 
varieties).  The  spire,  which  is  formed  of  a  series  of  open  arches 
rising  in  succeesion  above  each  other,  shows  how  well  Wren 
could  repeat  forms  without  at  the  same  linie  rendering  them 
monotonous.  The  construction  of  this  opire  materially  differs 
from  any  other — Italian,  or  Gothic.  The  arches  form  vaults  or 
cells  within,  which  are  (irmly  bound  together  hy  the  central 
spiral  curd  or  staircase,  and  thuH  equally  diistribute  the  pressure 
over  the  surface  below,  imitating  in  a  beautiful  manner  some  uf 
the  struiigettt  forms  of  nature.  The  provision  made  for  carry- 
ing this  spire  is  excellent.  Within  the  belfry  are  angle  corbels 
with  Ant  surfaces  which  contract  the  square  to  the  octangular 
form,  which  Is  reduced  to  a  circle  by  a  bold  rounded  moulding 
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level  with  the  top  of  the  exteinsL  cornice.  The  circle  tneasurec 
17  feet  in  diameter,  and  above  it  riseji  a  lofty  conical  dome, 
Ruasuring^  14  ft.  6  ia.  to  the  crovn.  The  videa  of  this  dome  are 
•omewhat  of  an  of^ee  form,  but  nenrly  flat  to  within  a  very 
short  distance  of  the  apex;  and  it  shiiuld  be  diatinctly  observed 
that  the  joints  of  the  masonry  do  not  radiate,  but  nre  Icept  per- 
fectly horizontal,  each  layer  corbellinf;  over,  with  a  sligntly 
hevilled  surface,  until  witbin  a  few  courae«  of  the  keystone. 
Had  any  other  construction  been  adopted,  oven  metal  bands 
would  not  have  litn^  retnined  the  whole  together.  The  masonry 
uf  this  part  is  extremely  moiMive  and  carefully  connected,  the 
depth  of  the  keystone  l>einf(  not  le^s  than  i  ft.  9  in.  The  spaces 
between  the  sides  of  the  dome  and  the  exterior  measure  nearly 
double  this  dimension,  and  it  is  probable  that  voids  aie  left  at 
intervals  within,  though  there  is  now  no  opportunity  of  ascer- 
tainin{{  the  fact. 

The  flpire  of  Bow  Church,  on  the  other  hand,  is  a  composi- 
tion of  varieties — the  solid  and  the  open,  the  wiuare  ana  the 
circular,  the  vertical,  the  horizontal,  and  the  flowing.  The 
nolid  ftiiunre  tower  and  the  light  circular  spire  with  its  beautiful 
peristyle,  where  the  columns  are  lust  in  succession,  the  flowing 
lines  of  the  open  arches  above,  the  return  to  columns  on  the 
next  Ktury,  and  the  fininh  bv  repeating  the  flat  forms  of  the 
tower,  the  play  of  light  and  shade,  and  the  elegunce  of  the 
outline,  render  it  n  masterpiece  of  its  kind,  which  will  probably 
never  be  surpaiseil.  The  walls  of  the  tower  are  7  feet  thick  as 
high  as  the  belfry.  The  temiinntiona  in  the  form  of  scrolls 
placed  at  the  corners  of  the  tower,  and  surmounted  by  vases, 
have  great  beauty  of  form,  and  admirably  prevent  any  abrupt- 
ness in  the  transition  fiom  the  mtuare  tower  to  the  circular 
spire.  The  spire,  the  centre  of  which  is  a  cylinder  of  masonry 
9  inches  thicK,  is  supported  on  a  dome  resting  on  massive 
moulded  corbeilings  in  the  angles  of  the  belfry.  The  dome  in 
circular  on  plan,  and  VO  ft.  S  in.  diameter  at  the  base.  It  is 
slightly  curved  in  section,  and  rises  to  a  height  of  18  feet  above 
the  Hprioffing.  The  joints  in  the  masonry  of  the  dome  are 
horizontal,  as  may  be  ob^rved  in  the  entrance  to  the  upper 
part,  which  passes  through  one  of  the  sides. 

St.  Vedaats  spire,  too,  ix  a  charming  composition  of  varieties; 
the  square,  the  concave,  the  convex,  and  the  suuarc  repeated  in 
the  pyramidal  termination,  give  hard  and  soft  shadows  most 
agreeably  distributed. 

Christ  Church  spire  is  a  composition  of  light  work  contrasted 
with  solid,  on  the  square  plan  throughout. 

St.  Antliolin's  spire  is  nn  octagonal  componitiun  of  a  solid 
character,  hvii\a  u  skilful  adaptation  of  the  ordinary  Gothic 
spire  to  the  iLiJiau  stytt*. 

The  manner  in  whicli  the  towers  supporting  the  spires  are 
treated,  ban  great  influence  on  the  effect  of  the  whole  composi- 
tion, or  steeple.  In  the  examples  mentioned,  it  will  be  seen 
that  the  number  of  apertures,  their  forms  and  proportions,  the 
subdivision  by  bands  and  ct>mices,  and  especially  the  decora- 
tion of  the  belfry  story,  are  ko  arranged  as  to  form  a  suitable 
substructure  to  the  upper  portion  or  spire. 

Among  the  Stone  Lanterns,  those  of  St.  Stephen,  Walhrook, 
St.  James,  Gurlick-hill,  and  St,  Michael  Koyal,  are  fine  speci- 
mens. 1'he  two  first  are  square  in  plan,  and  present  the  ^tern- 
liarity  in  their  construction  of  being  carried  on  domes  springing 
from  pierfl  in  the  internal  angles  of  the  belfry,  wfaich  piers  are 
built  independent  of  the  walls,  and  transmit  the  weight  to  the 
thicker  work  below. 

The  lantern  of  St.  Michael  Royal  is  octagonal  in  plan,  and  is 
supported  on  a  dome  resting  on  deep  corbels  in  the  angles  uf 
the  belfry.  In  this  instance,  the  assistance  of  strong  iron  tie- 
rods  is  required,  to  resist  the  outward  thrust  of  the  arches 
beneath  the  dome. 

The  lantern  of  St.  Dunstan'n-in-tbe-East  is  a  remarkable 
production,  both  fur  construction  and  symmetry.  No  ancient 
example  can  compare  with  it  in  these  respects.  That  of  St. 
Nicholas,  Newcastle-upon-Tyne,  almost  the  only  ancient  exam- 
ple remaining  since  the  destruction  of  old  St.  Alary-le-Bow, 
would  not  be  worthy  of  mention  if  placed  by  its  aide.  In  St. 
Nioliolau',  the  wide  span  ncruss  the  tower,  and  the  low  rise  of 
the  lantern  and  flying  buttresses  above  the  battlements,  appear 
to  overpower  the  reitistance  to  their  thrutit.  On  the  other  naud, 
St.  Duostan's  stands  e&ity  and  graceftd,  every  portion  appearing 
to  be  at  re^t,  and  conveying  the  full  impression  of  enduring  ok 
an  undoubted  masterpiece  of  its  kind.  From  each  angle  of 
the  parapet,  but  fairly  within  the  pinuaclea,  rise  the  graceful 


flying  buttresses  which  support  the  lantern.  These  mearara 
2  ft.  i  in.  by  1  ft.  8  in.,  and  rhse  with  the  same  dimensions  to  the 
curve  immediately  below  the  lantern,  where  they  are  Mthered  ^ 
round  a  circular  aperture  3  fl.  6  in.  diameter.  The  lantaro, 
externally,  is  not  less  than  6  feet  across,  and  the  diHtributinn  ol 
the  joints  of  the  masonry  nt  this  point  is  the  most  delicate  part 
of  the  coHKtruction.  The  flying  buttresses,  the  joints  of  which 
slightly  radiate  in  the  upper  part  above  tlie  haitiementa,  are 
carried  on  long  flat  corbels  96  feet  deep,  reaching  to  the  bottom 
of  the  belfry  and  to  the  thicker  walls  of  the  story  below. 

St.  Dunstan's  is  a  remarkable  edifice,  though  it  cannot  be 
praised  for  what  is  called  good  Gothic  detail,  for  Gothic  vat  a 
style  little  understw)d  ur  cured  about  in  Wren's  time;  it  never- 
thelem  possesses  so  many  compensating  qualities  as  to  be  wel} 
worthy  the  attention  of  the  motit  refined  mcdig^vol  critic.  ^Vrt^ 
has  been  censured  for  building  in  a  style  of  which  he  was  not 
perfect  master;  it  must,  however,  be  recollected  that  he  did 
not  adopt  Gothic  but  in  esses  of  necessity  like  the  present,  ana 
that  he  gave  a  decided  preference  to  what  was  considered  a  new 
and  a  better  style. 

Next  to  the  stone  spires  of  St.  Bride's  and  St.  Mary-le-Bow^ 
the  lead  spire  of  St.  Margaret  Patten's,  Rood-lane,  is  the  lofU-^ 
est  attached  to  the  city  churches.  It  presents  a  good  outlin«| 
equal  to  some  of  the  most  approved  Gothic  examples.  Thft 
timber  framing  uf  which  it  is  formed  deserves  notice^  strength 
and  security  from  torsion  being  obtained  by  the  skilful  disp<H  ' 
sitioo  rather  than  front  the  scitntlitigs  uf  the  timbers. 

St.  Magnus',  London-bridge,  displays  the  loftiest  and  hand'*  ' 
Romest  of  the  lead  lunterns.  The  cupola,  which  is  uf  maaonrf  I 
below,  is  of  an  octagonal  shape,  and  like  the  tower,  measure^ 
a  foot  more  in  one  direction  than  the  other;  this  irregularity  14  , 
however  so  treated  as  to  be  imperceptible.  It  is  relieved  bjr 
large  openings,  ajid  is  finished  with  a  dome  and  upper  laaterik  I 
of  exceedingly  graceful  contour.  ' 

The  lead  lanterns  of  St.  Peter's,  CornhUl,  and  of  St.  Benet'a, 
Thames-street,  may  be  named  as  good  examples,  and  have  towers 
constructed  of  red  brickwork. 

Of  the  towers  many  were  doubtlea  designed  to  carry  cupolai|  1 
which,  indeed,  in  one  or  two  instances,  are  said  to  have  becaj 
removed.    Of  those  intended  to  remain  as  towers,  th«  sunt 
worthy  of  notice  are — 

St.  Andrew's,  Holborn,  which  is  •  fine  example  with  deeply 
sunk  and  enriched  belfry  windows,  a  strong  cornice,  having 
coupled  trusses  at  the  angles  and  elegant  scroll  pinnacles  over. 

St.  .Mary's,  Somerset,  has   eight  lofty   piunoclefl,  varying  ia 
height,  which,  though  perhaps  somewhat  too  rich  for  the  tower,  j 
group  well  in  perspective. 

Allhalluw's,  Breud-tftreet,  has  open  tripled  arches  and  lot\j,  1 
obelisk  pinnacles  at  the  angles,  ana  is  a  very  picturesque  com- 
position. 

Allhallow's,  Lombard-street,  St.  Dionis'  Back  Church,  and 
AllhalloH-'s,  I'hameH-street,  have  bold  ornamental  parapets,  and 
the  latter  has  a  block  cornice. 

Tlie  (iothic  Towers  of  St.  Michael's.  Cornhill,  and  3t.  .Mary's, 
Aldermary,  were  nearly  the  last  of  Wren's  works;  but  though 
last,  certainly  not  least,  either  as  to  dimensions  or  importance. 
They  have  each  octagonal  pinnacles  at  the  angles  not  leas  than 
7  feet  across,  but  they  have  this  resemblanfre  only,  their  general ' 
appearnnce  and  treatment  being  very  different.     The  outlines  | 
nre  e-xtremely  bold  and  effective,  and  the  latter  is  by  for  th*  1 
best  Gothic  example  of  the  period. 

With  reference  to  the  construction  of  these  edifices,  it  will  I 
be  hardlv  necessary  to  observe  that  Wren  s  towers  and  spires  [ 
were  built  "in  the  most  substantial  and  workmanlike  manner," 
and  to  adapt  the  words  of  modern  specifications  still  further, 
"the  materials  used  were  the  best  ui  their  respective  kinds; 
but  bi^ro  ends  the  similitude.     Wren  put  u  different  construction  < 
on  these  words  from  that  often  given  in  the  present  day;  with  I 
him  none  of  the  fundH  which  should  be  expended  in  stability  I 
were  wasted  in  decoration — a  fault  which  is  perhaps  mainly] 
attributable  to  the  present  defective  state  of  competitions,  wits  | 
which  Wren  was  not  troubled.     The  walls  of  the  towers  vorj  < 
from  5  feet  to  7  feet  in  thickness,  and  are  of   solid  masonry, 
sometimes  backed  up  with  brick,  but  generally  with  stone  of  a 
rougher  dp-KCriptiun.      The  stone  is  l^>rtland,  the  timber  uok, 
and  the  lead  must  have  weighed  at  least  10  lb.  to  the  foot 
superficial.     The  floors  in  nearly  all  the  towers  are  carried  upoo 
corbvla,  a  preferHble  mode  to  inserting  the  ends  of  the  beama 
in  the  walls,  as  the  floors  are  more  readily  replaced  when  de-j 


rtit  CiVtL  ENGINEER  AKD  AliCHITECT'S  JOURNAL. 


J71 


Mfed,  «n4  the  waUa  are  not  m  linble  to  b«  injured  by  ftre  or 
ftraiiiiL  The  towCTft  have  in  nearly  e^ery  instance  convenient 
HMMH  to  the  belfry  or  psnijiet  by  rirciilnr  stone  staircases;  and 
ft  {s  worthy  of  notice  that  the  front  line  of  the  steps  runs  to 
the  centre  and  not  to  the  face  of  the  newel,  ns  is  usual  in 
GothtG  ttaircaHeii;  this  perhaps  orcajtiona  a  little  more  work, 
but  gives  a  much  better  tread.  The  block  cnrnicei  and  enriched 
pttrBpeia,  which  are  so  frequently  imitated  in  the  more  modern 
{Art*  of  the  metropoli<i,  were  fimt  used  by  ^Vren. 

Wren  observes  that  spires  were  of  Gothic  extraction,  to 
which,  however,  his  imitations  have  no  further  resemblance 
than  their  pyramidal  outline.  Those  nearest  appronchini; 
Wren'K  are  tne  Lombardic  and  Italian  campaniti,  aud  though 
Wren  diws  not  appear  to  have  visited  those  countries,  still  he 
wai  doubtlesB  well  aware  of  their  existence  and  formB;  they 
are  however  quite  a  diiitinct  apecies,  are  of  vnst  dim  emtio  iih,  nnd 
have  different  proportions.  The  earlier  campanili  dnto  from 
more  than  lOOO  yearn  before  Wren's  time;  their  upper  parta 
are  divided  into  a  number  of  e<iua[  ntoricK,  enriched  with  nrchex, 
and  the  upper  stories  were  aubiiequently  frequently  brolien  into 
the  octa^mal  furm  and  covered  with  a  spire;  from  these  were 
derived  the  Norman,  and  afterwards  the  beautiful  Gothic  Htee- 
plee,  as  at  Boston,  Louth,  and  Salisbury.  When  the  Gothic 
was  ejchmusted,  the  Italian  architects  of  the  revival  returned 
pretty  closely,  but  with  p-eater  rel^nement,  to  the  forms  of  the 
early  campanili,  though  but  few  if  nny  of  their  works  can  be 
called  spires,  m  that  it  remained  for  Wren  to  rival  theM  Gothic 
edificefr--but  in  the  Koman  style  and  detail.  It  will  thus  be 
aeen,  architecture  being  more  a  science  of  growth  than  of  posi- 
tive invention,  that  HpireA  were  first  derived  from  Roman  archi- 
tecture about  1000  years  ago,  were  continued  and  perfected  in 
Gi>thic  architecture  during  a  space  of  500  yearit,  and  were 
afterwards  re-tran-iplanted  in  their  original  style,  in  which  the 
genius  of  Wren  ha^  made  them  flourish  with  equal  success.  In 
a  paper  read  before  the  Institute,  Mr.  I'Aniion  observes  with 
zcapect  to  campanili;  *4*erhaps  there  are  no  finer  modern  in- 
■tUMW  to  be  met  with  than  the  beautiful  compositiunH  of  our 
countryman  Sir  Christopher  Wren«"  and  having  paid  probably 
mure  attention  to  thin  subject  than  any  one,  1  can  most  com- 
pletely concur  in  Mr.  rAnson's  statement. 

The  great  difference  between  Wren's  spires  and  the  revived 
Italian  canipanili  is,  that  the  former  have  a  lofty  pyramidul 
outline-,  are  divided  into  three,  four,  or  five  stories,  and  are 
enriched  with  open  stages  of  columns  or  pilasters.  The  columuD 
used  in  thiH  elevated  position  are  differently  treated  than  when 

5 laced  near  the  ground,  and  the  orders  have  a  much  bolder 
escription  of  detail.  To  design  a  spire  in  this  style  requires  a 
good  Icnowledpre  of  perspectire,  for  as  Wren  observes — "Every- 
thing that  appears  weu  in  orthography,  may  not  be  good  in 
model,  and  everything  that  i^  good  in  model,  may  not  be  so 
when  built;  but  tbia  will  hold  universally  true,  that  whatsoever 
!■  good  in  perspective,  will  hold  so  in  the  prinripal  views,  if 
thu  caution  only  be  observed,  that  regard  be  had  to  the  dis- 
tance of  the  eye  in  the  principal  stations." 

With  reference  to  their  comiKxtition,  Wren  also  gives  some 
further  valuable  information.  ^''J'hing^  tteen  near  at  hand  may 
have  small  and  many  members,  be  well  furnished  with  orna> 
meats  and  lie  Hatter;  on  the  contrary,  all  this  care  la  ridiculous 
at  great  distances;  there  bulky  membero,  and  full  projections 
castLog  quick  sbndows  are  commendable;  small  ornaments  at  too 
(Kat  distance  serve  only  lo  nirifiiHe  the  symmetry,  and  tu  take 
the  lustre  uf  the  object  by  darkening  it  by  many  little 
lows.  There  are  different  reasons  for  objects  whose  chief 
'  IB  in  front,  and  fur  those  whose  chief  view  is  sideways." 
In  this  branch  of  design,  it  should  be  noticed  that  Wren  has 
had  many  able  fnllowers,  foremost  among  whom  stand  his  pupils 
Gibbs  and  Hawksnimir,  then  Vanbrugh,  Uauce,  Arrher,  JhnifHy 
and  Klilcroft.  Gibba  built  St.  Martin's-in-the- Fields,  and  St. 
Mary's  in  the  Strand-  llawksmoor,  St.  George's,  Bloomsbury, 
and  St.  Mary's,  Woolnoth;  Dance  built  9t.  Leonard's,  Shore- 
ditch;  Archer,  St.  Phillip's,  Birmingham;  James,  St,  George's. 
Hanover-square;  and  nitcroft,  St.  Giles-in-th#-FieIds.  All 
these  are  very  beautiful  examples,  more  especially  the  two  first 
by  Gibbs  and  Hawksmtior,  Dnnce,  in  the  spire  at  Sboreditch, 
Ma  imitated  the  outline  of  St.  .Mary-le-Uuw,  but  on  a  Kmatler 
ttftle,  the  circular  peristyle  of  culuninss  which  is  perhaps  the 
weaken  part  of  the  latter,  being  strengthened  by  archea  walls 
returning  from  the  columns  tti  the  cylinder  within.  The  story 
above  haa  a  domed  covering  intitead  of  open  lying  buttresses, 
by  which  it  gains  in  solid  appearance,  but  loses  in  lightness  and 


elegance.  These  examples  have  alt  tbelr  relative  excellence, 
but  taken  as  a  whole,  they  cannot  be  compared  to  Wren's  best 
examples,  St.  Mary-Ie-Bow,  St.  Bride's,  and  St.  Vedast's. 

Diaftution. — Mr.  Fowler  stated  that  he  had  examined  closely 
the  spire  of  St.  Dunstan's-in-the-East,  and  could  confirm  what 
Mr,  Clayton  had  aaid  as  to  the  joints  of  the  fiving  buttretaM. 
These  were  not  at  right  angles  to  a  tangent  of  the  curve  as  in 
ordinary  archwork,  but  were  continued  horizontally  up  to  very 
near  the  conjunction  of  the  four  ffying  buttresses,  so  that  th« 
higher  or  upper  joint  seemed  to  him  to  occasion  some  little  weak- 
ness. It  was,  of  course,  a  balance  of  consideration  between  the 
bene6t  to  be  gained  by  spreading  the  lateral  thrust,  and  the 
danger  incurred  by  the  weakness  of  the  stone  at  the  acute  inner 
angle.  No  doubt  it  bad  been  a  matter  of  great  study  on  the 
part  of  the  architect,  and  his  conclusion  was  perfectly  judicious. 
It  was  remarkable  In  the  churches  of  Wren,  thac  where  the  tower 
stood  against  the  street,  it  was  alwajrs  perfect  from  the  base  to 
the  summit;  not  like  St.  Martin's  in  the  Fields  and  others, 
growing  nut  of  a  pediment  or  ntanding  on  a  ronf.  Although 
Wren's  details  were  all  Roman,  his  outlines  were  strikingly 
Gothic.  He  appeared  to  have  been  imbued  with  the  importance 
of  retaining  the  eccletioslicsl  form  of  oomposition  in  Gothic 
buildings,  and  to  gruft  upon  it  the  details  of  what  he  Ihuught 
the  more  legitimate  architecture  of  Italy. 

Mr.  BiLLinas  was  entirely  at  variance  with  Mr.  Clayton  as  to 
the  merit  of  the  tower  of  St.  DiinslanVin-the-Rast,  which  was 
not  to  be  compared  with  those  of  St.  Nicholas  at  Newcastle,  St. 
Giles's,  Kdinbiirgh,  and  King's  C'idlege,  Abfrdeen,  There  was 
nothing  wonderful  in  the  construction  of  St.  Dunetan's,  but  in 
the  others  there  was  involved  a  series  of  nicely  adjusted  enlcu- 
lations  of  what  a  Hying  buttreas  would  bear  upon  its  point; 
whilst  at  St.  Duni^tanV  the  pressure  was  almost  vertical.  The 
spirit,  however,  uf  Wren'K  Gothic  was  beautiful,  but  the  detail 
was  excewiivcly  bod.  Although  AVren  did  not  like  Gothic 
architecture,  he  did  not  hcxitate  to  adopt  its  principles — a  fact 
which  was  strikingly  shown  by  the  Hying  buttresses  within  the 
screen  wall  uf  St.  Paul's.  Though  giving  Sir  C.  VV'ren  all  the 
credit  justly  due  to  him,  he  would  say,  with  all  deference,  that 
many  of  his  spires  wero  far  from  faultles.4.  He  did  not  speak 
of  Bow,  of  St  Bride's,  of  St.  Vedast's,  or  of  St.  Dunstan's. 
Many  of  Wren's  churches  were  extremelv  beautiful;  and  those 
ho  referred  to  were  merely  not  quite  so  beautiful  ajt  the  rest. 
The  fact  was  that  Wren  was  an  overworked  man,  and  his  genius 
was  at  last  worn  nut.  Indeed,  Mr.  Billings  could  hardly  under- 
stand how  the  man  who  had  produced  the  spires  of  Bow  C'hurch 
and  St.  Bride's,  could  have  afterwards  produced  the  spire  of  St. 
James's.  While  the  detail  of  the  towers  of  U'estminster  Abbey 
was  wretched,  the  spirit  of  thoiie  lowers  was  eood,  and  un- 
doubtedly Gothic.  The  great  ability  shown  by  Wren  in  effect- 
ing the  junction  of  his  towers  with  their  spires  was  n  point  of 
the  liighest  merit,  and  a  study  fur  all  architects.  Their  variety 
showed,  indeed,  that  as  many  variations  could  he  made  in  the 
towers  and  spires  as  in  the  tracery  of  a  Gothic  panel.  The 
extraordinary  manner  in  which  the  plans  of  Wren's  churches 
were  adapted,  to  the  streets  they  were  placed  in  was  remarkable. 
Professor  Cockerell  had  pointed  out  an  instance  of  this  to  him, 
in  the  church  of  St.  Antholin,  H'atling-street,  which  was 
adapted  to  the  previous  bend  uf  the  street,  the  line  of  which 
had  been  altered. 

Mr.  Fowler  mentioned  as  another  instance  of  the  same  care- 
ful adaptation  to  local  circumstances  the  church  uf  St.  .Magnus, 
London- bridge.  Originally  the  lower  part  of  the  tower  was 
closed,  but  when  public  convenience  rendered  it  necessary  to 
carry  a  way  through  it  for  pa.«sengers,  It  was  found  that  in  the 
construction  of  the  work.  Wren  fiad  anticipated  and  provided 
for  Kiich  a  measure,  by  leaving  a  striiigbt  joint  in  the  masonry. 

Mr.  Nelson  drew  attention  to  the  campanili,  or  western 
towers  of  St,  Paul'e,  which  hod  not  been  mentioned,  but  which 
ho  had  always  regarded  as  extremely  beautiful.  By  M.  Qua- 
tremere  de  Quiucy*  they  were  quoted  in  disparagement  of 
Wren,  but  as  seen  from  Ludgate-hili  (and  he  hoped  tney  would 
some  day  be  better  seen,  and  the  cutliedral  he  thrown  more 
open  to  view),  he  could  not  but  regard  them  as  highly  eff'ective. 
'The  mode  of  comclruction  in  the  domed  part  of  Wren's  spiree, 
by  the  adoption  of  horifontal  instead  of  radiating  joints,  re* 
called  A  mui^h  more  ancient  employment  of  that  system  In  the 
Treasury  of  Atreiis  at  Mycente,  in  Greece,  which  he  believed 
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Profewor  Donaldson  was  the  Bntt  to  elucidate.  The  stalreues 
in  the  Spires  of  Bow  and  St.  Bride's  were  very  ioteresting;  he 
believed  the  hint  for  the  way  in  which  the  latter  ira«  carried, 
and  the  tttenffth  ciiTorded  by  it  was  derived  from  natural  objectM 
— irom  a  study  of  couchology.  In  conclusion  he  drew  the 
attention  of  the  meeting  to  the  admirable  manner  in  which  Mr. 
Clayton  had  arranged  and  clasiified  the  towers  and  npireH  of 
Wren  in  his  drawingii. 

Mr.  Jbn<(ino9  snnrerted  that  there  hod  been  an  alteration  in 
the  spire  of  8t.  Bride's,  which  did  not  present  the  (tame  appear- 
uiCQ  u  when  orifinnlly  designed  by  Wren.  It  was  reported 
that  s  whole  story  nad  been  removed. 

Mr,  Clatton  BiUd  it  had  been  lowered  7  feet^  chiefly  in  the 
obelisk.  That  dimension  would  not  have  admitted  another 
story. 

Mr.  Gabliku  inquired  whether  Mr.  Clayton.  Jn  his  exaroina- 
tion  of  the  more  lofty  spirets  had  noticed  what  provision  was 
made  for  protection  from  iightning, 

Mr.  JKNKi.vo-t  thought  there  would  be  no  difficulty  whatever 
in  the  employment  of  lightning  conductorv  internally. 

Mr.  BiLLiNos  said  that  H'ren's  spires  were  as  liable  to  be 
twisted  as  any  others  which  had  conductors  at  thetopffoing 
through  the  centre  of  the  spire.  The  spire  of  St.  Martins  was 
Btrutk  about  two-thirds  of  its  height  from  the  top. 

Mr.  Clayton  said  that  church  had  no  conductor. 

Mr.  Oakling  said  the  weathercock  itself,  which  went  some 
distance  into  the  spire,  would  act  as  a  conductor  as  far  as  it 
went.  He  thought  t'  at  conductors  placed  inside  were  liable  to 
be  severed  williuut  attracting  notiMf  which  could  not  be  tlie 
case  if  they  were  outside. 

Mr.  Hksketu  said  the  present  practice  was  to  connect  the 
lightning  conductor  as  much  as  possihle  with  aU  the  metal-work 
of  the  buiiding,  and  to  carry  it  down  into  the  earth;  and  this 
might  be  done  by  connecting  it  with  a  water-pipe, 

Mr.  Garlino  said  that  was  the  case  at  St.  Paul's,  where  the 
conductor  was  ainnected  in  numerous  places  with  the  rain-water 
pipes  and  the  lead-work. 

Mr.  FowLEB  observed  that  damage  by  lightning  only  occurred 
where  the  electric  current  was  resisteif,  and  all  that  was  neces- 
sary was  to  provide  the  mcanH  of  conveying  it  to  the  earth. 

Mr.  C.  H.  Smith  stated  as  the  result  of  his  examination  of 
the  spire  of  St.  Martin'ti  Church,  that  the  lightning  appeared  to 
hare  struck  the  vane,  and  run  down  the  rod  supporting  it;  and 
the  mixchief  Iwgan  where  that  rod  terminnted.  The  current 
went  &oro  that  point  to  the  stone-work  in  the  spire,  which  was 
fixed  together  with  very  strong  iron  crampn  run  with  tend;  and 
in  its  passage  through  the  »tone  from  one  of  these  cramps  to 
another,  the  masonry  was  split  in  a  spiral  line  nil  round,  hardly 
one  of  the  stonea  in  that  line  remaining  entire.  It  then  made 
its  way  to  the  lend-work  of  the  rouf  and  down  the  metal  pipes 
inaide  the  pilasturit.  As  to  the  principle  of  lightning  conduc- 
torSf  it  was  well  known  that  a  beU-wlre  would  serve  to  tmnsmit 
the  current;  but  the  danger  was  that  so  much  heat  might  be 
generated  na  would  melt  the  wire;  and  therefore  it  was  neces- 
sary to  make  the  conductor  of  Huthcieut  substance  t<i  prevent 
its  being  fused.  With  ro»j>ect  to  the  masonrv,  he  observed  that 
Wren  had  used  in  some  of  his  churches,  as  in  the  porch  of  St. 
Bride's  and  the  inside  of  St.  Pn)irs,  a  soft  and  cheap  description 
uf  stone  which  came,  he  believed,  from  Wiudrush,  m-air  Burford. 
in  Oxfordshire.  The  Portlmid  Mtunt;  of  Wren's  churchett,  anu 
uthen,  to  the  ^ear  17-tO  or  1760,  was  extremely  coarse  and  full 
of  a  species  u(  Hinall  oyster-shell.  This  might  be  noticed  in 
Hawksmoor's  Church  (St.  Mary'a  Woolnoth),  Lumhard -street. 
This  kind  of  stooe  had  been  brought  from  the  eatiteru  Kide  of 
the  Isle  of  Portland,  where  a  large  quantity  of  it  stilt  remained. 
This  was  proved  by  the  documents  in  the  possession  of  the 
family  whose  ancestors  supplied  the  stone  fur  St.  Paul's  and 
Greenwich  Hospital.  It  wua  then  called  ^'best  bed  stone,"  being 
the  best  then  known,  and  it  stilt  retained  that  name,  althuugu 
much  better  stone  was  now  worked.  The  Portland  ntone  now 
in  use  was  introduced  not  long  before  the  time  v(  Sir  VV.  ChHin- 
bers;  and  the  north  front  uf  Somerset -house  would  be  found  to 
be  of  a  very  superior  kind  of  stone  to  that  of  MVen's  time. 

Mr.  lavLVE  explained,  from  his  own  observation  in  drawing 
it  for  the  Royal  Academy,  about  dix  months  agf>,  the  construc- 
tion of  the  upper  part  of  the  spire  of  Bow  Church,  in  Uie 
masonry  of  whidi  (in  the  solid  part  of  the  drum)  pieces  or 


dowels  of  English  oak  were  inserted,  apparently  to  diminish  the 
vibration.  He  felt  sure  they  were  placed  there  when  the  spiro> 
was  6r8t  erected.  Krom  the  want  of  a  proper  conductor,  this 
spire  was  very  liable  to  injury  from  lightning. 

Mr.  Smith  aaid  it  would  be  easy  to  hang  a  chain  of  wire  |-ineh 
or  4-tnch  thick  from  the  spindle  of  the  vane  inside  the  spire 
and  tower  down  to  the  ground. 

IHmmilemi  qf  Haii«n  CampamiU, 

HHght  Id  Pivfiortiofi  ot 

Knfllih  FmL  Betf bl  lo  But. 

Cremoot  I)  Torrsno 396  — 

Square  part,  ]  of  whole  height. .       —  6 

Venice  8.  Mirco 3&0  — 

S^usre  ptrt,  ]  of  whole  height..      —  ft 

Sieaas,  Torre  del  Marigis 338  — 

Modrna,  Is  Glurlindina 313  — 

Dolngns.  Torrs  AsioeUi 318  12 

Florence 273  6 

Psrma    Sfttt  8 

Sienna,  Cstbedral ,...,     810  8 

Pist,  letoing  tower  (eiroalar) ....     17S  3 

Locca 177 

Bologna,  Torre  Guiiendi 161  — 

Rome,  Ss.  Miria  iu  Coamedin  ....      1 10  7 

Pisa.  S.  Nicola 109  & 

fffifkti  uf  Wettam  l^aiMn  and  S/rirH  </  sosw  CatUOrmlt. 

VSCC  Eucalcd. 

Cologne &14  — 

Ulm  lA.D.  UOO) 491  237 

Struburg  452  — 

PriboarB(A.D.  1122-1162) 41S  ~ 

ABtw«rp(A.o.   U20.U18) 403-7  — 

York  191  - 

Saliibnry  (a.o.   13&0} 404  - 

Old   St.  Paul'i   &20 

Vienna    463  - 

Botton,  Liocola  (Church)   266  — 

Norwich 309  — 

Ckicheater 300 

Lichfield tit  - 

Lincoln 264  - 

Canterbury , 230  — 

Glouceiter 223  — 


WATER-WHKEL    REGULATOR. 

James  Finlkv,   of  Putnam  County^  New  >'or/r.  Patentee.* 

Ik  the  annexed  en^avings,  fig.  1  is  a  side  elevation  of  Fin- 
ley's  patent  differential  governor,  as  applied  to  Whitelaw  and 
Stirratt's  patent  water-wheel;  fig.  S  is  a  plan  of  the  gearing 
on  the  top  of  the  water-wheel,  in  connection  with  the  gover- 
nor; and  hg.  3  is  a  front  elevation  of  the  governor,  apart  from 
the  water-wheel; — in  which  figures  the  same  letters  refer  to 
the  same  paita. 

b,bf  is  tne  water-whe«l;  d,  d,  the  jet  apertures;  a,  a,  thenuUn 
pipe;  «,  the  water-wheel  shaft;  /,/,  the  main  gearing,  by  which 
the  power  is  transmitted  to  the  main  shaft  g,  and  drum  A,  and 
from  thence  by  »  bond  to  any  machinery  on  Mhich  it  may  be 
intended  to  net;  i,  u  andj,j^  are  parts  of  the  framing;  p.  Is  a 
reviilving  pendulum,  mounted  un  a  spimlle  ?,  which  in  fig.  1  is 
situated  beyond  a  second  spindle  r,  as  seen  in  tig.  3,  and  is  sup- 
ported by  a  step  on  the  upper  edge  of  the  lower  frame  at  i. 
This  spindle  is  driven  from  the  water-wheel  shaft  by  the  cog- 
wheels IP,  ic,  and  carries  two  cog-wheels  m  n\  of  different  sites, 
which  gear  into  two  himilar  cog-wheels  rn,  n,  on  the  spindle  f. 
These  wheels  are  reversed  in  position,  so  as  to  have  the  smaller 
on  the  one  spindle,  to  gear  into  the  larger  un  the  other;  n',  and 
n,  are  keyed  fast;  m\  and  m,  are  loose,  but  are  capable  of  being 
engaged  by  the  clutch-boxes  o,  and  Ar,  the  prongs  of  the  latter 
being  sufficiently  long  to  engage  m\  by  extending  down  throuc^ 
betwixt  the  arms  of  n.  Tlus  clutch-hux  is  connected  by  links 
to  the  arms  of  the  revolving  pendulum,  so  as  to  be  drawn 
upwards  or  pushed  dowuwardti,  in  accordance  with  the  centri- 
fugal action  ui'  the  balls  con^^equent  upon  the  variations  of 
the  motion;  and  it  la  aluu  connected  with  the  clutch-box  o,  by 
a  double-forked  lever,  moveable  on  the  centre  c,  the  result  of 
this  connection  being  to  communicate  to  the  clutch-box  o,  tho 

*  Wnm  tbs  Jmmal  <tf  Urn  /VmKta  buHluU. 
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vpwmrd  and  downwwd  motion  given  to  the  clutch-box  k,  by  the 
arau  of  the  revolvjojfr  pendulum.  The  motion  thus  comrouni- 
ceted  will  be  Ken  to  be  in  opposite  directions;  the  one  clutch- 
box  moving  upwards,  whiUt  the  other  is  moving  downwnrda^ 
and  vie*  «r»i.  X,  ii  a  cog-wheel,  fitted  loosely  to  a  turned  seat 
an  the  shaft  e;  w  as  to  be  at  liberty  to  revolTe  freely  round. 


JCfiJ 


/Tyt. 


>  BJ 


JTa.J 


ndependent  of  that  shaft.  It  is  connected  through  an  inter- 
"diate  Btud-wheel  ar,  »,  with  a  wheel  y,  which  is  kt-yed  font  on 
I  bottom  of  the  si>indle  r,  and  consequently  must  partake  of 
riation  of  motion  that  may  be  given  to  that  spindle;  f,  «, 
>wheeis,  which  gear  aLto  into  x,  beluw  p,  and  z.  Tliese 
are  mounted  on  short  spindles,  which  revolve  in  bear- 
attached  to  the  water-wheel,  and  have  screws  formed  on 
be  lower  end,  one  of  which  is  seen  at  2,  fig.  1.  On  thiH  screw 
Te  is  a  nut  with  two  pmjectinj;  earu,  which  are  embraced  by 
!  forked-end  of  the  horizontal  arm  of  the  bell-crank  I,  the 
■tical  arm  of  which  is  connected  bv  the  link  4-,  with  a  movable 
djusting-plnte^  which  forms  the  inside  of  the  j«t  aperture  at  a. 
lit  will  now  be  obvious,  that  if  the  cog-wheel  jr,  be  made  to 
[tevdlve  in  either  direction,  the  wheels  #,  *,  with  their  spindles, 
vill  revolve  accordingly;  and  hy  the  action  of  the  scraws,  the 
Buta  held  by  the  forked-ends  of  the  bell-cranks  will  either 
end  or  descend,  in  accordance  with  the  direction  of  the 
DOtion  given  to  j,  and  will  act  on  the  adjusting-plates  through 
agency  of  the  beU-cranks  and  linka,  so  as  either  to  push 
m  outwards  and  diminish  the  width  of  the  jet  apertures,  or 
raw  them  inwards  and  increase  that  width. 
Such  being  the  general  arrangement  of  the  parts  of  the 
ovflroor,  its  action  may  be  thus  explained.  Assuming  thirty- 
even  revolutions  per  minute  to  be  the  proper  speed  of  toe 
rater-wheel,  and  also  the  proper  speed  for  the  revolving  peo- 
'ilium,  let  it  be  suppotieu  that  the  water-wheel,  having  been 
ut  in  operation,  is  making  thirty-seven  revolutions  per  minute; 
will  transmit  the  same  i^peed  to  the  fipindle  of  the  revolving 
endulum  through  the  equal-sized  cog-wheels  w,  v,  and  draw 
I  the  clutch-box  Af,  and  alsu  the  double-forked  lever  in  con- 
ation with  it,  to  the  exact  position  at  which  they  will  stand 
uder  those  circumstances.  But  by  the  same  action  the  fork 
I  the  opposite  end  of  the  lever  will  push  down  the  clutch- 
IX  1,  on  the  spindle  r,  to  a  corresponding  distance.  In  this 
ate  of  tbingn  the  lever  is  supposed  to  stand  in  a  level  position, 
"ag  both  clutch-boxes  out  of  gear  with  their  respective 
wheels  m\  and  m,  as  represented  in  fig.  3.  It  will  be 
bvioua  that  no  motion  can  in  tnis  case  be  transmitted  from  the 
pindle  f,  to  the  spindle  r«  and  consequently  no  motion  can  be 
ranamitted  to  the  wheel  .r.  8o  long,  tlierefure,  fis  this  state  of 
lings  continues,  no  change  can  take  place  in  the  widths  of  the 
ertures. 

now   a   part   of  the  resistance  to  be  thrown  off  the 

-wheel,  the  speed  will  then  begin  to  increase;  but  the 

DQomeQt  that  this  takes  place,  the  balls  of  the  revolving  pendu- 


lum will,  by  their  Increased  centrifugal  action,  recede  further 
from  the  centre  of  motion,  and  raising  up  the  clutch-box  k, 
will  push  down  the  rlutch-box  o,  ao  as  to  engage  the  wheel  m. 
The  consequence  will  be,  a  speed  transmitted  thrungh  the  spin- 
dle r,  to  the  wheel  x,  as  much  greater  than  the  speed  of  the 
water-wheel  as  the  wheel  n',  is  larger  than  the  wheel  m.  But 
the  wheel  .r  being  free  to  move,  independent  of  the  wat«r-wheel 
shaft,  and  being  driven  in  the  same  direction,  will  have  a  rela- 
tive motion  round  that  shaft  nreri^telv  equal  to  this  difference 
of  speed.  For  instance,  should  thin  difference  be  Ave  revolu- 
tions per  minute,  the  wheels  /,«,  will  each  make  five  revolutioni 
per  minute,  which,  acting  through  the  arrangement  of  parts 
already  explained  ou  the  adjusting-plates  d,  d,  will  communi- 
cate to  them  an  outward  motion,  tending  to  increase  the  width 
of  the  jet  apertures;  and  this  action  will  continue  until  the 
water-wheel  resumes  its  proper  speed,  when  the  lever  and 
clutch-boxes  will  return  to  their  former  position,  until  another 
change  of  rciiistance  culls  fin*  a  renewed  action  of  the  governor. 
Let  it  now  be  supposed  that  the  rcfliHtance  taken  off  ban  been 
again  put  upon  the  water-wheel,  and  it  will  be  seen  that  an 
action  precisely  similar  to  what  has  been  already  described  will 
take  place,  but  in  a  contrary  direction.  The  wheel  j:,  will 
then  nave  a  relative  motion  in  a  contrary  direction  to  the 
motion  of  the  water-wheel,  and  an  action  will  conaequently  be 
transmitted  to  the  adjusting-plates,  to  draw  them  Inwards  and 
increase  the  width  of  the  jet  aperture. 


MARINE-ENGINE    BOILERS. 

By  Anokew    Lamji,  of  Southampton. 

[Paper  read  at  the  Institution  of  Mechanicai  Engineert.] 

{JTtth  Engraving*,  Plate  XXII.) 

The  Peninsular  and  Oriental  steam-ship  Ripon  Is  an  iron 
vessel,  of  1650  tons  burthen,  and  has  two  oscillating  enirines  of 
4A<i  nominal  horse-power.  She  was  built  hy  Messrs.  \Vigram, 
in  lHt6,  and  was  supplied  with  her  raachiner}-  by  Miller,  Raven- 
hill,  and  Co.,  a(  London,  since  which  time  she  has  been  almost 
constantly  running  for  the  conveyance  of  the  Indian  Mail  from 
Southampton  to  Alexandria.  Her  average  speed  for  the  whole 
of  thia  time  has  been  9-1  knots  per  hour.  The  boilers  fitted  to 
her  by  Messrs.  Miller  were  of  the  ordinary  tubular  construc- 
tion. They  were  in  six  pieces,  had  twelve  funiaceisand  7i-t  iron 
tubes,  3^  inches  outside  diameter,  6  ft.  6  in.  long.  The  total 
fire-bar  surface  wns^^li^  squaie  feet,  and  the  heating  surface  in 
tube-s  379H  square  feet,  leekoning  the  whole  of  the  inaide  sur- 
face of  the  tubes  as  effective. 

The  (lectional  area  through  tubes  equals  36^  square  feet;  ditto 
through  ferules,  9»  »iqu»re  feet.  These  boilent  were  loaded  to 
lU  lb.  on  the  square  inch,  but  in  consequence  of  being  deficient 
in  steam,  the  actual  pressure  attained  at  sea  very  seldom  ex- 
ceeded i  lb.  to  G  lb.  when  full  steam  was  admitted  to  the  cylin- 
ders; of  course  the  engineers  found  it  to  their  advantage  to 
keep  it  up  to  \U  full  pressure  by  working  the  expansion  appa- 
ratus. This  deficiency  of  steam  was  found  to  be  an  increasing 
evil,  the  cause  for  which  may  be  satiHfactnrily  explained  by  a 
little  consideration  of  the  modut  operandi  of  the  sea>going' 
tubular-butler.  When  commencing  running  with  ttie  boilent 
new,  for  a  short  period,  dependent  on  the  species  of  coal  con- 
sumed, the  tubular- boiler  offers  its  greatest  advantage,  and  \* 
in  fact  (when  pniperly  constructed'}  as  good  an  apparatus  for 
evaporating  water  aM  ran   be   imagined   applicable   to  marine 

fiurposes.  The  tubes  give  un  immense  amount  of  heating  sur- 
ace,  and  in  smalt  cnnipHHU,  and  from  their  form  are  capable 
of  resisting  great  pressure;  but  after  three  or  four  days'  steam- 
ing tbe»e  advantages  diminish.  The  tubes  have  an  accumula- 
tion of  srH)t  and  light  anhes  inside  them  which,  by  reducing 
their  sectional  area,  sometimes  from  20  to  75  per  cent.,  dimi- 
nishes the  draught  through  the  furnaces  in  the  same  proportion, 
and  also  reduces  the  effective  heating  surface  to  the  same  serioim 
extent.  This  accumulation  depends  in  quantity  very  much  upon 
the  coal.  On  one  occasion  the  author  was  present  in  a  vessel 
with  tubular-hoilern,  burning  Scotch  con),  and  they  actually 
came  to  a  dead  stand,  after  only  sixtv  houra' steaming,  the  tubes 
being  nearly  choked  up,  and  requiting  to  be  swept.  When 
tubular- boilers  have  made  a  f^w  voyages  at  sea,  the  outside  of 
the  tubi-H  beci>mi>  inrruKted  with  saline  matter,  which  gradually 
accumulates  upon  them,  chiefly  upon  their  bottom  sides,  and 
which,  hitherto,  it  has  been  found  impossible  to  remore  by  any 
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Ather  meoDi  than  tciliiig  tHem  mechuiicmllr.  The  tituation  of 
the  tubu  (row  after  row)  preventB  this  beinp  acrompliifaed, 
excepting'  upon  the  upper  tiers,  and  the  cunHefju^ncen  are  that 
the  tubes  become  coated  with  u  cruMt  ^inch  or  ^-ioch  thick, 
and  the  tube-plateti  also,  which,  from  ite  non -conducting  nature, 
greatly  retards  the  transmi&Hiun  of  the  heat  through  it,  and  the 
tube-plates  becoming  hot,  crack  and  bliater,  ana  deteriorate 
very  rapidly. 

The  boiler  to  be  described  in  tbe  preRent  paper,  invented  and 

fiatented  bv  the  author  in  conjunction  with  Mr.  Summera,  haa, 
t  IB  statecl,  the  foUoiring  advantages  over  its  tubular  com- 
petitor:— 

Ist.— That,  while  it  potsessea  an  equal  amount  of  heating 
surface  !n  the  same  opnce  a%  tubuIar-boUera,  it  Is  free  fri>m  the 
evil  of  choking  with  ineiile  deitovittt  of  aoot  and  ashea,  because 
the  flues  being  in  one  sheet  for  their  whole  depth,  the  deposit 
falla  into  the  Wttum  of  the  flue^^  and  is  tiwept  by  the  draught 
through  into  the  uptake,  and  thence  into  the  chimney. 

Thin  improved  boiler,  as  adopted  in  the  Rii>ou,  is  shown  in 
the  engravings,  f\^.  1,'i,  and  3,  Plate  XXII.  Fig.  1  irt  a  trans- 
verse eectioo,  ^g.  2  a  longitudtnid  section,  and  fig.  3  a  plan,  all 
taken  through  the  flues.  A.rl,are  the  improved  fluea,  whtcli 
are  fixed  in  the  same  position  aa  tbe  tubes  in  an  ordinary 
tubular- boiler,  forming  the  retum-paaaagv  frucn  the  back  of  the 
Are-grate  at  C,  to  the  uptake  at  D.  E  E,  are  the  tinioke-bux 
doom,  and  F,  the  flre>doors.  The  flues  A  A.  are  fl»t  rectangular 
chambers,  6  ft.  9  in.  long,  and  .1  ft.  3  in.  high,  open  at  each  end 
where  they  are  fixed  to  the  boiler.  There  are  seven  of  these 
flues  to  each  firc-gmle;  the  smoke-ftpaeeii  are  l|  inch  wide,  and 
the  water-spacea  9|  inches.  The  sides  of  the  flues  are  !-inch 
thick,  and  they  are  supported  by  the  »tay*  H  iJ,  fixed  insiae  the 
fluea.  From  this  circumstance  of  there  being  no  stays  or  other 
projections  in  the  water-spaces,  an  imi>ortant  advantage  is 
gained — that  no  nucleus  is  ofl'ertHl  rouna  which  the  scale  can 
collect,  and  no  impediment  to  interfere  with  the  complete  and 
rapid  cleansing  of  the  water-spaces  from  scale  by  meant  of  the 
ordinory  scrapers. 

In  another  arrangement  of  these  boilers,  ndBpted  for  large 
«crew  steamers,  and  also  for  war  fiteamen*,  the  flues  are  placed 
alongside  the  furnaces  and  at  the  same  level,  instead  of  over 
the  furnaces  as  in  the  enfftavingK,  whidi  nrrnngemeitt  protectx 
tlie  boilers  from  shut,  by  keeping  them  below  the  water-line. 

In  these  improved  ttoilepi,  tlie  Name  amount  of  heating  sur- 
face can  be  obtained  in  the  same  capacity  of  boiler  aa  with 
tubes;  the  only  difference  is,  that  if  the  tubes  are  y)pinch  thick 
they  will  of  course  be  rather  lighter  than  ^incli  plates;  but 
this  difference,  as  compared  with  the  groas  weight,  ia  so  small  na 
to  be  unimportant.  In  the  event  of  any  acatdent  to  any  of  the 
flaea^  they  may  be  taken  out,  separately  or  cotlcctively,  to  be 
repaired  or  replaced  with  new  oric»;  but  from  the  facility  with 
which  they  can  be  kept  clean,  they  ought,  as  in  the  old-fashiooed 
flue-boilers,  to  wear  out  the  shell,  the  length  of  time  being 
remarkable  that  a  thin  plate  will  last,  if  kept  clean  and  never 
overheated. 

The  Inst  boilers  of  this  construction  examined  by  the  author 
were  th<»e  of  the  Tnifug,  S80-horae  power,  aiid  in  those  boilers, 
after  six  days'  steaming,  tlie  de]KiKit  wai^  only  3  inches  deep  in 
the  bottom  of  each  flue;  and  the  total  depth  of  the  flues  being 
3  ft.  K  in.,  it  follows  that  she  had  only  thus  lost  about  6  per 
cent,  of  sectional  area. 

2nd. — That  the  improved  flues,  from  having  no  projection 
either  of  rivet-heads  or  stays  in  the  water-space^  offer  no  ob- 
structions whatever  to  the  scaling  tool,  and  are  as  easily  kept 
clean  as  any  part  of  a  boiler  can  possibly  be,  thereby  entirely 
removing  the  evil  of  a  loss  of  heat  through  non-conducting 
deposits,  and  very  much  increasing  tbe  durability  of  the  boiler. 

3rd. — That  the  water-spaces  between  the  flueii  being  compara- 
tively large,  and  the  udea  of  the  flues  perfectly  vertical^  the 
circulation  of  water  in  the  boUer  must  necessarilv  be  much 
more  perfect  than  amongst  a  number  of  tubes  (amounting 
Bomrtimes  to  thousands),  where  the  water  has  to  wend  its  way 
in  and  out  in  curved  lines.  This  greater  perfection  of  circula- 
tion, the  author  thinks,  must  add  greatly  to  the  effectiveness  of 
the  beating  surface  in  the  improved  flues. 

It  miittt  be  here  mentioned  that  these  odvantsges  do  not  now 
rest  upon  theory  only,  and  that  they  have  been  fully  realised  by 
experience.  The  firvt  hoilera  fitted  with  these  flues  were  those 
in  the  Pacha,  in  October  1849,  similar  to  those  shown  in  the 
engravinga,  and  up  to  the  time  of  her  unfortunate  luea  tiiese 


bcUen  gave  entire  satisfaction.  Then  followed  a  small  boat,  iij 
January  IhM),  and  the  Ta^fut,  In  August  IKJO,  since  whictil 
their  «acce«s  haa  been  rapid;  as  a  proof  of  which,  numerous ^ 
vessels  of  different  companies  are  being  and  have  been  fitted 
with  them.  The  Tapw  baa  now  the  oldest  of  tha  boilers,  and  ' 
there  U  in  no  part  of  them  any  signa  of  deterioration  whatever;  : 
in  fact,  they  are  in  every  way  perfect.  There  has  never  beeo . 
any  leakage,  and  the  consumption  of  fuel  la  less  than  with  faer] 
former  tubular-boilora.  J 

The  improved  boilers  now  fltted  to  the  Ripon  were  maDufao-1 
tured  by  Nlessrs.  Summers,  l>ay,  and  Ilsldock,  of  Southamptoo,T 
and  are  in  four  parts;  tbe  boilers  being  placed  in  the  wings,  two  j 
forward  of  the  engines  and  two  aft,  tbe  stokeholes  are  thus  in! 
midships.     Tbe  space  occupied  by  these  new  boilers  ts  the  same  l 
HH  tbe  old  ones,  the  arrangiMnent  mentioned  having  ecouomiseM 
as  much  room  as  the  increased  size  of  boilers  required^  so  thafel 
the  same  quantity  of  coal  is  carried  in  the  lumie  space  as  before.! 
The  new  boilers  have  sixteen  furnaces  and  2i6  square  feet  of  J 
fire-bar  surface;    112  fluea,  3ft.  Pin.   deep  x  6ft.  3in.  long,j 
being  6i40  square  feet  of  heating  surface,  reckoning  the  whole] 
inside  surface  (ua  in  tubes);   the   sectional  area  through  tfas 
flues,  deducting  the  stavs  '^  54  squaro  feet.      This  large  sec- 
tional area  can  be  dimintahed  at  pleasure  by  a  grating  damper, 
which  U  hung  at  the  front  end  of  the  fluea.  and  extends  about  10  i 
or  13  inches  down  them,  and  which  is  worked  by  handles  placed] 
outside  the  boiler  and  between  tbe  hingea  of  the  smoke-box 
doors.    7'he  engineer  can  thus  regulate  the  intensity  of  hii ! 
draught  at  pleasure,  according  to  the  variety  of  coal  in  use-,  &c  ' 
The  new  boilers  of  the  Ripon  are  loaded  to  13  lb.  per  aquare 
inch;  the  flues,  being  strongly  stayed  inside,  would  of  coanca  ■. 
resist  a  far  higher  prefisurc  with  perfect   safety;    in   fact,  if'] 
required,  they  might  easily  be  sufficiently  stayed  to  resist  steam  , 
of  any  pressure.     The  Jiipou,  at  the  same  time  that  the  boileri  j 
were  altered,  had  her  common  radial  paddle-wheels  replaced  by] 
fenlhering  ones,  which  con»coueiitly  added  much  to  the  spAet" 
of  the  vessel.     The  best  speed  of  the  engines  of  the  Ripon  w(ti 
the   old   arrangement   was  about    15   revolutions   per  minute^  ' 
and  that  of  the  vessel  about  10  knots  per  hour  when  quite  light.  ! 
On  the  trial  at  the  meaaured  mile,  December  \95ly  the  vcawt 
was  drawing  16  ft.  3  in.  forward,  and  16  ft.  7  in.  af^;  she  bad  aB  ' 
her  coal  (133  tons)  on  board,  her  water,  and  some  cargo,  iin4 
consequently  watt  pretty  deep  loaded.   Tbe  speed  of  the  engine* 
was  }h^  revolutions  per  minute,  and  of  the  vessel  l|-3  knot* 
per  hour.     Uad  bhc  been  light,  as  in  the  former  trial,  slie  would 
have  probably  gone  over  W  knots.    It  appears,  therefore,  that  the 
improvement  in  Rpoed  may  he  fairly  stated  aa  2  knots  per  hour. 
The  cylinders  of  the  engines  ore  76  inches  diameter  x  7  feel 
stroke.    Their  nominal  horse-power,  formerly  at  15  revolutions, 
would  be  40-t,  and  at  19^  revolutions,  yi^-horse  power,  so  that 
the  new  boilers  have  given  192-horse  power  more  steam,  of  an 
increased  pressure  of  3  lb.  per  square  inch,  than  the  old  ones. 
As  the  Ripon  is  now  making  her  first  voyage  with  the  new 
boilers,  tbe  author  cannot  speak  with  any  certainty  about  her 
consumption,  but  will  give  some  details  of  the  Peninsular  and 
Oriental  steam-ship  Uentiiwtt^  which  haa  made  one  voyage  to 
Alexandria  and  back  with  these  improved  boilers  and  feathering 
wheels. 

The  Rentinck  is  a  wooden  vessel,  built  by  Wilson,  of  Liver- 
pool, in  184i;  and  has  aide  lever  enginea,  by  Fawcett  and  Pres- 
ton. She  is  Vi>'^)ton»  burthen,  nnd  her  engines  are  5'JO  nominal 
horse-power;  her  original  boilers  were  of  the  old  flue  construc- 
tion, and  were  loaded  to  tilb.  per  inch  pressure;  her  average 
speed  at  sea  was  9  knots  per  hniir,  and  her  engines  about 
14  revolutions  per  minute.  The  speed  of  the  Benttncki*  now 
over  11  knots  per  hour.     The  former  consumption  was  about 

37  cwt.   per  hour;    the   present    consumption  averages  about 

38  cwt.  per  hour. 

It  must  be  noticed  that  the  Peninsular  and  Oriental  Com- 
pany had  tubulnr-boilers,  with  brass  tubes,  made  for  this  reaeel 
by  Mesjsrs.  Bury,  Curtis,  nnd  Kennedy,  and  that  they  were 
brought  to  Southampton,  and  placed  in  tbe  PottingfTy  a  sister 
ship  of  the  Ripon^  and  of  +511  nominal  horse-power,  with  com* 
mon  paddle-wheels.  These  boilers  are  of  exactly  the  same  aiae 
as  the  patent  boilers  made  for  the  Bentinch\  and  they  are  bolk 
loaded  to  the  same  pressure — viz.,  I'i  lb.  per  square  inch;  they 
have  each  made  a  passage  to  Alexandria  and  back,  and,  contrary 
to  all  expectation,  the  Hentinrk,  although  her  engines  are  T&- 
horse  power  nominal  more  than  the  P"ttinffcr^  ano  are  working 
up  to  IU3-horse  power  more,  has  consumed  l^  tons  less  eou 
tban  the  Pottinger,  and  performed  tbe  same  distance  la  68^ 
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htrnn  Ims  time.      This  recalt  of  diminiabed  conBumption  is 

deoUblf  «  fair  triuniph  for  the  improved  boiler;  as  for  the 

proved  wted  of  the  vesiiel,  it  must  share  the  honours  irith 

I  feaUwnoi:^  paddle-wheel — the  lieatindc  hna  made  the  fiutest 

_  !  un  record  between  the  ports  mentioned. 

conclusiun,  the  author  caa  only  saj  that  be  believea  the 

oved  boiler  described  in  the  prei^Rnt  paper  will  become  the 

ne  boiler  generally  adopted,  as  its  merits  are  evident,  and 

I  ctist  is  not  greater  than  tubular  boilen:  while  ita  dur»hiUly 

11,  he  thinka,  be  ytry  much  ftreater.     lie  will  be  happy  to 

how  these  boilers  to  any  of  the  members  of  the  Institutioo 

a  may  have  an  opportunity  of  seeing  those  that  may  be  in 

t,  or  at  Mr.  Summers'  WorLs  at  Southampton,  where  tliere 

BOW  five  sets  in  course  of  construction.     It  may  be  added 

that  the  screw  steam-ship  Glatgofc^  by  Messrs.  Todd  nnd 

jreK'*'')  which  baa  made  the  faatest  run  acruva  the  Atlan- 

if  any  screw  steamer,  is  litted  with  these  improved  boilers; 

isn.  Todd  and  McGregor  have  made  a  considerable  number 

rtheu,  and  they  are  also  being  manufiicture<I  by  several  others. 

.  is  intended  also  to  ndopt  these  boilers  in  tlie  UimalayaKy  now 

uUdiag  for  the  Peninsular  and  Oriental  Company,  of  upwards 

'  "^itM  tons  barthen^  to  be  propelled  by  oscillating  engines  uf 

'-faorte  power. 

Bfe. — ^The  details  of  constructinn  of  the  fluen  arc  shown  la 
_  .  i^5^and  6,  Plate  XXII.;  fig.  1  is  a  transverse  section,  fig.  5 
I  plan,  and  fig.  6  a  longitudinal  section  of  a  portion  of  the  fluea 
L  A,  tnown  on  an  enlarged  scale.  They  are  constructed  of  two 
at  side-pUtes  G  G,  ^iuch  thick,  flanged  outwards  at  each  end 
'  meet  the  plates  of  the  adjoining  flues;  the  top  and  bottom  of 
ch  flue  is  tnrmed  by  the  curved  connectiiJ(f- piece  H  H,  which 
riveted  to  each  side-plate,  and  flanged  outwards  at  the  ends. 
I  stays  or  studs  BB,  are  \i  inch  diameter, aud  are  riveted  at 
end  through  the  side-plates.  The  rivets  connecting  the 
I  together,  and  the  stays,  are  alt  put  into  their  boles  simul- 
ioeoasly,  and  riveted  cold  by  machinery.  Theae  rivets  have 
stersuok  head»  and  points,  and  when  placed  in  their  holes  iu 
plates  a  steel  bar  is  inserted,  which  tills  up  the  space  be- 
reen  the  heads  of  the  two  rows  of  rivets,  and  acts  as  a  bolster 
<  tlie  riveting  tool.  By  this  means  one  stroke  of  the  machine 
iowa  two  rivets  at  once,  and  in  the  most  efficient  manner, 
flues  are  afterward  riveted  together  with  covering  strips 
I,  at  their  ends,  and  they  are  inserted  into  the  boiler  in  sets 
wven  or  eight,  according  to  the  size  of  the  furnace.  Any 
of  the  flues  can  be  readily  extracted  from  the  others  if 
IBBary,  by  cutting  away  the  two  run's  of  rivets  at  each  end, 
1  4nMvtng  it  out  tnrough  the  front  smoke-bux  doors  K.  The 
nenee  which  they  have  had  of  the  dnmbiltty  of  the  flues 
bovever,  satisfied  thoM>  who  have  employed  them,  that 
«i  grow  negligence  of  the  engineer  should  (through  want 
of  water)  allow  them  to  get  red  hut,  the  flues  wUl  in  all  oaoop 
outlive  the  ahells  in  which  they  are  inserted. 


CONTINUODS    EXPANSION    STEAM-ENGINE. 

By  Janes  SavuEt.,  CX. 

[Paper  read  o/  tht  Institution  of  Meehanicai  Enginterr,] 

{fTith  Engravingt^  i'tifcXXlI.) 

Tfiv  economy  of  working  steam  expansively  is  well  known, 

the  application  of  the  expansiim  principle  is  practicable 

r  to  a  limited  extent  In  most  forms  of  engine,  from  practical 

Sculties  iii  their  mode  of  working  which  prevent  the  nttain- 

}t  of  the  full  economy  of  which  the  expansive  principle  is 

able.    The  greatest  useful  efl^ect  is  obtained  from  the  siteam, 

it  is  allowed  to  expand  in  the  cylinder  until  its  pressure 

on  the  pirton  just  balances  all  the  uselem  reaistances  of  the 

ion  of  the  enj^ine  itself,  and  the  resisting  pressure  on  the 

:  of  the  piston  (whether  the  pressure  of  tne  atmosphere  in 

h-pressure  engine,  or  of  the  uncoMdensed  vapour  in  a  con- 

g-engine),  the  surplus  power  beyond  these  useless  resis- 

betug  alone  available  for  the   purposes  to   which   the 

^      I  is  applied.     But   in  driving  machinery,  so  great  a  uni- 

|Jbrmity  of  motion  is  essential  that  any  great  variation  in  the 

ifing  pow»T  thrmighnut  the  stroke  of^  the  engine  is  inad- 

■ibia,  as  the  fly-wheel  would  not  be  able  to  abKorh  enough  of 

Jie  eJic«ei  of  power  to  eoualise  the  velocitv  sufficiently,  by 

[giving  it  out  again  at  the  ueflcient  part  of  tfie  stroke;  conse- 

f  ^*ntly,  thougli  two  engines  are  often  employed  working  at 

nght  angles  to  each  other,  for  Uie  purpose  uf  dimioishiog  the 


rariatioa  in  total  moving  power,  the  expansion  principle  can 
only  be  carried  to  a  portion  of  the  extent  to  which  It  is  theo- 
retically applicable.  Only  In  such  engines  as  the  large  Cumisb 
pumping  engines  can  the  expansion  he  carried  practically  to  its 
full  theoretical  limit,  as  the  variation  in  the  velocity  of  the 
load  moved  Js  of  much  less  importance  in  those  engines,  nnd 
the  very  unequal  amounts  of  moving  power  that  are  developed 
in  equal  times,  by  the  fall  carrying  out  of  the  expansive  princi- 
ple, which  would  produce  the  most  prejudici.'il  and  inadmissible 
variations  of  velocity  in  the  engine,  are  controlled  within  pre- 
scribed limits  by  the  great  weight  of  material  to  be  moved  by 
the  engine  in  the  pump-rods  and  balancing  machinery,  forming 
as  it  were  a  distributing  reservoir  for  the  moving  force  deve- 
loped. 

In  the  Locomotive  Kngine  there  are  practical  difliculties  in 
carrying  uut  the  cxpanxiun  principle  efGciently,  beyond  a  mode- 
rate extent,  in  a  single  cylinder,  from  the  shortness  of  stroke 
and  rapidity  of  reciprocJitiun,  and  the  construction  of  the  valve 
motion-  but  the  ultimate  extent  to  which  it  could  be  carried 
would  be  limited  by  the  maintenance  of  the  blast,  which  re- 
quires that  the  jets  uf  steam  discharged  from  the  cylinder  into 
the  blust-pipe  should  not  be  reduced  below  a  certain  pressure  at 
the  moment  of  discharge.  Otherwise,  the  limit  to  which  ex- 
pansion might  he  carried  would  be  the  resistance  of  the  atmo- 
sphere to  the  discharge  of  the  steam,  added  to  the  friction  of 
tne  engine,  say  about  10  lb.  per  inch  above  the  atmosphere. 
The  steam  is  cut  off  usually  by  the  link-motion  at  from  one- 
third  to  two-thirds  of  the  stroke,  and  the  steam  is  conse- 
quently discharged  into  the  blast-pipe  at  about  from  30  Ih.  to 
60  tb,  pressure  above  the  atmosphere,  supposing  it  be  supptied 
to  the  cylinders  at  100  lb.  per  inch  above  the  atmo»phere.  It 
appears  that  the  lower  of  these  pressures  is  sufficient,  or  more 
Chan  sufficient  for  the  purposes  of  the  blast,  to  maintain  fully 
the  evaporative  power  oi  the  boiler  under  general  circum- 
stances, and  that  a  portion  of  the  steam  discharged  con  be 
spared  from  the  blast  to  be  subjected  to  a  greater  extent  of 
expansion. 

But  in  the  Continuous  Expansion  Engine,  the  subject  of  this 
paper,  tlie  stenm  from  the  botler  is  supplied  only  to  one  cylin- 
der; a  portion  of  it  is  exjtanded  into  the  second  cvlinder,  which 
is  of  proportionately  larger  area,  so  as  to  equalise  the  total 
moving  power  of  the  two  cylinders;  and  it  is  there  further 
expanded  down  to  the  fullest  useful  extent,  and  then  discharged 
into  the  ntmo<>phere,  the  portion  of  steam  remaining  in  the  first 
cylinder  being  discharged  as  a  bhtst  .it  nearly  the  same  pressure 
as  the  nrdiniiry  engines.  The  economy,  therefore,  consists  in 
obtaining  from  such  portion  of  the  steam  us  can  bo  spared  from 
the  blast  the  additional  power  of  expansion  remaining  in  it, 
which  is  thrown  away  in  trie  ordinar}'  engine. 

Figs.  7  and  6,  Plate  XXII.,  show  the  continuous  expansion 
engine  as  applied  to  a  locomotive.  A,  is  the  flrst  cylinder  into 
which  the  steam  is  admitted  from  the  steam-pipe  C,  by  the 
valve  D,  in  the  xamc  manner  as  in  the  ordinary  engines.  The 
steam  is  cut  off  at  half-stroke,  and  a  communication  is  then 
opened  with  the  second  cylinder  B,  through  the  passages  H, 
and  F,  by  the  opening  of  the  slide-valve  G.  The  second  cylin- 
ner  fi,  is  about  double  the  area  of  the  first  cylinder,  and  the 
flame  length  of  stroke,  but  the  cranks  are  set  at  right  angles,  an 
in  ordinary  locomotive  engines;  consequently,  at  the  moment 
of  the  steam  being  passed  into  the  second  cylinder  from  the 
first,  the  piston  of  the  second  cylinder  is  at  the  commencemeoC 
of  its  stroke.  The  steam  continues  expanding  in  the  two  cylin- 
ders until  the  first  piston  A,  has  nearly  completed  its  stroke, 
when  the  valve  G,  shuts  off  the  communication  between  the  two 
cylinders,  and  the  valve  D,  opens  the  exhaust-port,  and  com- 
municates with  the  blast-pipe  L,  discharging  the  steam  remain- 
ing in  the  cylinder  A,  to  form  the  blast  in  the  ordinary  manner. 
The  second  piston  B,  has  then  arrived  nearly  at  half-stroke, 
and  contains  nearly  oae-hiUf  of  the  total  quantity  of  steam 
originally  admitted  to  the  first  cylinder;  this  steam  is  further 
expanded  to  the  end  of  the  stroke,  and  then  discharged  into  the 
blast-pipe  L,  by  the  valve  E,  opening  the  exhaust-port.  I'he 
return-stroke  of  both  pistons  is  exactly  ttiniilar  to  the  foregoing, 
so  that  about  half-cylinder  full  of  high-iircssure  ste-am  (or  sin^i 
other  portion  as  may  be  desired)  is  supplied  to  the  first  cylinder 
at  each  stroke,  and  between  half  and  two-thlrds  of  that  steam 
is  discharged  at  the  pressure  required  to  produce  the  blast,  and 
the  remainder  of  the  steam  is  expanded  down  in  the  second 
cylinder,  so  as  to  give  out  all  the  available  power  remaining  in 
it.  Fur  the  purpoM  of  enabling  the  engine  to  exert  an  increased 
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power,  if  reqnired,  at  the  time  of  slJirting  a  train  or  othenrive, 
the  Alide-valve  I,  in  inserted  in  the  centre  pawsi^te  F,  to  clo«e 
the  commuDicBtion  between  the  two  cylinders  for  a  ahurt  time 
when  required;  and  the  ftleam  from  the  boiler  is  then  iidmitted 
by  a  pipe  nnd  cock  into  the  oteam-chcst  of  the  second  cylinder 
B,  which  is  then  worked  independently  of  the  other  cylinder, 
like  an  ordinary  eni^ue. 

The  comparRtive  quantity  of  Hteam  or  of  coke  required  to 
perform  the  same  work  in  the  several  eogineft,  under  the  cir- 
cunstancefl  stated  above,  is  f^ren  by  c-alculAtion  aa  follows: — 

Continuous  Expansion  Engine  100 

Ordinsrv  Enf^ine,  cuttinfroff  at  A-otroke    ISO 
Ditto     '     ditto  ditto  |-«troke     IM 

Ditto  ditto  ditto  |-Btroke     IBS 

Ditto  ditto  ditto  J-vtroke    990 

Than  fiffurea  repreeent  the  relative  economy  in  the  employment 
of  the  Dteam  in  the  seTernl  enginee;  consequently,  the  ordinary 
engine,  with  the  Iiest  degree  of  expanKion,  or  cutting  off  the 
steam  at  one-third  of  the  stroke,  conauroes  30  per  cent,  mure 
coke  than  the  continuous  expansion  engine,  to  do  the  some 
work,  and  from  54-  to  85  per  cent,  more  coke  with  the  more 
usual  degrees  of  expaaiion;  again,  an  engine  cutting  off  the 
Bteam  at  only  one-eighth  of  the  stroke  from  the  termination,  as 
many  engines  were  formerly  mnde,  would  consume  120  per  cent, 
more  coke  to  do  the  Humc  work.  This  plan  has  been  tried  upon 
two  locomotives  with  satisfactory  resulta,  and  the  blast  was 
found  to  be  quite  sufficient^  but  the  trial  has  nut  been  suffi- 
ciently complete  to  afford  a  definite  comparison  of  consumption. 

In  tlie  application  of  the  expansion  principle  to  stationary 
engines,  it  is  requisite  to  consider  the  amount  of  variation  in 
the  muving  power  or  labouring  force  of  the  engine,  and  tho 
limitH  within  which  it  in  necesitary,  practically,  to  confine  this 
variation.  The  aoDcxed  engravings,  figs.  U,  10,  and  U,  Plato 
XXII.,  show  the  variaticm  in  the  moving  power  that  taken  place 
between  the  commencement  and  the  end  of  the  stroke  in  each 
i4)f  the  several  engines,  all  drawn  to  the  same  scale  and  on  the 
■me  principle,  so  that  the  comparison  of  the  diagrams  will 
how  the  relative  effect  of  the  steam  in  the  several  engines,  the 
same  lotal  |)ower  bt-ing  represented  in  each  case. 

Fig.  9  shows  the  variation  of  power  in  the  Cornish  engine 
when  the  steam  is  expanded  down  to  the  limit  of  useful  effect; 
this  is  shown  by  the  curved  line  A  U  C  The  vertical  height  of 
the  first  divi^on  A  D,  ropreseiits  the  relative  total  moving  force 
developed  by  the  engine,  in  the  direction  of  the  revolution  of 
the  crank-pin,  during  the  fint  If^  of  revolution  from  the  com- 
mencement of  the  stroke.  The  heights  of  the  tiucc-eeding  divi- 
sions in  fig,  9  represent  the  conenponding  amounts  of  force 
developed  by  the  engine  during  euch  succeiisive  motion  of  the 
crank,  thiuugh  equal  angles  of  15'''  each  to  the  end  of  the 
stroke  C,  and  the  half- re  volution  of  mu%  the  forc«  shown  being 
ia  all  cases  the  amount  that  would  be  produced  in  the  circular 
direction  of  the  revolution  of  the  crank-plu,  not  in  the  recti- 
linear direction  of  the  piston.  If  the  amounts  of  force  in  these 
several  divisions  were  all  exactly  equal  to  one  another  (and  the 
engine,  having  attained  its  state  of  uniform  velocity,  were 
employed  to  overcome  a  constant  resi^^tance  to  circular  motion, 
Huco  as  driving  a  corn-mill  or  spinnirig-niilL,  &c,),  then  the 
crank-arm  would  have  a  perfectly  unvarying  velocity,  and  no 
fiy-whccl  wuuld  be  reiiuired.  And  the  approach  to  constancy 
of  velocity,  in  any  engine  applied  to  overcome  reHiHtances  to 
circular  motion,  will  dup«nd  on  the  approach  to  equality  which 
theee  amounts  of  work  produced  through  eq^ial  angles  make  to 
one  another.  The  average  line  D  K,  shows  thi»  average  equal 
height  of  alt  these  divi^iuns,  consequently  the  rectangle  AC'EU, 
represents  the  equivalent  unifumi  development  of  power  that 
would  produce  an  unvarying  velocity  of  rotation,  and  there- 
fore the  area  of  the  shaded  upacu  being  the  deficiency  in  filling 
up  this  rectangle  of  uniform  power  by  the  actual  working  of 
the  engine  (ami  equal  to  the  portion  H,  of  the  curved  figure 
that  is  above  the  average  line  D  £),  will  represent  the  total 
amount  of  viiriiitinn  from  the  average  in  the  moving  force  of 
the  engine  throughout  the  stroke.  The  area  of  the  shaded 
portion  in  this  diagram  is  43  per  cent,  of  the  total  area;  conse- 
quently the  totfii  mriation  from  the  average  in  the  moving  power 
of  the  Cornish  engine  is  iSpercent.yRnA  theffreate«t  varutliuu  at 
the  extreme  point  G,  omuunls  to  189  percent,  of  the  mean 
power. 

Fig.  10  shows  in  a  corresponding  manner  the  variation  of 
moving  power  throughout  the  stroke  in  the  continuous  expan- 


■iou  engine,  where  the  steam  is  cut  off  at  half-stroke  in  the 
first  cylinder,  nnd  expanded  in  the  larger  cylinder  down  to  the 
limit  of  useful  effect.  The  total  variation  from  the  averagv 
power  i*  only  13  per  cent.,  and  the  extreme  t'ariation  SS  p«r 
cent.;  consequently  the  fotei  nirtod'on  in  the  moving  power  in 
the  Cornish  engine  is  3,^  time*  as  great  as  that  in  the  continuoua 
expansion  engine,  and  tne  extreme  variation  is  3^  timet  as  great. 

The  dotted  line  B  B,  in  fig.  9,  shows  the  effect  of  coupling 
together  two  Cornish  engtnefi,  exactly  similar  to  that  shown  bj^ 
the  full  line  in  fig.  3,  but  of  half  the  total  power  each.  The 
total  variation  from  the  average  power  Is  30  per  cent.,  and  the 
extreme  viirl  at  ion  .Jt4  per  cent.;  the  ttifai  variation  in  the  movxag 
power  being  l^  time*  as  great  an  tn  the  continuous  expansion 
engine,  and  the  extreme  variation  about  equaL  This  arrangt- 
ment  would  of  course  be  much  more  expensive  than  the  con- 
tinuous expansion  engine,  aa  it  involves  two  complete  engines. 

Fie.  1 1  shows  the  variation  of  moving  power  in  a  Woolfa 
double-cylinder  engine,  where  the  two  pistons  wurk  Rimulta- 
noously  in  the  two  cylindeni,  commencing  each  stroke  together, 
and  the  steam  is  cut  off  at  half  stroke  in  the  fir^t  cylinder,  and 
afterwards  expanded  in  the  larger  cylinder  down  to  the  limit  of 
useful  effect,  as  in  the  foregoing  Cornish  engine.  The  total 
variation  from  the  average  power  ia  97  per  cent.,  and  the  ex- 
treme variation  90  per  cent,;  consequently  the  total  variation  in 
the  moving  power  is  ttcice  a»  great  as  in  the  continuous  expaa- 
fiton  engine,  and  the  extreme  variation  Ij  timet  as  great. 

The  dotted  line  F  F,  on  fig.  10,  ahows  the  effect  of  coupling 
together  two  of  the  continuous  expansion  engines  at  right 
angles  to  each  other;  and  the  result  of  thia  arrangement  is  a 
remarkably  near  approach  to  perfect  uniformity  of  moving 
power.  The  total  variation  from  tho  average  power  is  only 
3  per  cent.,  nnd  the  extreme  variaUon  8  per  cent. 

The  dotted  line  FF,  on  fig.  9,  shows  in  a  similar  manner  the 
effect  of  coupling  tDgether  three  of  the  Cornish  engines  with 
crunks  at  190°  to  each  other.  The  total  variation  from  the 
average  power  is  9  per  cent.,  and  the  extreme  variation  93  per 
cent.;  ^^A  being  about  3  tiineji  as  great  us  in  the  continuous 
expansion  engine. 

Fig.  1 1  ahows  also,  hv  the  dotted  line  FF,  the  effect  of  coupling 
together  two  of  the  U'ooirs  engines  at  right  angles  to  eaen 
other.  The  total  variation  from  the  average  power  is  3  per 
cent.,  and  the  extreme  variation  13  per  cent.;  twlh  being  about 
14  timet  aa  great  as  in  the  continuous  expansion  engine. 

The  comparative  amount  of  work  performed  by  the  several 
engines,  with  the  same  quantity  of  steam  or  of  cool  in  each 
case,  under  the  circumt^tancoM  stated  above,  and  taking  the 
pressure  of  the  steam  admitted  to  the  first  cylinder  at  60  lb. 
uer  inch  above  the  atmosphere,  is  given  by  calculation  aa  fol- 
io wa: — 

Continuoua  Expansion  Engine  100 

Uooifs  Engine    109 

Cornisli  Engine     Ill 

The  general  result  of  the  above  comnarisons  Is,  that  the 
Cornith  engine  it  il  per  eent..,  and  Woolft  enffine  it  9  ptr  eeat. 
more  economical  in  expenditure  of  fuel  than  the  oontinuout  ex- 
pansion engine,  when  tne  expanaion  of  the  Kteam  is  carried  to 
the  extreme  limit  in  each  case;  but  that  this  economy  cannot  he 
obtained  practically  in  those  two  engines,  on  account  of  the 
great  irregularity  in  their  moving  power,  the  aetra^e  trrwularitj/ 
being,  in  the  Cm^tA  engine  30  per  cent.,  and  in  Wootfa  engine 
14  per  cent,  greater  than  in  the  continuous  expansion  engine; 
and  the  estrente  irregulariti/  being  13+  and  35  per  cent,  respec- 
tively greater.  Coiucqut-ntly  it  appears  that,  olthougfa  the 
expansion  of  the  steam  cannot  he  theoretically  carried  to  so  great 
an  extent  in  the  continuous  expansion  engine  as  in  the  other 
engines,  yet,  from  the  moving  power  being  so  much  more 
uniform  throughout  the  stroke,  the  expansion  can  he  carried 
practically  to  a  considerably  greater  extent;  and  a  greater 
Hmount  of  economy  may  be  prncticnlly  obtained  within  the  same 
limit  of  uniformity  in  the  moving  power. 

A  working  model,  one-third  size,  of  the  engine  as  applied  to 
a  locomotive,  was  exhibited  to  the  meeting.  At  the  conclusion 
of  the  paper  a  desire  was  expressed  to  know  the  partictJars  of 
the  trials  that  hud  been  ni»(1«,  but  the  diticussion  was  adjourned 
to  the  next  meeting,  to  afford  an  opportunity  fur  the  attendance 
of  Mr.  Samuel,  who  was  unavoidably  absent. 
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PHILOSOPHICAL    INSTRUMENTS   AND    PROCESSES. 
By  Jakes  Glawum,  F.R.3.,  F.R.A.S. 

[E^hibi/ion  f,Kture  deiinered  at  the  Society  of  ArU.*] 

In  proportion  as  it  u  necesMry  to  tbe  interest!  of  science, 
that  tneory,  observation,  and  experiment  gliuuld  march  hand-in- 
hand,  so  is  it  e^^ually  essential  that  theoretical  and  practical  men 
of  science  eiiould  come  into  contact  with  each  other,  and  both 
into  contact  with  men  to  whom  must  be  intrimled  the  construc- 
tion of  instruments  neccMiar)'  tn  the  corapletiim  of  their  views. 
A  Kcbeme  more  cutidiicive  to  this  end  could  scarcely  have  been 
designed  than  the  coltecttun  both  from  this  and  foreign  coun- 
tries of  tnftrumenttj  and  their  raakera,  to  receive  the  criticism 
and  jud^rment  of  individuals  selected  from  among  thos*  in  whose 
hands  could  the  inxtrumenta  exhibited  prove  chiefly  serviceable; 
thus  Eccurinc  competent  and  impartial  judges  of  their  merits. 
The  effect  of  this  concentration  of  mind,  both  English  and  Fo- 
reign, haa  been,  and  will  Htill  more  be,  to  give  direction  to  phy- 
sical in(]iiiry  and  mechanical  skill,  point  out  exiHting  de6cieiices 
and  their  remedies,  and  cauae  the  conversion  of  heretofore  sug- 
gestive into  real  practical  improvements;  thus  creating  an  in- 
terchange of  information  between  nationn,  and  so  contributing 
to  the  Mvantage  and  wealth  of  alL 

Astronomical  Initrumattt. 

That  large  astronomical  inetniments  should  be  much  repre- 
aented  in  the  Exhibition  was  not  to  be  expected,  nnd  particu- 
larly from  distant  lands;  their  removal  is  at  all  times  hazardous; 
and  ei]uatly  injurifiuii,  probably,  would  have  been  their  exposure 
for  any  length  of  time;  hence,  we  Bnd  that,  with  the  exception 
of  the  large  equatorial  by  Ross,  there  was  not  one;  and  in  this 
caae,  the  divided  circle!*,  or  delicate  portioni,  were  not  large. 
This  instrument  was  prinripAUy  remarkable  for  its  etoliditr, 
gnofl  diMtribution  of  strength,  and  fewness  of  parts.  It  was 
furniahed  with  clock  motion,  and  was  a  line  specimen  of  en- 
gineering casting. 

As  regards  the  instniments  exhibited  by  Simms,  they  were 
dJstingiiiHhed,  not  only  by  excellent  workmanship,  but  also  for 
new  contrivances,  greatly  facilitating  obsen'ation;  and,  when  it 
is  considered  how  many  men  of  a  high  order  of  mind  have  de- 
voted themselves  to  the  construction  of  astronomical  instru- 
ments, any  derided  improvement  indicaten  a  very  high  order  of 
merit;  some  of  thene  improvements  I  will  enumerate. 

To  two  equatttrials  exhibited  by  Mr.  Simms,  he  has  adapted 
their  equatorial  axes  for  the  application  of  a  level,  and  thus 
greatly  himplified  their  ndjuxtments,  besides  making  tbem  mure 
useful  indtruments.  To  one  of  them  was  applied  a  clock-work 
motion,  by  means  of  which  the  motion  of  the  telescope  was 
nwde  to  counteract  that  of  the  earth,  thus  enabling  the  ob- 
•errer  to  look  upon  a  moving  object  as  though  it  were  not 
moving. 

To  an  aUitude-and-azirrulb  instrument,  a  telescope  furnished 
with  spider  lines  wait  placed  in  the  centre  of  its  azimuth  axis, 
for  the  purpose  of  acting  as  a  central  collimatur  and  constant 
referring  point. 

Another  novelty  was  the  conversion  of  the  axis  of  a  transit 
instrument  into  a  telescope,  thus  affording  a  ready  means  of 
examining  the  form  of  its  pivot;:,  as  well  as  readily  adapting  it 
to  the  olmervatiou  of  stars,  both  in  the  meridian  and  in  the 
prime  vertical. 

To  a  aranll  transit  circle,  furnished  with  one  lamp,  was  shown 
a  mode  of  illuminating  the  divisions  on  the  micrometer  head, 
on  the  limb  and  the  field  of  view,  in  such  way  that  the  observer 
should  have  complete  power,  either  over  the  illuniinntior  of  the 
entire  field  or  of  the  wires  altine,  the  field  itself  being  in  dark- 
Jiew.  The  observer  is  thus  enabled  to  record  the  position  of  a 
star  whose  light  is  so  feeble  that  the  amount  of  light  merely 
•uffidpnt  to  illumine  the  field  in  more  than  enough  to  drown 
that  of  the  star.  It  is,  in  fact,  an  arrangement  by  which  our 
optical  power  is  increased  by  our  present  optical  means. 

It  would  be  well  to  dwell  for  a  few  moments  on  the  different 
modes  of  illumination.  As  you  nil  know,  the  field  of  view  in 
the  teleacope  of  an  antronomical  instrument  in  furnished  with  s 
•ystem  of  one  or  two  horizontal,  and  of  five  nr  seven  vertical 
wire&,  as  shown  in  the  annexed  diagram,  which  exhibits  the 
'  «puearsDce  of  the  field  of  view  when  under  full  illumination, 
mixi  when  tlie  wires  only  are  illuminated. 

•  W»  a***  gtrtn  fHilf  aa  abciravt  i>f  ilili  |ia>iff,  lauif  t>t  tht  Mltvnutttlni  tnrtfil- 
iMlaU  at  Uw  KxhlUUDD  barliw  b«*n  dMcrlticd  In  Iht  J«*naL  Vol.  XJV..  d.  4U. 
SIMV 


An  "observatioD"  by  an  instrument  placed  in  the  plane  of  the 
meridian  consists  in  directing  the  telescope  bo  that  the  star  is 
bisected  by  the  horizonul  wire  (to  determine  its  north  polar 
distance),  aud  by  noting  the  times  at  which  it  pafttes  the  several 
vertical  wires  (to  determine  its  right  ascension),  these  times 


being  determined  by  mentally  dividing  into  ten  parts  the  Hpace 
traversed  by  the  star  in  one  second,  and  deciding  that  tenth  of 
the  second  when  it  crossed  the  wire,  as  shown  in  the  example 
subjoined  to  the  above  diagrams. 

As  there  are  but  few  object-glaseea  large  enough  to  show 
many  stars  during  the  day,  it  is  necessary  that  the  field  of  view 
be  illuminated  in  order  that  the  wires  be  distinctly  seen  at 
night.  This  was  done  formerly  by  placing  a  umall  oval  rcHector 
in  front  of  the  object-glass  of  the  teleM^pe — a  plan  not  only 
objectionable  on  account  of  some  part  of  the  aperture  being  cut 
orf,  but  because,  on  change  of  altitude,  it  was  necessary  to  re- 
arrange the  dtHtant  lamp  or  candle,  so  tliat  the  light  should  fall 
properly  upon  the  reflector  for  convergence  to  the  wire-plate  of 
the  telescope,  as  shown  at  c,  in  fig.  1  of  the  annexed  diagram. 
1  > 


The  introduction  of  n  diagonal  reflector,  placed  within  the 
axis  of  ail  astronomical  telescope  at  an  angle  of  i&\  was  a  very 
great  improvement  upon  the  preceding  method;  the  tight  in 
this  case  passes  from  a  lantern  k^  placed  near  one  of  the  pivotti 
of  the  axis  upon  which  the  telescope  turns,  perforated  to  receive 
a  convex  lens;  by  this  arrangement,  the  rays  of  light,  after 
crossing,  diverge  upon  and  are  Kpread  over  the  surface  of  the 
reflector  o.  A,  by  which  they  arc  turned  at  right  angles,  and  are 
thus  made  to  illuminate  the  field  of  view.  The  degree  of 
illumination  nece^aary  is  dependent  upon  the  hrightnewt  uf  the 
object,  and  hence  the  nece&sity  for  a  menna  of  varying  the 
amount  uf  light;  this  has  been  effected  in  various  ways — such 
aa  by  turning  the  lantern  out  of  the  direct  line  of  the  axia,  by 
introducing  an  adjustable  aperture  between  the  lantern  and  the 
perforated  end  of  the  pivot,  or  by  placing  an  expanding  dia- 
nhragiu  between  the  eye-piece  and  the  diagonal  reflector.  But 
Mr,  Simms  has  effected  all  thin  much  mure  simply  and  effec- 
tually by  giving  motion  to  the  reflector  itself,  which  in  made  to 
turn  upun  pivott*  (as  shuwn  in  fig.  .t),  by  means  of  a  rod  o>, 
proceeding  from  it  and  terminating  beyond  tlie  tube  of  the 
telescope,  at  or  near  the  eye-piece,  and  cousequ^nlly  near  the 
obierver'ti  hand.  By  this  meana,  the  maximum  illuminatiun  i^ 
given  when  the  reflector  is  situated  at  an  Angle  of  ^°  from  the 

24 


178 


THE  CIVIL  ENGINEER  AND  ijtCHITECT'S  JOUBNAL. 


Bxia  of  rotation  and  the  optical  axis  of  the  telescope,  the  whole 
uf  theliffht  bein^  reflected  perpeodicularly  upon  the  dinphratrro: 
but  if  toe  reflector  be  turned  to  that  position  which  is  pHriillel 
to  the  axis,  no  light  whatever  is  reflected  from  it.  It  is  there- 
fore evident^  that  between  these  two  positions  all  degrees  of 
illumination  can  be  obtained.  But  there  are  some  objects,  Huch 
as  comets,  nebuls,  small  planets,  and  siarx,  which  are  visible 
only  when  all  lipht  is  exclmied  from  the  field.  To  ascertuin 
the  position  of  such  objects  was  one  of  great  difficultv;  the 
means  usually  adopted  were — the  insertion  of  very  thicx  bars 
tif  metal  in  the  wire-nlate  or  diaphnmm>  instead  of  fine  wires, 
and  in  observation  to  hide  the  star  behind  the  horizontal  bar  to 
determine  its  north  polar  distance,  the  timea  of  its  disappear- 
ance beliind  the  KCvcnU  vertical  bars  being  noted  to  determine 
ita  right  ascenHion:  but  Huch  ubi9er%'HtiunH  were  little  better 
than  guesfr-workf  and  were  very  unaatisfactory.  Another  me- 
thod, oertainlr  much  better,  has  been  employed,  the  object  of 
which  wa9  to  illumine  the  wires,  only  leaving  the  field  in  dark- 
ness. This  waii  done  by  opening  a  channel  in  the  tube,  nearly 
in  the  plane  of  the  diaphrapn,  through  which  light  was  ad- 
mitted from  a  lanteni  generally  attached  to  the  eye-end  of  the 
telescope.  This  orraugenieitt,  though  certainty  umdi  better 
than  the  preceding,  was  open  to  grave  objections,  and  leads  me 
to  the  last  impruveinent  exhibited,  which  answers  admirably, 
Inasmuch  as  it  places  the  degree  of  illumination  under  the  com- 
mand of  the  obeerver,  who  can  instantaneously  alter  it  in  auch 
manner  as  the  case  may  require. 

This  very  great  improvement  is  effected  by  the  attachment  of 
one  or  more  prisms  to  the  adju^itabte  reflector  in  such  way,  that 
when  the  reflector  is  in  the  positirm  to  reflect  the  largest  quan- 
tity of  light  in  the  direction  of  the  optical  axis  uf  the  telescope, 
and  consequently  to  fill  tlie  field  ot  view  with  li^ht,  tlie  prism 
is  out  of  action;  but  that  ai*  the  intensity  gradiiiuly  diminishes 
as  the  reflector  approaches  to  that  position  parallel  to  the  axis 
where  no  light  is  reflected,  at  that  instant  the  prism  takes  up 
the  middle  pencil  of  rays  proceeding  from  the  lamp,  and  reflects 
it  to  another  prism  situated  in  the  plane  of  the  wire  plate,  by 
which  it  is  finally  reflected,  and  illuminatett  the  wires  only, 
leaving;  the  field  in  darkness,  so  that  the  observations  of  an 
extremely  faint  object  con  be  as  easily  obtained  as  those  of  a 
bright  one.  This  arrangement  Is  explained  in  the  following 
diagram. 
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Let  /d,  and  /e,  represent  the  (axis  of)  moveable  reflector  in 
its  two  extreme  positions — vis.,  that  in  which  it  reflects  the 
maximum  quantity  of  U^ht,  and  that  in  which  it  reflect*  no 
light  whatever;  A,  the  dwphragm  upon  which  the  crttss-wires 
are  fixed  in  the  focus  of  the  eye-piece;  jr,  a  prism  so  placed  as 
to  reflect  upon  and  diffuse  over  the  diaphragm  bucq  rays  of 
light  as  enter  it  in  the  direction  eg;  and  6  e,  &  c,  bj,  rays  of 
light  proceeding  from  the  lantern  ab.  When  the  reflector  is  in 
the  position /rf,  the  rays  b  p,  bj,  are  reflected  in  the  direction  of 
the  optical  axis  of  the  telescope,  and  consequently  fill  the  field 
of  view  with  light,  and  give  the  appearance  shown  in  the  first 
diagram.  As  the  reflector  approaches  the  j>osition/c,  the  in- 
tensity of  tlie  light  gradually  diminishes,  and  when  the  position 
/c,  is  attained  no  light  whatever  is  reflected;  at  thi^  instant  the 
prism  (/,  which  has  dropped  from  d,  to  r,  takes  up  the  middle 
ray  b  <%  and  reflects  it  to  ff^  causing  the  field  of  view  to  airame 
the  appearance  shown  in  iQg.  9  of  the  diagram. 


Mr.  Simms  exhibited  a  diagonal  transit  instnunent  of  the 
same  form  aa  that  so  much  used  on  the  continent;  in  this  con- 
struction the  oona  of  rays  which  po-ss  from  tlie  objeet-glaoa  do 
not  proceed  directly  to  a  focus,  as  in  the  ordinary  teleaoope,  bat 
are  reflected  by  a  prism  or  speculum  placed  within  the  axis,  and 
form  an  image  in  one  of  the  uivots,  in  which  also  the  wire- 
ftamo  and  eye-piece  are  placea.  The  advantage  over  that 
ordinarily  in  use  is,  that  the  observer  is  seated  with  all  ease 
at  hie)  instrument,  and  has  no  change  of  position  to  make  what- 
ever may  be  the  altitude  of  the  object  under  observation;  the 
serious  objection  to  its  use  has  hitherto  been  the  defective 
means  obtained  for  illuminating  the  field  of  view,  as  was  to  be 
seen  in  the  iniitrument  shown  by  Ertcl  in  the  Exhibition,  where 
the  old  method  waa  still  adhered  to — viz.,  placing  a  small  dia~ 
gonal  reflector  in  front  of  the  object'gla!i}i,  as  Hhuwn  in  diagram 
"i — a  plan  to  which  there  are  many  objections: — Ist,  the  diffi- 
culty of  throwing  light  at  all  upon  the  reflector;  '2nd,  the  trou- 
ble of  re-adjusting  it  for  every  change  of  po«ition;  and  3rd. 
part  of  the  object-glass  is  cut  off.  In  the  instrument  exhibitea 
by  Mr,  Simms,  lie  has  most  ingeniously  overcome  these  difficul- 
ties by  introducing  in  the  other  pivot  a  convex  lens,  and  at  the 
back  of  the  prism  a  second  ctinvex  lens,  the  di;uneter  of  the  latter 
being  such  that  three  segments  of  it  project  beyond  the  sides  of 
the  prism.  In  this  arrangement  the  rays  of  light  from  the 
lantern,  first  converged  by  the  tmall  lens,  after  crosung,  agaia 
diverge  and  full  upon  the  larger  lens,  by  the  refractive  power 
of  which  they  again  suffer  convergence  and  are  diffused  over 
the  field  of  view. 

It  ii  remarkable  that  not  a  single  astronomical  instrument 
was  furnished  by  France. 

1  must  be  permitted  a  digression  in  order  to  complete  my 
description  of  the  novelties  exhibited  in  this  section.  In  the 
year  IHW)  Vulta  discovered  that  voltaic  electricity  was  geoft- 
rated  by  the  immersion  of  two  metals  in  an  acid  which  acted  on 
one  uf  them:  in  IdVO,  Oersted  linked  together  the  sciences  of 
electricity  and  magnetism,  and  proved  that  the  one  acts  upon 
the  other,  not  in  straight  lines,  as  other  forces  do,  but  in  a 
direction  at  right  angles:  so  that,  if  bodies  be  invested  with 
electricity,  they  possess  a  tendency  to  place  magnets  in  a  por- 
tion at  right  angles  to  themselves,  whilst,  on  the  contrary, 
magnets  have  the  effect  of  placing  bodies  c<;>aducting  electricity 
at  right  angles  to  the-nittelvea,  and,  cum^equently,  an  electric 
current  exercises  a  magnetic  action  at  right  angles  to  its  own 
direction;  if,  then,  a  wire  be  coiled  in  a  spiral  form,  and  elec- 
trified, it  beooroes  a  magnet;  and  if  within  this  coil  be  placed  a 
eore  of  aoft  iron,  which  has  the  eS'ect  of  concentrating  tta 

tower.  It  becomes  a  very  powerful  magnet,  and  by  making  and 
reaking  Its  connection  with  a  galvanic  battery,  thus  alter- 
nately making  and  destroying  the  action  of  magnetism,  we  can 
instantly  unmake  this  magnet  and  obtain  a  moving  power, 
which  it  is  evident,  when  once  produced,  is  capaple  of  applica- 
tion to  many  purposed  by  suitable  mechanism. 

The  Americans,  with  their  character i»tic  energy,  have  exten- 
sirely  used  these  physica]  laws  in  their  electric  telegraphs,  and 
have  ^Bo  applied  them  to  astronomical  purposes,  and  to  the 
determination  of  tho  difference  of  longitude.  In  the  American 
department,  Bond  exhibited  an  apparatus  for  observing  tnuuita 
by  means  of  a  galvanic  circuit.  It  consists  of  a  brcak-circuit- 
cJock,  battery,  wires,  and  a  cylinder  around  which  paper  is 
wrapped.  This  cylinder  is  mounted  on  a  delicate  axis,  furnished 
with  friction-rollers,  and  revolves  once  in  a  minute;  the  circuit 
is  broken  and  restored  by  the  seconds  pendulum,  ko  that  60  sec 
are  recorded  on  one  line;  there  are  sixty  lines  on  each  sheet  of 
paper.  The  armature  of  the  electro-magnet  carries  a  glass  pea 
supplied  with  ink  from  a  small  reservoir,  and  the  records  are 
mane  as  the  paper  revolves  under  this  pen. 

In  ordinary  transit  ubeervations  the  observer  takes  a  second 
from  the  clock-face,  counts  the  beats  whilst  the  object  passes 
the  wires,  records  these  times  by  the  clock  to  the  tenth  part  of 
a  second,  writes  them  in  a  book,  still  counting  the  beats  of  tho 
clock,  and  after  the  transit  of  the  last  wire,  continues  counting 
on  till  he  can  look  at  the  clock-face;  but,  in  the  new  method, 
the  coincidence  of  the  wire  and  the  object  is  noted,  at  which 
instant  a  key  is  touched  with  the  finger,  this  touch  causing  an 
impression  to  be  made  on  tho  recording  iipparatuA,  of  a  dot  If 
the  touch  be  momentary,  of  a  series  of  dots  separated  by  equal 
spaces  if  the  intervals  of  time  between  successive  touches  be 
equal,  as  shown  in  fig.  1  of  the  annexed  diagram,  of  lines  of 
different  lengths  if  the  times  of  pressing  the  key  be  variable. 
as  shown  in  figs.  %  and  5;  of  equal  leogths  if  the  times  be  ot 
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equal  dnnttton,  or  nt  eqatl  interr&U.  u  shovm  in  figs.  3,  4,  and 
€,  In  this  manner  nay  be  gencraud  a  sehet  of  dott,  lines,  and 
blanks  of  all  varieties  of  len^hf. 


1 


Unn  of  equal  length,  or  B|H>t8  equi-distant,  may  b«  regietered 
liy  the  movement  of  &  clock  alternately  making  anil  breaking 
[the  circuit,  a*  well  aa  by  the  finger  of  the  operator,  and  lines 
aa  in  fig.  3,  or  spaces  in  fig.  i,  may  be  niade^  cur  responding  to 
intervals  of  one  second,  and  ibus  the  clock  be  made  to  mark 
MeondA  of  time.  If,  then,  an  operator  should  make  contact  at 
the  iiwtant  of  the  occurrence  of  any  phunomenun,  as  tbat  of  a 
ttar  pasiing  a  wire,  one  of  theM  spaces  would  be  broken,  as  is 
sfauwn  in  fig.  7;  and  it  ii  easy  to  estimate  the  tenth  of  a  tecoad 
at  vhich  the  contact  was  made,  and  hundredths  of  n  second 
OMJ  be  estimated  by  the  use  of  a  tmn^parent  BC&le,  m  in  Ag.  0, 
■hoeo  length,  juHt  equal  to  that  of  one  second  on  the  paper, 
beiag  divided  into  ten  parts,  and  made  to  cover  the  whole 
second,  as  in  fig.  9,  where  the  register  appears  between  four 
•eoo&ds  and  five  seconds,  it  is  necn  at  a  glance  that  the  occur- 
rence happened  between  4^"  and  ^^".  The  apparatus  exhi- 
bited n-gidtered  an  unbroken  line,  aa  shown  in  tig.  H,  but  the 
principle  of  operation  is  the  same.  There  may  be  many  differ- 
ent mode*  of  recording.  In  practice,  the  recording  apparntus 
may  be  either  near  to  the  observer  or  at  a  great  distHuce;  cither 
at  a  few  yards  or  at  a  tliotisand  miles.  In  the  former  method, 
the  eye  and  ear  are  brought  into  play;  and  in  the  latter,  the 
•ye  and  hand.  The  question  ifi,  whether  there  be  a  cln«er  con- 
nection between  the  nerves  of  the  eye  and  ear,  or  between  those 
of  the  eye  and  the  finger.  The  latter  operation  seems  to  bo 
I  the  more  simple,  inasmuch  aa  the  observer  has  not  to  listen 
[lo  a  clock,  and  t<i  write  down  one  time  whiUt  he  is  countinjg 
[  another.  The  practicability  of  thus  recording  observations  is 
[placed  beyond  a  doubt,  by  such  having  reoUy  been  recorded  in 
rica,  at  Washington,'  and  other  places^  and  apparently  with 
ter  accuracy  th»n  by  the  old  mcthtKl. 

I  before  remarked,  the  recording  surface  mnjr  be  at  a  great 
nice  from  the  observer,  so  that  the  palvaiuc  telegraph  h 
usly  applicable  to  the  determination  of  differencee  of  ter- 
'  longitudes  by   connecting  one  ktation  to  another  far 
ed  by  means  of  a  wire;    but  it  becomes  imperatively 
ary  to  aacertain  whether  the  time  occupied  by  an  electric 
t  traversing  the  wire  be  appreciable  or  not,  and  whether 
ly  paaseafrom  stAtion  to  station  in  less  time  than  human 
can  detect.     Kxperiments  to  determine  this  have  been 
J  on  the  long  lines  in  America;  and  the  last  results  1  have 
Jebow  that  tiie  electric  current  paesee  through  a  copper  wire 
^he  mte  of  about  l2,uoo  miles  in  one  second;  and,  conse- 
[i{uent]y,  that  the  time  occupied  in  its  process  it  an  element  to 
e  taken  into  account  in  determining  lon^tude. 

Xaulirai  Attronomical  ImtrumtnU. 
Of  nautical  astronomical  instruments  the  Kxhibition  did  not 
IfuTJuah  many  iliustratiuns.     0(  ordinary  nautical  instrument^ 
■•'■T  American  department  furnished  a  fine  collection  by  Kricssen, 

ally  of  a  new  construction;  filsoa  very  ingenious  compass  by 

|6t.  John.  The  peculiarity  of  tliis  instrument  consists  in  the 
Lmddition  of  two  small  magnets,  moving  freely  upon  fine  points 
|«ttached  to  the  compass-card,  ue&r  its  east  and  west  eatrewi- 
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To  the  centre  of  each  small  magnet,  and  at  riiht  angles  to  it, 
^\»  placed  a  brasa  indicator,  which  points  to  the  centrr  of  the 
card  when  nof  under  the  influence  of  disturbance,  as  in  fig.  1; 


and  from  the  centre  at  other  times,  as  in  figa.  S  and  3.  The 
deviation  from  the  centre  indicates  Uie  amount  of  disturbance 
which,  if  local,  is  shown  by  the  one  of  these  indicators  pointing 
farther  from  the  centre  than  the  other,  as  in  fig.  3.  The  amount 
of  these  deflections  is  measured  by  semicircular  scales  fixed 
over  the  centre  of  the  card. 

Levying  and  Survejiing  ftutrumenU, 

Instruments  for  levelling  and  snrreying  were  furnished  firnm 
England,  France,  and  Belgium;  generally  well  made^  but  not 
exhibiting  any  novelties  or  excellencies.  Germany  furnished 
several,  all  well  made,  in  which  Ureithaupt's  useful  method  of 
covering  the  divisions  with  a  thin  plate  of  braas,  for  the  pur- 
pose of  protecting  them  from  dirt,  oxidation,  and  meclianical 
injury  was  gencrsuly  adopted.  lircithaupt  himself  exhibited  a 
level  with  a  contrivance  for  greatly  facilitating  its  adjustments, 
and  of  great  imftortance;  while  surveyors  continue  to  assume 
that  the  circular  collars  of  a  level  are  equal. 

The  Imperial  Polytechnic  Institution  of  Vienna  exhibited 
aome  l>eautiful  surveying  instruments  constructed  under  the 
direction  of  Profesi-(ir  Stampfer,  The  greatest  improvement 
was  the  means  afforded  fur  measuring  a  vertical  angle  of  8%  by 
which  the  difference  of  altitude  between  two  stations,  when 
Itreatly  exceeding  the  length  of  the  measuring  staff,  could  be 
determiued — an  improvement  of  great  value  for  work  in  a  hilly 
country. 

America  (Burt)  furnished  an  instrument  well  adapted  for 
surveying  new  countries,  particularly  in  ma^etic  districts.  It 
Is  applicable  to  the  determination  of  time,  latitude,  and  mag- 
netic decUnntion. 

Mr.  Yeates  exhibited  a  prismatie  compass,  of  sinple  eon- 
Btmction,  adapted  for  taking  both  horizontal  and  vertical 
angles,  and  mi  arran^'d  that  the  former  may  be  taken,  the 
instrument  being  held  in  the  hand, — the  object,  the  hair  in  the 
vain,  and  the  magnetic  bearing  being  seen  at  once ;  it  is  adapted 
for  fixing  on  a  tripud,  and  a  means  is  afforded  of  repeating  the 
observation.  It  is  also  adapted  for  taking  vertical  angles.  It 
is  independent  of  the  magnetic  needle,  and  can  be  used  in  dia- 
tiicts  aliuimding  in  iron. 

The  Austrian  levels  and  theodoliCoA  give  a  surveyor  groat 
advantage  in  increased  accuracy,  great  saving  of  time-,  and  of 
one  aaristant  in  the  une  of  the  chain;  in  cidonies  where  labour 
is  scarce,  in  places  where  the  ground  is  difficult  and  inter- 
sected by  hedges  and  ditches,  their  advantages  are  inestimable. 
In  marine  surveying,  much  time  would  be  saved  by  the  use  of 
Ertel's  univcrtial  instrumental nstead  of  the  clumsy  transits 
provided  by  the  Admiralty.  Time  in  such  cases  must  he  mea- 
sured by  the  coat  of  mnintnining  a  ship's  crew.  One  inytniment 
and  one  observer  can  with  it  determine  time  and  latitude,  and 
moke  any  triangulites  for  surveying  with  more  facility,  on 
account  of  the  direction  in  which  the  observer  looks,  than  with 
anv  other  instrument  or  instruments. 

l^Uiott's  altitude-and-azimuth  instrument  represents  the  form 
of  the  instrument  used  In  the  triangulation  of  the  English  sur- 
veys; Krtel's  h  the  exact  instrument  used  by  Struvc  in  the  arc 
that  is  to  extend  from  the  North  Cape  to  Crete. 

Optical  Intirumentt. 

Let  us  now  turn  our  attention  lo  optical  instruments.  Re- 
specting telescopes,  though  few  in  number,  they  were  found  to 
be  for  the  most  part  good.  France  (Huron)  furnished  one 
who<ie  object-|{lass  was  of  rock  crystal,  the  performance  of 
which,  notwithi^tanding  its  property  of  double  refraction,  was 
foond  to  be  very  satisfactory. 

A  new  kind  of  glaas  was  exhibited  by  Maes  ^France),  its  base 
composed  of  the  oxide  of  zinc  and  borax:  it  was  extremely 
clear  and  free  from  colour,  and  promises  to  be  of  considerable 
use  in  producing  achromatic  object-glasses  of  a  very  perfect 
description. 

The  Kxhibition  also  made  known  a  verr  &ir  attempt  by 
Wray,  United  Kingdom,  to  substitute  a  solid  substance  instead 
of  flint  gloss,  which,  aa  a  step  out  of  the  beaten  path  and 
towards  the  possible  revival  of  fluid  object^glaaeei,  ii  meri- 
torious. 

As  you  all  know,  crystalline  bodies  affect  light  according  to 
their  structure,  and  the  transparency  of  such  bodies  seems  to 
depend  upon  their  molecular  arrangement.  Thus,  if  strife 
occur  in  a  disc  of  glass  or  lens  through  which  an  object  is 
viewed,  it  Is  distorted  if  these  strioe  be  numerous,  and  the  dis- 
tortion is  so  great  that  the  form  of  the  object  is  not  recognis- 
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ftble;  but  if  tery  niimeroa*,  it  !■  not  rlxible  at  all;  the  glan 
c«»sin^  Ut  be  transparent,  becoming  opaque,  thon^  still  r»- 
mainin^  trannlucent. 

To  n-tccrtsin  the  different  molecular  states  of  the  variont 
discs  of  glass  and  ubjecl-gUuet  exhibited  was,  therefore,  a  part 
of  the  duty  of  the  jury.  The  modn  adopted  arc  dotailea  in 
the  Report;  and,  therefore,  I  will  here  but  briefly  refer  to  the 
reRiiltF. 

The  ohjcct-glnsses  of  Simms,  which  were  chiefly  of  English 
glass,  were  found  to  be  guud,  the  de6nition  of  the  ubject  beoum- 
tog  improved  with  the  increase  of  power.  Tho»e  of  Buron 
were  good;  but  aome  exhibited  by  this  fCDtleman  were  not 
tried,  the  tubes  being  wanting.  A  small  object-glnss,  by  lloss, 
was  very  good;  but  in  hia  large  equatorial  there  wan  n»ae. 
The  discs  of  glaaa  furnished  by  Maes  (France),  and  Daguet 
(Switserland),  were  very  good;  aa  upon  ifae  vhole  was  the  noble 
piece  of  glass  exhibited  by  Chance,  which  is  no  less  than  29 
Inches  in  diameter,  and  weighs  300  lb.;  and  I  do  hope  that  the 
same  success  will  attend  the  obtaining  its  achromatic  com- 
panion, and  that  the  two  lenses  may  be  worked  into  an  object- 
glass. 

These  are  some  of  the  first  fhiits  nf  the  removal  of  the  tax 
un  glam,  that  great  obstacle  to  the  improvement  of  telescopes 
iu  this  country,  which  prevented  all  attempts  to  produce  glass 
adapted  to  the  construction  of  large  achromatic  glnsses,  and 
compelled  us  to  purchase  fr4mi  abroad  those  we  needed  at  an 
enormous  price.  The  Exhibition  satisfactorily  proves  that,  at 
all  events,  we  soon  shall  equal  both  the  far-famed  works  of 
Munich  and  Paris;  and  let  us  hope  in  fair  rivalry  to  excel 
them. 

The  microscope,  by  the  rapid  advance  in  micmsoopic  investi- 
gatiuiut  within  the  latit  few  years,  has  been  enabled  to  vje  in 
importance  almost  with  the  telescope.  Since  the  introduction 
of  achromatic  combinations,  physiological  investigations  have 
proceeded  so  rapidly,  and  our  knowledge  has  increased  so 
greatly  upon  animal  and  minute  anatomy,  that  it  was  most 
gratifying  to  find  so  many  superior  instruments  in  the  Exhi- 
bition. The  Britinh  microecopes  were  distinguished  by  the  great 
amount  of  ligiit  obtained,  the  largo  angle  of  aperture,  and  con- 
sequent fine  definition;  also  by  the  large,  flat,  and  perfectly 
denned  field. 

There  were  two  lighthouses  exhibited,  both  entirely  of  glass; 
both  were  furnished  with  largo  Argand  lamps,  lenses,  and 
reflecting  prisms.  As  the  object  of  lighthouses  is  to  transmit 
all  the  rnyii  proceeding  from  the  light  in  an  horizontal  direc- 
tion, the  reflecting  prisms  above  and  below  the  light  were  so 
placed  that  the  incident  rays  on  their  becond  surface  fell  so 
obliquely,  that  they  were  totally  relleiUed  horizontally;  thus 
those  rays  which  would  have  illumined  the  sky  and  the  waters 
of  the  ocean  were  made  available  to  increase  the  equatorial 
belt  of  light:  the  substitution  of  reflecting  prisms  will,  doubt- 
less, supersede  the  use  of  metallic  reflectors  In  lighthouses 
generally. 

Of  instruments  connected  with  physical  optics  there  were 
very  few,  indeed  philosophical  instruments  of  this  class  were 
quite  wanting  in  the  British  portion;  France  furnished  a  beau- 
tiful series,  including  stere(MM:opes,  polarimeters,  saccharometers, 
haloscopes,  &c.,  as  exhibited  bv  Soliel.  Perhaps  the  most  use- 
ful of  these  instruments  was  tne  saccharoniecer.  Light,  as  you 
are  aware,  when  polarised  appears  to  be  transmitted  by  undula- 
tions in  ptaiieM,  iind  nut  ut  ail  in  planes  situated  at  right  angles 
to  them.  In  some  budie^,  each  of  the  colours  composing  white 
light  is  not  polarised  in  the  same  plane  as  in  ordinary  potarisa- 
Uoii,  but  the  plane  for  each  Is  slightly  turned  round,  so  that 
the  whole  is  spread  out;  this  circular  polarisation  has  been 
beautifully  applied  to  chemistry,  and  made  a  test  in  the  case  of 
saccharine  fermentation  of  the  point  to  which  it  has  reached 
and  of  the  quantity  of  sugar  formed.  Hence  this  change  of 
direction  of  the  |Hilarisiiig  plane  is  of  great  practical  value,  and 
it  ought  to  supersede  the  old  method  by  the  use  of  the  ordi- 
nary saccharometer.  That  exhibited  by  Soliel  was  the  only 
one,  though  nutny  of  the  ordinary  kind  were  exhibited  in  tho 
British  section. 

Meteorological  InatrumenU. 

There  were  a  large  number  of  barometers,  thermometers,  and 
other  instruments  intended  for  meteorological  observations,  but 
the  greater  {tart  were  of  a  very  ordinary  Icind,  and  unsuited  to 
the  work  intended. 

Respecting  thermometers  (for  the  purpose  of  forming  ■  cor- 


rect estimate  of  those  exhibited),  let  me  impress  upon  you  that 
a  good  and  efficient  instrument  must  be  either  identical  in  ita 
rendlngii  with   an   acknowledged   standard,  or  its  amount  ofl 
deviation  correctly  ascerViined,  and  applied  in   its  us^;    thiflf 
involves  a  necessity  for  the  possession  of  a  standard  of  un- 
doubted accuracy,  t)ie  nearest  approach  to  which  were  the  ther- j 
mometers  mnde  by  the  Kev.   R.  Sheepslianks,  two  of  which,] 
exhibited  by  Simms,  may  b«  considered  as  the  most  accurate  in 
this  country.      That  kind  of  thermometer  most  easily  rendered 
identical  in  its  readings,  and  moat  amenable  to  correction,  is  of 
slender  bore,  with  small  bulb,  and  graduated  on  the  stems  itself; 
by  such  a  construction  the  amount  of  error  arising  from  want  i 
of  evenness  in  the  bore  of  the  tube,  in  the  cutting  of  the  divi-  j 
sions,  or  from  a  want  of  accuracy  in  the  deternunation  of  tb«  \ 
zero  points,  may  be  determined,  and  when  applied  will  render  I 
the  instiument  perfectly  useful  and  trustworthy.     Thewe  cor- 
rections,  when    once    determined   for  such   instruments,   will  ] 
remain  constant;  but  no  syntem  of  correction  can  restore  aoot-  j 
racy  to  the  readings  of  thermometers  whose  scales  are  of  ivory. 
Tho«e  of  box-wood,  a  material  in  general  use  for  maximum 
tbennometers,  require  corrections  which  can  be  determined  only 
by  frequent  comparisons  with  a  thermometer  whose  errors  are 
known,  the  Index  errors  of  such  instruments  being  found  to 
vary  from  day  to  day. 

In  maximum  and  minimnm  thermometers  there  was  nothing 
new  exhibited,  although  great  need  has  long  existed  for  aa  i 
effective  maximum  thermometer.  1 

Newman  exhibited  his  well-known  barometers,  the  tubes  of 
which  were  filled  and  boiled  under  a  diminished  atmospheric 
pressure.  Mr.  Kcwnian  reniarkn  that  he  has  always  found  that 
mercury  highly  heated  in  glass  tubes  becomes  oxidised;  and, 
also,  that  all  tubes  boiled  under  atmospheric  pressure  are  foul. 
(I  may  observe  that  my  experience  has  not  lea  me  to  the  same  j 
conclusiun.) 

Orchard  exhibited  a  barometer  very  similar  indeed  to  New- 
man's,  but  with  the  addition  of  a  thermometer  placed  in  front 
of  the  infitruraent,  whose  bulb  was  of  tho  some  dimensions  w 
that  of  the  tube.  ' 

Griffiths  exhibited  a  barometer  furnished  with  a  crook  on  the 
top  to  trap  any  air  which  might  be  above  the  mercury,  for  the 
purpose  of  insuring  a  vacuum.  Negretti  and  Zambra  also  exhi- 
bited a  barometer  with  an  air-trap  glass  cistern,  with  the  iaten- 
tion  of  preventing  the  entrance  of  the  air;  the  mercury  in 
neither  of  these  instruments  was  boiled,  an  operation  that  1 
consider  absolutely  necessary. 

Harris  and  Sun  exhibited  several  self-compensating  baro- 
meters for  the  approximate  determination  of  the  atmospheric 
pressure.  They  are  about  I  foot  in  length,  and  (-onsibt  of  two 
reservoirs  connected  by  a  bent  tube,  the  one  tiiled  with  mercury, 
and  the  other  with  gas,  the  adjacent  portion  of  the  tube  being 
also  filled  with  mercury  ami  gas.  There  is  also  an  arrangement 
for  the  approximate  correction  for  tlie  expansion  of  the  gai 
from  heat.  An  instrument  upon  this  principle,  mode  by  Ron- 
chetti,  was  tried  by  me  some  years  since,  and  was  found  to  giro 
tolerably  approximate  readings  for  a  time — that  is,  to  within 
O'l-inch  either  way,  but  ultimately  failed  entirely.  Instru- 
ments of  this  kind  are  of  little  or  no  value.  Brown  exhibited 
two  barometers,  at  tho  price  of  10«.  6d.  each;  one  such,  upoo 
trial,  I  found  to  act  well;  undoubtedly  they  were  the  cheapest 
in  the  Exhibition,  and  were  better  than  any  of  the  ordinary 
barometers  exhibited. 

Hourdiin  (France)  exhibited  barometers  of  an  origimU  con- 
struction, based  upon  the  tendency  po«»eseied  by  a  coiled  and 
exhausted  tube  of^  thin  ntetal  to  contract  and  elongate  when 
subjected  to  variations  of  pressure.  A  description  of  the  method 
of  constructing  one  of  these  little  instruments  may  not  be 
uninteresting.  The  form  of  tube  adopted  by  M.  Bourdon  is 
not  circular,  but  a  little  flattened  and  curved  inwards,  as  shown 
In  the  annexed  cut.  The  tube  in  use  is  quite  exhausted  of  air 
and  hermetically  sealed  at  both  endn,  and  coiled  in  the  form 
shown  in  the  second  figure.  As  the  pressure  from  without 
increases  upon  tho  tube,  it  exhibits  a  tendency  to  exchange  Its 
original  form  for  that  shown  in  the  third  figure.  If  the  tube 
bo  sufficiently  clastic,  it  resumes  its  former  figure  as  soon  aa 
the  pre^iiiure  is  withdrawn,  and  the  variations  of  curvature 
attendant  upon  the  increased  or  diminished  pressure,  communi- 
cBted  to  an  index  moving  over  a  dial-face,  give  the  readings  of 
the  barnmeler.  According  to  M.  Bourdon's  observations  it 
would  appear  that  the  amount  of  contraction  or  expansion  is 
proportionate  to  the  sustained  pressure;  thus,  if  the  two  extra- 
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mitiei  of  the  tube  bec«ino  separated  by  the  space  of  1  inch  for 
a  pre««ure  of  20  lb.  upon  the  »quare  inch,  they  will  separate  by 
ik^aee  equal  to  S  inches  for  one  of  XO  lb.  prefwure,  and  so  on: 
emaequently  the  frradtuttions  on  the  dial-plate  are  equal 
throughout  the  scale.  Mr.  Ikurdun  conttiderg  that  the  same 
aolion  which  bringi  lojjether  each  of  the  ends  of  an  arc,  when 
the  chord  i«  bent  either  in  pulling,  as  fig.  1,  or  in  pressing 
toward*  the  arc,  as  in  fig.  2,  is  the  same  action  as  that  which 
MMM*  in  iijg  xntitd  tube  the  variattona  of  figure  coaa^queat 

oo 
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f  upon  different  degrees  of  pressure;  and  he  observes,  that  by 
i  diniiniithing  the  pressure  upon  the  chord  at  a,  it  will  gradually 
I  relax,  and  both  arc  and  chord  axsuiiic  the  form  of  fig.  3,  an 
[  metiun  corresponding  in  its  effects  with  that  produced  by  the 
I  witbdrawal  of  the  atmiMpheric  premiure,  which  MulTers  the  tube 
[%»  reatiume  the  figure  in  which  it  was  origiaally  coiled.  In 
f  nftuence  to  its  amount,  M.  Bourdon  observe^  that  if  the  prefr- 
Faorvoo  the  chord  at  a,  fig.  "^  be  increased  until  it  touch  the 
*re  of  the  circle  at  n,  fig.  -t,  the  angle  at  d.  is  rendered  more 
'  acnte^  and  the  two  ends  of  the  arc  necessarily  convergent,  the 
'  amount  of  con%'ergence  being  at  all  times  tn  proportion  tu  the 
I  kDgle  formed  b^  the  two  chords  of  the  arc,  the  curve  uf  the  arc 
|*t»enig  modified  in  the  same  proportion.  An  effect  of  the  same 
"  kind  is  produced  by  pressing  the  chord  simultaneously  on  many 
r  points  towards  tb«  arc  as  iu  fig.  -1,  the  withdrawal  of  pressure 
>  oeinfT  acoompanied  bv  the  same  return  to  thw  uriginal  figure; 
I  and  M.  Bourdon  considers  that  the  same  action  is  induced  by 
^the  external  air,  which  mointiiinH  a  mmultanenus  pressure  on 
vrj  part  of  the  curve.  These  observations  uf  M.  Buurdon, 
eo&nection  with  the  principles  which  he  has  successfully 
JappUed,  seem  to  me  deserving  uf  Hi>me  cunKideration.  The 
l^iradaatioos  of  the  instrument  are  determined  by  subjecting  it 
T«o  artificial  variations  of  pressure  in  connection  with  a  standard 
[mercurial  barometer,  hy  which  means  the  points  ai  coincidence 
I  are  correctly  ascertained  and  laid  down.  1  have  not  had  any 
[experience  of  the  working  of  these  barometers,  and  do  not 
raxpect  that  they  are  applicable  to  meteorological  obflervations; 
r%ut  I  have  no  doubt  that  their  action  as  steam-ptessure  gauges 
lis  admirable.  Many  of  these  last  were  exhibited  by  M.  Bour- 
[don,  in  some  of  which  the  convertte  of  the  action  you  have  just 
crceived  was  obtained  hy  filling  the  tube  with  a  gas  or  liquid, 
\  which  case  external  pressure  caused  an  expansion  or  elonga- 
tion, in  opposition  to  the  contraction  you  have  now  witnessed. 

The  cotlection  uf  meteiirologiral  intttruments  in  the  Kxhibi- 

iion  would  lead  us  to  the  conclusion  that  the  conditions  of  good 

instruments  are  better  undenttood  and  fulfilled  by  makers  abroad 

an  at  home.     That  this  will  speedily  cease  to  be  the  case.  I 

el  assured.     The  opportunity  ojfcred  to  the  members  of  tne 

ory  of  expressing  their  ditwp probation  to  the  makcM,  added  to 

he  increaning  demand  for  gmirl  insttrunientK,  and  to  the  fact  of 

the  public  becoming  acquainted  with  the  deficiencies  of  those 

ksually  fumirthed  to  them,  will  inl'orcc  n  demand  fur  inxtru- 

|vient8  better  worthy  the   investment   uf  their   time  and  money; 

r  and  when  we  consider  bow  worse  than  useless  is  the  labour  of 

the  meteorologist  when  hosed  upon  had  or  insnfiicient  instru- 

meota,  and  how  by  tht'«w  means  he  becomes  instrumental  to  the 

propagation  of  error,  thiscircuraatAnce  alone  demands  increaaed 

Pfeare  in  the  selection  of  tlioee  usftd.     That  the  want  of  good 

iiutruffleota  ia  experienced  1  can  myself  testify. 


The  collection  of  photographs  in  the  Exhibition  wan  well 
calculated  to  show  the  active  and  experimental  nature  of  the 
attempts  being  made  to  improve  its  processes — an  activity  less 
obBervablc  throughout  the  foreign  aide  of  the  collection,  which 
catahliahed  fewer  cliumfl  to  excellence,  on  the  ground  of  the 
novelty  of  the  processes  adopted,  than  were  etttablishod  on  the 
British  side.  This  activity  was  shown  in  part  (to  cuafiae  our- 
selves at  first  to  daguerreotypeM)  in  the  works  of  Claudet,  who 
exhibited  applications  of  hie  focimeter;  illustrations  of  the  effcota 
of  the  spectrum  on  the  dagiierreutype-plate,  as  prepared  by 
htm;  ana  pictures  which,  notwithstanding  the  loss  of  light 
necessary  for  the  operation,  were  rendered  non-inverting;  in 
those  of  .MuyaJL,  who  exhibited  the  crayon  daguerreotype,  pro- 
duced by  a  process  of  hia  own;  Beard,  who  exhibited  enamelled 
daguerreotypes.  In  which  the  permauence  of  the  picture  was 
secured  by  a  lacquer;  in  the  pictures  of  Tyree,  who  claimed  the 
adoption  of  a  peculiar  process  of  his  own;  and  varioua  othcn 
which  it  would  be  tedious  to  enumerate. 

The  daguerreotypes  exhibited  by  America,  though  not  di»- 
tinguished  by  experimental  attempts  at  improvement  of  pro- 
ceesei,  were  remarkable  aa  illustrations  of  the  exC4Bllence  of 
those  which  had  been  employed. 

The  almost  endlemi  variety  and  modification  of  daguemo- 
typea  and  talbotypea  exhibited  rendered  it  most  difficult  to 
ohtain,  in  each  case,  the  nature  of  the  proceKs  adopted;  and 
excellence  of  execution,  combined  with  adherence  to  the  rulea 
of  art  laid  down  for  the  representation  of  natural  objects, 
became  the  safest  and  only  criterion  of  merit. 

The  nearest  approach  to  this  standard  of  excellence  was 
made  by  Martenn,  in  all  of  whose  works  the  elements  e«sential 
to  the  process  of  the  art,  and  to  his  own  method,  were  so  com- 
bined and  applied  that  the  spectator,  lu&ing  uight  *it  the  meana 
in  the  end,  beheld  in  them  representations  of  the  most  perfect 
beauty,  void  of  artificial  effect  or  technical  display;  and  the 
mind,  impressed  with  the  beautv  of  nature's  own  tracings,  waa 
nut  for  a  moment  reminded  of  the  human  appliances  which  had 
directed  the  work. 

Following  Marten's  steps,  and  Inferior  to  him  alone,  were 
Bavard  and  Flachemn;  and  following  after,  many  exhibitors  of 
tulbotypes  and  calotvpes,  among  whose  works  were  to  bo  per- 
ceived spenmens  of  Nl,  Blanquart'fi  process  for  the  production 
of  two  and  three  hundred  Impressions  from  the  same  negative 
proof;  their  blotty  and  heavy  appearance  was,  however,  destruc- 
tive to  a  great  amount  of  the  success  of  the  resulta  obtained; 
their  price  was  designed  to  vary  ft-om  b  to  15  centime*,  accord- 
ing to  their  size. 

la  the  British  collection  of  sun  pictures,  some  verr  beautiful 
results  were  obtained  by  Boas  and  Thomson,  of  Edinburgh, 
upon  albumenised  glass.  Mr.  Owen  contributed  a  series  of 
calutype  pictures  upon  paper  so  prepared  hy  him  tiiat,  by  its 
use,  he  has  been  enabled  to  execute  in  a  single  day,  in  a  journey 
of  three  hundred  milea,  ten  large-siied  tAltH>ty]>es. 

It  is  no  less  true  than  to  be  lamented,  that  this  collection,  the 
largest  that  has  yet  been  brought  together,  and  highly  illuvtra- 
ttve  of  the  art,  is  hy  no  meajis  indicative  of  the  existing  itate 
of  photography  in  England — a  defect,  the  cause  of  which  \^ 
equally  lamentable  with  its  effect.  When  writing  the  report,  I 
ascribed,  and  1  think  justly,  much  of  the  rapid  and  succouiful 
progress  of  photop-apby  to  the  comparative  ah^>nce  of  patents 
lo  oonoection  with  it.  Since  then  I  have  become  better 
acquainted  with  the  restrictive  influence  exerci-ted  over  the 
exhibition  uf  photographs,  how  distinctly  soever  allied  to  Mr. 
Talbot's  process,  by  that  gentleman's  patent  in  connection  with 
it,  and  which  secures  to  that  distinguished  photographist  the 
discovery  of  the  fact  of  a  latent  imure»siou  being  made  on  pre- 
pared paper,  and  the  possibility  of  its  development  by  fresh 
applications  of  washes.  This  patent  has  been  attended  with 
great  injury,  though  less,  perliaps,  than  might  have  been 
expected;  /or  having  almost,  if  not  entirely,  prevented  thiti 
branch  of  photography  receiving  accessions  from  thoftC  to  whom 
profit  must  bold  out  tne  inducement  to  its  pursuit,  it  has  left  it 
almotst  solely  in  the  hands  of  gentlemen,  the  resultx  of  whose 
experiments  and  inveittigt'tions  are  constantly  before  the  public, 
and  who,  while  rapidly  developing  this  beautiful  and  important 
discovery  in  its  various  ramihcatiuns,  consider,  and  justly  too, 
that  new  principles,  when  received  as  truth,  become  the  com- 
mou  property  of  mankind. 
Jt  may  be  observed  of  patents  in  general,  that  they  frequently 
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cause  ntan^  attempte  to  be  made  for  the  nttainmeDt  of  the  same 
end  by  different  meann,  and  that  of  Mr.  Talbot  proves  to  be  no 
exce}]tion  to  this  rule;  the  chief  claim  upon  which  it  is  fuunded 
is  the  development  of  the  latent  picture  by  the  application  of 
liquids.  A  pirture,  therefore,  iniprow^ed  in  the  camera,  to  be 
developed  without  subsequent  applications,  became  a  thinff 
highly  deiiirabte  to  obtain.  Accortliugly,  I>r,  Woods  dimrovereu 
a  process  known  as  the  catalisotype,  by  which  the  picture  im- 
preceed  in  the  camera  reveals  itself  when  set  aside  In  the  dark, 
without  any  assistance  from  the  photogr^pbcr.  ThiK  procevt 
has  been  uned  by  Mr.  Mayall  with  very  BueoeA«ful  results;  but 
the  great  objection  to  its  OM  is  the  dtlficulty  of  obtaiainK'  paper 
suited  to  the  process.  Very  recently  Mr.  Robert  Eilia  has 
obtained  a  new  proceiis,  by  the  uae  of  the  proto- nitrate  of  iron, 
by  which  the  same  result  is  obtained;  the  paper  being  very 
mnsitive,  the  picture  appears  in  a  minute  or  two  after  it  has 
been  exposed  in  the  camera,  but  thouf^h  both  these  proceeaes 
(one  of  which  wa.s  called  into  existence  by  the  necessity  of  a 
process  different  from  that  of  Mr.  Talbot's,  for  the  purpoae  of 
f^lofftcal  investigations),  and  various  others  are  due  to  the 
itiforcement  of  Mr,  Talbot's  patent,  it  is  beliuvod  tltat  the  rea- 
son the  French  photoj^raphcrs  in  the  Exhibition  excelled  our 
own  was  chieily  because  this  patent  ri^ht  does  nut  restrict  them. 
Theae  restrictions  conaist  in  the  rcqairement  of  a  lurj^e  !<um  for 
ft  lioenae  to  use  Mr.  Talbot's  process  for  practical  purpoaeis,  or 
prosecution  for  the  infringement  of  the  patent,  tinder  theae 
KNtrictionn,  M.  Martens  beautiful  jrhotogrnphs  are  excluded 
from  the  market  in  this  country,  and  the  specimens  exhibited 
by  that  gentleman  were  withdrawn  again  to  Franco,  the  sulc  of 
them  in  London  beinff  at  once  checked  by  a  threat  that  pro- 
ceedings would  be  instituted  a^nst  him  fur  the  infringement 
of  Mr.  TalbotH  patent. 

Let  us  now  be  content  to  take  a  more  general  view  of  the 
subject,  which  affords  a  sitrikim;  iHut^tration  of  the  germination 
of  new  principles,  by  showing  now  the  groundwork  of  .1  iicience 
originated  in  France  has  been  received  among  nations,  which 
ever  since  have  been  ailently  promoting  ittt  advance  and  con- 
tributing to  its  improvement,  each  in  a  manner  suited  to  its 
peculiar  genius — a  germination  arising  out  uf  the  fact,  thiit 
ever  at  hand  are  to  be  found  talent  and  induHtry  remly  to 
receive  new  direction  and  fresh  impetus  in  nhe  ncquiiiition  of 
knowiedf^e,  which,  when  gathered,  has  rarely  bot'n  giirnerod  for 
the  benefit  of  the  few,  but  bail  been  uidely  sealtered  for  the  u«e 
of  all  ivipalite  of  and  willing  to  appreciate  the  gift,  by  which 
means  the  bulk  of  information  collected  from  the  date  of  the 
Daguerrinn  invention  hag  been  disuerKed,  to  collect  again  with 
interest  subservient  etlU  to  its  advancement.  A  great  Ktep 
towards  ttie  same  end  was  the  collection  of  photographs  in  the 
Exhibition,  which  alForded  to  the  photologtst  a  larger  field  of 
observation  than  ho  could  have  before  enjoyed;  many  of  the 
producing  processes  have  long  been  common  property,  but  not 
so  their  several  results.  The  Exhibition  supplied  this  deficiency 
as  far  aa  existing  causes  permitted,  and  placed  the  inquirer  at 
once  in  poaae»Kion  of  a  clawi  of  information  which  before  could 
only  have  been  obtained  through  the  trouble  and  incitnvenlence 
of  personal  introductions  and  mutual  interciiango  of  specimen!*; 
at  the  same  time  placing  him  In  possession,  not  only  of  a  meana 
of  estimating  their  relative  merits,  but  also  of  emulating  any 
one  style  it  might  seem  desirable  to  him  to  adopt  or  improve, 
either  (»f  his  own  or  other  countriet,  the  characteristics  of  which 
were  aevoraily  attended  with  some  peculiar  merit  or  excellence. 
A  means  of  studying  cause  and  effect,  such  as  this  collection 
afforded  to  Ute  practised  photographist,  can  scarcely  be  unat- 
tended with  important  results;  and  the  public,  many  of  whom 
have  for  the  first  time  seen  a  really  good  daguerreotype,  will  be 
better  informed  of  the  power  of  the  art  as  applied  to  the  pur- 
poses of  representation.  The  imperfect  application  of  pho- 
tfrgraphy  is  well  represented  in  the  Exhibition,  and  showed 
plainly  that  to  please  the  eye,  and  lulminisler  to  personal  feel- 
ings, t!!  the  chief  purpose  to  which  a  power  capable  of  higher 
and  more  useftil  applicatious  is  at  present  applied.  In  my 
report,  1  have  enlarged  upon  its  utilttv  as  applied  ttt  the  pur- 
poses of  art,  science,  and  literature;  but  time  only  permits  me 
to  mention  that  there  were  no  specimens  of  ancient  inscrip- 
tions, no  delineations  of  tropical  or  remote  scenery  (excepting 
Clnudct's),  no  specimens  of  the  actinic  spectrum'on  chemical 
prepar»tions,  no  magnified  representations  of  the  microscopic 
products  of  nature,  no  copies  of  ancient  manuscripts,  no  minia- 
tures of  printed  books,  no  specimens  of  scotography.  or  the  art 
of  copying  engravings  by  simple  juxtaposition  in  the  dark  by 


obscure  interradiatioo,  and  many  other  applications  to  which  it  j 
is  well  adapted.  j 

>!r.  Whipple,  however  (U.S.),  by  exhibiting  a  photographia  1 
image  of  the  moon,  has  broken  gronnd  for  its  appUcsiioo  t9^ 
astronomy.     No  phutoeraphic  image  of  a  rtar  baa  as  y«t,  as  far 
as  I  know,  been  obtaineil,  but  great  would  be  the  advantagts 
secured,  if  by  merely  using  prepared  paper,  the  relative  position 
of  the  ubjectK  in  the  field  of  a  telesc«)pe  could  be  made  self- 
registering.      I  can,  indeed,  well  conceive,  that  with  a  good  J 
working  system  of  photography,  stars,  invisible  to  tb«  eye,  may  j 
be  made  to  register  their  po»itiun  with  the  same  telescotte,  eves 
looking  with  H  black  field,  because,  with  a  well-ac^ustea  clock-  ' 
motion,  the  same  object  mav  be  made  to  occupy  the  same  post- 
lion  on  the  plate,  or  paper,  f'or  any  length  of  time.      Ry  such  z  | 
system  much  diKtreiutng  work  in  searching  for  new   objects  ^ 
might  be  avoided,  and  I  think  it  is  a  subject  which  cannot  be  ' 
too  strongly  insisted  upon,  | 

Mr.  Hrooke  exhibited  his  admirable  system  for  the  pbottHj 
graphic  self- registration  of  natural  phenomena,  including  app*-] 
ratus  for  ascertaining  all  those  elements  in  mngnetism  at  orient  I 
considered  imjiortant  to  investigate,  and  also  a  means  ot  regi^  ] 
tf  ring  some  of  the  elements  necessary  for  meteorological  Inras- 1 
tigHtions.  Thus  every  change  of  position  in  the  niagDet  isi 
recorded,  and  not  only  is  the  change  noted,  but  the  peculiarities 'J 
of  its  motion  also  registered.  The  intimate  connection  existing' ^ 
between  the  aurora  burealis  and  magnetism  is  ocularly  shown,  i 
and  also  manv  particulars  which,  in  the  ordinary  mode  of  1 
observing,  would  necessarily  escape  detectioiu* 

Acourtic*. 

In  acoustics,  the  syreno  of  Cagniard  de  La  Tour,  exhibited  by  ' 
Watkius  and  llill,  was  the  only  instrument  of  the  kind  exhi-  ' 
bited.      7'bis  beautiful  instrument,  in  the  earlr  part  of  the  | 
present  century,  was  invented  by  tho  Baron  do  La  Tour,  wfao^^ 
struck  with  tho  belief  that  musical  sounds  were  produced  by  a  < 
succession  of  impuUes  Htriking  the  air  and  producing  vibrat{a>ii%  | 
determined  tu  ascertain  whether  a  piece  of  mechanism  so  coo-  1 
structed  as  to  strike  the  air  with  the  »>ame  rapidity  and  reuu- 1 
larity  would  also  produce  sounds.     The  iniitrumeut  now  in  my 
hand  was  the  result  of  this  detennination;  its  construction, , 
which  is  at  once  simple  and  elegant,  1  will  briefly  explain.    The 
air  set  in  motion,  by  blowing  throu)^  this  small  tube,  commuui- 
cates  motion  to  the  circular  plate,  which  turns  upon  the  cylin-  1 
drical  brnsH  chamber  beneath.     The  plate  within  its  clrcumfiBr-  , 
eoce  is  pierced  with  a  Keries  of  oblique  and  equidistant  holes, 
and  immediately  beneath,  on  the  upper  surface  of  the  brass 
chamber,  is  a  corresponding  series.     The  obliquity  of  the  two 
series  of  perforations  are  similar,  hut  reversed  for  the  purpose  of  ] 
enabling  the  current  to  communicate  a  rotatory  movement  to  tfad  J 
plate;  the  obliquity  of  the  holes  is  in  itself  not  necessary  to  pro-  ' 
duction  of  sound,  but  is  a  conventional  arrnngemont  to  prodocs 
motion  without  the  employment  of  an  additional  agent.     The 
disc  is  thus  made  to  revolve  with  a  rapidity  in  exact  proportion 
to  the  force  with  which  the  air  is  impelled  through  the  tub& 
and  by  its  rapid  and  regular  movement  gives  to  ihc  external 
air  a  series  of  shocks,  which  produce  a  sound  analogous  tu  the 
human  voice  more  or  less  sharp,  according  as  the  current  turns 
the  plate  with  more  or  less  rapidity.     The  moveable  disc  is 
carefully  centered  in  the  surface  of  the  air-chamber,  by  means 
of  a  slender  axis  working  in  a  small  orifice  left  for  its  reception, 
and  is  connected  with  the  indices  above  by  a  delicate  cylindri- 
cal tube,  terminated  by  an  endless  screw,  which  gives  motion  to 
u  wheel  furnished  with  ICK)  teeth,  and  bearing  on  its  axle  an 
index.     A  cog  on  this  wheel  acts  upon  another,  whose  axle  like- 
wise carries  an  index.     For  every  hundred  divisions  traversed 
by  the  index  of  the  wheel  with  loo  teeth,  which  corresponds 
with  the  same  number  of  rotations  performed   by   the   plat« 
beneath,  one  division  is  regii^tered  by  the  other  of   tho  two 
indices — an  arrangement  which  affurds  great  facility  fur  reading 
off  the  multitudinous  vibrations  of  which  each  sound  is  com- 
potM.'J.     If  water  be  patted  into  the  syreno  instead  of  air,the 
same  Bounds  are  produced,  even  should  the  instrument  be  totally 
immersed,  the  same  number  of  vibration^i  producing  the  same 
sound,  and  hence  the  name  uf  the  instrument. 

This  instrument  in  use,  as  applied  to  a  continuous  stream  of 
air,  is  a  means  for  determining  the  absolute  number  of  vibra- 
tions in  n  second  necessary  to  the  pitch  of  n  note,  and  may  be 
set  in  motion  by  the  flow  of  air  or  gas  from  a  gasometer,  or  by 

■  Ur.  Braokii't  >r«t«ni  of  (iboiofraptiic  nihtratleD  ta  fatly  llloimicd  and  d«- 
scribed  la  wi  ■ritcU  by  Hr.  Vnw,  gkwn  Lb  our  Lui  aiuctef,  onl*  p.  I3lt. 
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m  Stream  of  mterf  u  already  mentioned;  and  la  a  beautiful 
and  practical  adaptation  of  a  theory  which  it  at  onoa  confirms^ 
affording:  at  the  siiine  time  a  Itey  to  tnucb  that  is  unknown  in 
tb*  raUtions  existing  between  souod  and  ita  producing  causes. 

BatoMts. — Next  in  order  of  arrangement,  balances  claim  our 
attention.  It  mar  not  he  out  of  place  here  to  mention  that  the 
£xfaibition  made  known  an  application  of  voltaic  action  of  great 
ralue,  by  T.  II.  Henry,  £cq.,l)y  coating  with  perfect  success 
the  beamti  of  two  of  the  balances  exhiltited  by  Oertling,  the 
one  with  palladium,  and  the  other  with  platina.  By  this  appli- 
cation, a  derivative  from  the  electrotype,  the  inferior  metalii 
are  coat«d  with  the  superior — a  povcexa  applicable  to  thermo- 
meter scales,  to  the  limbs  of  astronomical  and  geodetical  infttrii- 
menta,  and,  in  fact,  to  graduated  scales  of  all  kinds;  nor  arc  its 
applications  confined  to  these  alone,  it  is  useful  in  the  coating 
01  weights,  imttances  of  which  are  now  brought  before  you  for 
the  firat  time,  as  well  aa  the  scale  of  a  thermometer  similarly 
ooeted.  Mr.  lleory  assures  me  these  great  advantages  will  not 
involve  much  additional  expense.  A  want  of  many  years  is 
thus  supplied,  fur  1  have  been  lung  endeavouring  to  bring  into 
UM  some  substitute  to  avoid  ailvering  the  scolea  of  thermo- 
meters^a  want  which  has  long  been  experienced  by  nil  who 
bare  used  metallic  Kcales  uud  know  how  aoon  the  divisiona  are 
obUleratcd,and  who  will  not  fail  fully  to  appreciate  this  useful 
■pplicatioa. 

Calculating  Machine*. — Of  calculating  machines  there  were 
•everal  (more  or  lesa  perfect),  by  which  the  hand  is  made  to 
do  the  work  of  the  mind,  and  cnlculationt  requiring  much 
itrfifti!  labour  ore  performed  by  merely  turning  a  handle.  The 
best  was  furnished  from  Russiii,  by  StaiTel,  and  was  found  to 
perform  accurately  and  readily  the  simple  calculations  of  the 
nrst  four  rules  of  Rritbmetic,  as  well  as  the  extraction  of  the 
sqosre  root,  though  less  readily.  The  next  best,  from  France, 
^ff  Thomas  da  Cglmar,  was  also  capable  of  performing  the  same 

^FjSUecfWc  TaJf-f^rup/tf.— The  Exhibition  was  rich  in  electric  tele- 
gnphs,  and  fur  the  lirst  time  the  public  had  an  opportunity  of 
unpecting  their  ummgenients.  Beyond  the  spreading  of  gene- 
ral information,  I  do  not  see  that  the  collection  of  telegraphs 
will  be  followed  by  any  particular  advantage  arising  from  it, 
because  the  earne^ttness  vt  all  gentlemen  at  present  connected 
with  them  needs  no  stimulus  to  further  exertions. 
L  Siectrical  Machinet. — Of  electrical  machines  there  was  one  only 
^pquirins  particular  mention — that  of  Westmoreland,  for  gene- 
rating electricity  from  gutta-percha  bands,  and  which  gives 
SromTse  of  producing  electricity  to  any  amount;  this,  the  intro- 
uctiOD  of  a  new  motive  power,  opens  a  new  field  of  philosophi- 
cal inquiry  well  worth  exploring. 

^^Standard  Measures  (if  length. — A  beautiful  machine  of  this 
^Bnd  was  exhibited  by  Mr.  Whitworth,  for  the  purpose  of  mea- 
~tBring  to  one  rnUliotUh  of  an  inch.     Another  delicate  and  beau- 
tiful apparatus  fur  the  same  purpose  was  furnished  from  Ger- 
many by  Bauman.     Simme  exhibited  standard  bare  and  scales. 
The  Coaaervatuire  des  Art>i  et  Metiers  at  Paris,  furnished  a 
beeotifully  divided  metre  and  various  standard  measures. 
Dividing  Machines, — Ackland  exhibited  a  dividing  macliine 
r  io^cttiously  contrived  for  the  division  of  hydrometer  acales. 
:  (France]  furnished  a  beautiful  straight  Unenlivider. 
I  TU*-Gauget. — Of  tide-gauges   there   were   two,   both    self- 
[ftfering,  by  Hewit^on  and  Newman;  that  of  Ilowitson  was 
I  better;  it  showed  both  time  and  tide,  was  elegant  in  oppear- 
eoee,  and  seemed  perfect  in  action. 

klridescmt  FUms. — Mr.  De  la  Rue  exhibited  various  Rpplira> 
ins  of  iridescent  films,  to  the  purposes  of  decoration  generally, 
lis  is  a  beautiful  illustration  of  the  production  of  colour  on  a 
thin  transparent  surface  by  the  agency  of  light,  the  colours 
being  as   bright  as  those  seen   transciently  in  the   ordinary 
■■pap-hubble.     The  process  is  performed  by  dropping  a  very 
K^aaU  quantity  of  spirit-varniab  unon  the  surface  of  water  when 
tranquil,  which,  spreading  in  all  directions,  becomes  exceed- 
ingly attenuated,  and  reflects  the  colours  uf  tne  spectrum.    The 
■Miject  immersed  (paper-bangiiigi<,  card-caset,  &c.)  is  then  raised 
^Bewly  in  such  manner  that  the  film  adheres  to  its  surface.     It 
1M  appucable  to  very  many  ornamental  purposes. 


SHEPHERD'S   STRIKING    ELECTRO- MAGNETIC 

CLOCK. 

By  Dr.  G.  \Vum>s,  F.R,S.E. 

{Paper  read  at  the  Royai  Scottish  Society  <if  ArUy  April  lSf4.] 

Da.  WiLSox  commenced  by  stating  that  his  attention  had 
been  directed  to  this  ch>ck.  by  the  interest  which  it  had  excited 
in  London,  where  it  had  been  shown  to  the  Society  of  Arts,  and 
a  prominent  place  had  been  assigned  it  in  the  Great  Exhibition, 
l^rufessor  Hrande  had  also  brought  it  before  tho  notice  of  the 
Roral  Institution  of  Great  Britain,  and  Mr.  Charles  V.  Walker 
had  it  already  in  action  at  the  Tonbridge  Station  of  the  South- 
KoBtern  Railway;  whilst,  with  Mr.  Airy  s  approval,  it  was  being 
erected  at  the  Greenwich  Observatory,  with  a  view  to  send  time 
signals  to  Paris,  and  to  places  in  our  own  island,  situated  on 
the  telegraph  lines.  Mr.  Shepherd  having  kindly  acceded  to 
the  requeht  that  he  should  seu<l  one  of  his  clocks  for  exhibition 
to  tho  Royal  Scottish  Society  of  Arts,  ond  .Mr.  Alexander 
Brrson  having  willingly  taken  charge  of  the  cJock-work,  Dr. 
Wilson  undertook  Ui  deHcrtbo  the  instrument.  After  a  preli- 
minary reference  to  previous  electric  clocks,  especially  Mt. 
Bain's,  which  was  characterised  as  simple  and  ingenious,  but 
which,  from  the  mode  in  which  electricity  was  employed  in  it 
as  a  moving  power,  could  not  but  vary  in  its  rate, — Dr.  Wilson 
proceeded  to  explain  the  peculiarities  of  Mr.  Shepherd's  instru- 
ment, which  aimed  at  being  a  perfect  time-keeper.  It  involved 
three  separate  arrangements — namely,  one  apparatus  to  move 
the  pendulum;  a  second  to  move  the  works  and  wheels;  and  u 
third  to  strike  the  hours.  Each  of  these  pieces  of  apparatns 
had  a  battery  (or  batteries)  and  electro-magnets  for  itself. 
The  pendulum  arrangement  was  independent  of  the  other  two, 
BO  that  the  pendulum  moves  though  the  wheeltt  mav  be  motion- 
less. The  wheels  are  controlled  by  the  pendulum,  thoueh 
moved  by  their  own  battery,  Tho  bell-stroko  is  controlled  Tiy 
both  the  pendulum  and  the  wheels,  but  is  effected  by  an  inde- 
pendent battery.  The  special  peculiarity  of  Shepherd's  clock 
may  be  said  to  lie  in  the  fact,  that  the  pendulum  is  neither 
directly  moved  by  the  wheels,  as  in  ordinary  clocks,  nor  com- 
municates motion  to  the  works,  as  in  Mr.  Dnio's  electric  clock. 
Mr.  Shepherd's  pendulum  may  bo  quite  detadied  from  the  rest 
of  the  clock,  ana  a  single  pendulum  will  suffice  for  many  clocks. 

The  Pendulum,— It  is  kept  In  motion  by  /our  forces,  two  of 
which  act  directly — vis.,  elasticity  and  gravity;  and  two  indirectlj/ 
— viz.,  electricity  and  magnetinm.  The  action  of  the  direct  forcea 
is  as  follows: — A  bent  spring  let  loose  in  one  direction,  throws 
the  pendulum  to  one  side,  and  the  pendulum  returns  by  its  own 
gravity.  Whilst  it  ia  returning,  the  spring  is  re-bent,  and  held 
hack  by  a  detent,  or  catch,  which  the  peudulum  itself  raises 
ahen  near  the  limit  of  the  oscillation  which  gravity  determines, 
so  as  to  receive  from  the  spring  a  second  impulse  to  the  oppo- 
site side.  It  will  thus  be  understood  that  some  arrangement 
must  he  provided  for  re-bendiag  and  holding  back  tho  spring 
till  the  pendulum  again  acquires  an  impulse  from  it.  This  re- 
bending  of  the  impulAo-spring  is  determined  by  an  electro- 
magnet, to  which  a  current  uf  electricity  is  alternately  allowed 
to  pass  and  then  cut  off,  as  the  pendulum  moves  to  one  side  or 
the  other.  The  pendulum  is  In  permanent  connection  with  one 
pole  of  a  batter)-.  A  wire  from  the  other  pole  is  touched  by 
the  pendulum-rod  as  it  moves  to  the  one  side  (so  that  the  cuu" 
rent  passes),  and  is  separated  from  it,  when  it  swings  to  the 
opposite  aide,  so  as  to  cut  off  the  current.  VVhen  the  current 
is  on,  it  throws  the  electro- magnet  imto  action,  so  titat  it  pulls 
down  an  armature  or  keeper,  which,  acting  on  a  compound 
lever,  locks  back,  or  rc-benris  the  impuise-spring,  »o  that  it  is 
caught  by  the  catch  or  detent.  When  the  current  is  off,  the 
electro-magnet  becomes  inactive,  and  a  counterbalancing  weight 
and  spring  raise  the  armature  from  the  electro-magnet,  $o  as  tu 
be  ready  to  act  again,  and  re-bend  the  spring  when  the  current 
is  restored.  The  electro-magnetic  arrangement  is  thus  solely 
employed  to  le-bend  the  spring;  and  it  does  not  matter  how  much 
tho  electricity^  or  the  magnetism  which  it  induces,  may  vary  in 
intensity,  provided  that  it  is  sufficient  to  rc-bcnd  the  npring  at 
every  alternate  oscillation.  The  release  of  the  spring  is  effected 
by  the  direct  mechanical  contact  of  a  small  arm  or  point  pro- 
jecting from  the  pendulum-rod. 

The  Clock  A  rranyemerit. —'To  move  the  clock-wheels,  two 
pallets  acting  upon  the  teeth  of  the  escape-wheel  are  6xed  ufon 
an  axis,  at  right  angles,  to  which  are  attached  two  or  mora 
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permanent  bar-magnets.    Beneath  each  pole  of  the  bor-magneta 
K  placed  an  eJectro- magnet.     A  wire  proceeding  frum  a  duuMe 
tiatterr   cuils   round   the  plertra-magnptti  from   the  tup  to  the 
bottom  on  the  nna  lide,  and  from  the  bottom  on  the  other,  no 
I  that  when  a  current  pa.s!ieM,  the  upper  enda  on  the  one  ^ide  are 
I  north  poteft,  and  those  on  the  other  side  south  pole^,  and  trite 
[wert^.      Two  batteriefl  are  employed  to  actuate  the  oleotro- 
rmaffnets,    A  wire  from  the  negative  pole  uf  the  one  battery 
\  and  the  positive  pole  of  the  other  battery  are  soldered  into  one 
I  vire,  vhicb,  after  patising  round  the  electro-magnets  in  the  way 
tjast  de^ribed,  terminates  in  the  pendulum.     The  free  poitilive 
I  wire  of  the  one  bntterv  terminates  in  a  point  of  platina  on  the 
tone  side  of  the  pendulum-rod,  and  thej'ree  negalive  wire  of  the 
(other  battery  terminates  in  the  same  way  on  tbe  opposite  side 
I  of  tbe  rod,  the  arnintfcment  heinf;  tiuch,  that  when  the  {>endulum 
[  hangi^  vertienlly,  neither  battery  \n  in  action;  but  when  H  swings 
[  to  the  one  side  it  touches  the  free  uottitive  wire  and  leta  the  cur- 
I  rent  from  one  battt^rr  pasH,  and  when  it  swings  to  the  other  side 
lit  touches  tbe  end  of  the  free  negative  wire  and  leta  tbe  current 
lof  the  other  battery  pass.     In  this  way  the  poles  of  tbe  electro- 
magnets are  alternately  reversed,  the  enda  which  were  nortli 
poles  when  the  one  battery  was  in  action,  being  south  poles 
when  the  opposite  battery  transmits  its  current.      The  bar- 
magnets  itre  thus  alternately  acted  on  in  reverse  directions  by 
an  attractive  force  at  one  end,  and  a  repulnive  force  at  tlie 
Other,  and  by  their  oscillations  work  the  pallets  and  move  the 
I  wheels.     The  rate,  however,  at  which  the  wheels  are  moved»  ia 
I  entirely  ilctermincd  by  the  pendulum  which  regulates  the  intcr- 
fvals  at  which  the  alternate  opposite  currents  reach  and  actuate 
the  electro-magnets. 

The  Strifcinff  Arruttgemeni. — This  includes  a  special  battery 
which  actuates  two  electro-magnets,  one  of  which  drivea  the 
t  wheel  which  determines  the  number  of  strokes  given  to  the 
I  hour-bell,  whilst  the  other  moveo  the  hammer  which  effects  the 
Iftrokes.      It  is  impoesible,  without  dingrnmtii,  to  describe  tlie 
rVery  ingenious  apparatus  employed  for  this  purpose.     It  may 
[be  htated,  however,  that  a  lever  pushed  back  by  a  pin  on  the 
I  minute-hand,  is  dcoresKcd  once  an  hour  by  a  pin  on  the  seconds- 
Uiand,  which  completes  the  circuit  of  a  battery,  and  calls  into 
r1u:tii)n  the  hour-wheel  and  the  bell-hammer.  For  the  working  of 
these  the  current  must  be  alternati^ly  cut  off  and  let  on  tbe  mec- 
tro-magnets;  and  this  is  effected  by  making  a  break  in  the  circuit 
be  filled  up  every  alternate  second  by  the  ascent  of  a  thin  plate 
of  metal,  moved  by  one  of  the  oscillating  bar-magnets.     The 
hell  is  thns  struck  every  two  seconds,  tbe  number  of  strokes 
heing  determined  hy  the  distance  between  notches  on  the  cir- 
cumference of  the  hour-wheel.     The  current  flows  so  long  as 
one  end  of  a  lever  is  out  of  a  notch;  when  it  fulls  into  one  the 
current  is  cut  off,  and  the  striking  ceases.     The  lever  is  not 
again  raised  till  another  hour  comes  rouud. 
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^  Nwal  Arrftiteeturt:  a  TreciUe  on  Shif^mbUnf/,  and  t^  Rig  of 
Gipfiers;  u-ith  augaeMtioutt  for  a  new  method  qf  Laying  Down 
Faadt.  By  Lord  RoBBar  MoNTaair,  A.M.  Loudon:  Col- 
burn  and  Co.    1SJ3. 

Although  possessing  the  largeat  military  and  mercantile 
marine  in  the  world,  whirh  has  rendered  the  boast  of  Eng- 
linhmen^that  unto  them  belongs  the  dominion  uf  the  seas — 
not  a  vain  nor  empty  one.  it  must  be  confe^ised  that  the  theory 
of  naval  coni^truction  haitbeen  but  imperfectly  developed  among 
us.  The  science  of  building  ships — m3  thoroughly  studied  in 
France,  and  oo  successfully  practised  in  America — has  been  sin- 
gularly disregarded  in  Kngland.  Empiricists  have  travestied  it, 
and  "rule-of-thumb  men"  have  voted  it  all  moonshine.  The 
result  has  been  that,  until  very  lately,  English  ships  were  built, 
according  to  traditional  forms,  by  the  mile,  and  cut  off  into 
lengths  as  wanted. 

It  is  nut  for  us  to  say  how  ^r  the  absurd  sj-stem  of  admeasure- 
ment adopted  by  the  Custom-house,  and  till  recently  in  force, 
operated  to  induce  builders  of  merchant  ships  to  neglect  all  the 
more  essential  elements  of  coiifstniction.  With  the  exception  of 
capnrity  for  cargo,  the  others  were  entirely  ignored;  it  seemed  a 
matter  of  perfect  indifference  to  ship-buiiders  and  ship-owners, 
Iso  long  as  a  vessel  could  carry  goods,  keep  afloat,  and,  with  a 
fair — very  fair— wind,  ^^drag  its  slow  length  along,"  whether  she 
made  th«  voyage  quickly  or  not;  whether  she  was  eaaily  hand- 


led, or  required  a  numerous  and  euatty  crew  to  work  her;  and, 
lastly,  whether  she  was  so  built  as  to  enable  a  skilful  comroaodg 
to  vieather  the  fitorm,  and  diminish   the  r-hances  of  ship* 
So  lung  as  the  one  condition  was  fulfilled,  the  others  were  lelda 
or  ever  heeded;  and  it  would  seem  never  to  have  occurred  ' 
English  peculators — so  shrewd  and  far-seeing  in  other  reap 
— that  a  ship  which  combined  all  these  desiderata  in  the  grei 
degree,  would  amply  repay,  in  the  first  voyage  pot^ibly,  the  add 
tiunal  first  cost  of  construction  which  might  have  been  incnr 
by  engaging  scientific  men  to  lay  down  her  lines,  and  su 
tend  her  building  and  rigging.     In  the  royal  navy  the  t 
on  which  British  men-of-war  were  couHtructed  was  even  wor 
because  the  dockyard  authorities  could  not  plead  the  vexatia 
restrictions  of  Custom-house  regulations  as  excuse  for  yearly 
launching  ships  bv  the  du^eu,  which  scarcely  ever  fulfilled  th**' 
purposes  for  whicn  they  were  intended, — which   could  neither 
sail  nor  fight,  nor  rarry  the  requisite  comtilement  of  men  aodj 
BturOH.     Sometimes,  indeed,   when  a  terrible  disaster  occurred 
and  public  inquiry  was  aroused,  the  .\dmiralty  awoke  from 

Iieaceful  alumbers  to  a  consciousness  that  after  all  it  won 
le  as  well,  perhaps,  if  British  sbi]is  could  uail  a  little  faster,  i 
as  to  enable  them  to  overhaul  an  enemy  that  had  been  nitUe 
devastating  our  commercial  establishments,  burning  our  me 
chant  craft,  or  may  be,  insulting  our  shores,  as  was  the  caae  i 
the  Indian  seas  when  Hughes  and  Suffrein  maintained  the  honoa 
of  their  respective  flags; — that  it  would  not  be  amiss  when 
firitiuh  frigate  wiut  uppofted  by  an  overpowering  force  of  tb_ 
line,  to  be  able  to  show  the  foe  a  light  pair  of  heels; — that  gunft| 
should  not  draw  their  ring-bolts  at  the  first  broadside,  like  thfl 
Java; — and,  lastly,  that  I^-gun  brigs  should  not  ha%'e  a  lendeno 
to  founder,  all  standing,  in  a  moderate  gale  of  wind,  like 
"Forty  Thieves." 

When  the  Admiralty  resolved  to  do  something  to  provid 
against  the  recurrence  of  similar  disasters,  they    looked   fo 
precedents,  and  proceeded  to  move  in  the  same  vicious 
as   their  predecessnrs.     They  issued  instructions  to  the  ship 
Wrights  in  each  dockyard  to  lay  down  the  lines  of  new  sfai)i 
afier  the  model  of  some  fast-sailing  prize  recently  capturo 
from  the  enemy— our  masters  in  naval  architecture.    Of  lati 
years  the  Canopu*  has  been  the  favourite,  and  ship  after  tbi| 
has  been  built  after  her,  but  never  with  success.     1  ne  causes  < 
failure  are  easily  understood.     Mlien  the  master  shipwriKbti 
set  about  their  work,  in   one  dockyard   it  was  suggested 
increase  her  lengtb  to  give  niuic  room  between  the  guna, 
another  to  increase  the  height  belseen  deck  for  the  coDve 
ence  of  the  crew.     Sometimes  the  ship,  it  is  discovered  juatj 
before  being  launched,  would  be  improved  by  being  lenglhene" 
at  the  stern,  now  at  the  stem,  then  by  her  being  cut  duwa  and] 
lengthened  amidtihips;  at  other  times  ehe  ts  to  be  shortened^f 
But  in  no  case  i»  the  copy  built  and  rigged  precisely  ufter  Lh4 
model.     The  partial  rigs,  and  the  bows,  bottoms,  and  stems  i ' 
different  models  are,  for  aught  we  know  to  the  contrary,  ofte 
combined  tn  one  specimen.     Instead  of  investigating  the  can 
of  success  of  French  naval  architects,  our  builders  ignorantl| 
copy  their  works.     They  appear  incapable  of  thinking  or  actin 
for  themselves.     If  the  Admiralty  dues  adoiit  an  original  oour 
of  action,  it  is  only  to  order  the  immediate  conntruction 
ships  after  the  crotchet  of  the  dtat  lord  (who  has  great  parlia-  ' 
mentary  influence),  before  one  of  the  class  has  ever  beeu  seeo, 
much  less  tried-    A  notable  instance  of  tttis  kind  will  be  found  : 
in  the  history  of  the  "Forty  Thieves,"  not  one  of  which 
escaped  foundering  being  worth  anything  except  to  break  U(. 

\Vithinthe  last  few  years  a  sensible  and  niarhed  iniproveiDefi|| 
has  been  made  in  England  in  uaval  architecture — so  far,  at  least, 
ax  merchant  xhips  are  concerned.  The  recent — alas!  only  very 
recent — crack  productions  of  one  or  two  of  our  first  shipwrights 
will  b?ar  comparistm  with  American  clippers.  Aberdeoo  shares 
the  palm  with  Baltimore.  But,  still,  English  clippers  aro  lb« 
exception,  and  the  r»t  are  the  veriest  tubs  that  ever  floated. 
These  iniurovcments,  however,  although  so  marked,  are  far 
from  enabling  us  to  recover  lost  ground. 

In  the  ruyol  navy — if  one  may  judge  from  the  lengtbenin^| 
sawing  down  amidships,  razeeing,  and  convemioA  that  are  con 
■tantty  going  on   in   the  dockyards — the  art  uf  ahipbuUdto 
appears  to  be  iu  tiutu  quo.     We  have  new  shins  that  won't  be 
their  crews  or  carry  more  than  three  months  provisions  instea 
at  six;  frigates  that  won't  sail  on  any  tack,  and  have  to  be  con*^ 
verted   into   si'rew  gunrd-xhi)»4  nt  great  additional    cost;    war- 
steamers  that  break  down  at  the  first  and  every  succeeding 
trip;  and  truop-ships  that  won't  carry  their  proper  ci>mptementj 
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V  aer  can,  under  uiy  circuinstaDcs*,  niftke  tbelr  vojrages  under 
H  imm  thui  douMe  the  time  that  one  of  our  ordinar^r — even  our 

merchant — ftfaips  would  Cake  under  like  coaUitinoc. 

Why  xuch  incnmpetency  and  bluadering  should  still  exist  lo 
oat  nation&l  vsrdH  it  would  be  impuwiible  to  jiiRtifr  or  cxpliun, 
w«  fiuioy,  exc-ept  on  the  ground  of  nvHtematic  disre^rd — Almost 
H  contempt — which  our  authorities  h'nve  always  evinced  towards 
^Bafnence  and  her  followers.  Whether  it  was  for  the  same  caoie 
^BttM  the  school  wan  suppressed  nt  Portsmouth,  or  because  our 
^^^Mll  authorities  determined  that  a  naval  architect,  like  the 

^r^  "  •       •       •    nudtnf  noti  Bt." 

V  »e  leave  our  readers  to  determine  for  themselves. 

AUhou>(h  we  have  not  hesitated  to  express  our  opinions  freely 

•  upon  the  bockwardiieM  of  naval  architecture  in  England,  we  are 
not  tuitrnsible  to  the  merits  nor  the  rescarcbea  of  iteiiufoy, 
Ftnchaoi^  and  HTiite  of  Cuwcs,  nor  disposed  to  withhold  the 
annBMidatioQ  which  their  labouru  deMnre.  Neither  are  we 
JMHi—d  to  forget  entirely  the  claims  that  Symonds  nnd  Sep- 
piogl  haw  oo  our  gratitude  for  their  adoption  into  the  royal 
navy  of  Alagaoal  bracing,  round  Rtems,  and  other  practical 
improvements  of  detailn.  We  have  now  another  name  to  add 
to  thi>i  honourable  liiit,  that  of  the  author  of  the  work  under 
consideration.  Lord  Robert  Montagu  was  led,  by  obsenation 
that  ''the  generality  of  ehipbuilderx  have  nut  acquired  a  know- 
ledge of  the  higher  inatiiematicH  and  of  the  mutino  of  tluidft," 
to  inquire  what  atithoritv  they  had  for  their  proceedings, — if 
tha  principles,  on  which  tfiey  a<ti(erted  their  system  uf  couHtruc- 
tkm  was  based,  were  sound  nnd  scientifioiklly  correct, — and  if 
there  was  some  one  principle  which,  l>eing  faithfully  adhered  to 
in  every  variety  of  build,  would  explain  the  hitherto  incompre- 
hensible fact  to  the  bewildered  stiipbuilder,  that  "amonc  the 
•wiftest  vessels  he  sees  some  with  full,  and  some  with  ebarp 
bows;  some  with  great  beam,  others  narrow;  some  with  a  gre«t 
draught  of  water,  othrrs  shallow;  some  with  much  rise  in  the 
floor,  others  comparatively  flat;  some  with  little  gripe,  or  the 
forefoot  almost  onlirely  cut  away,  while  others  have  been  im- 
proved by  the  addition  of  a  greater  gripe,  and  a  bow  lengthened 
below  the  water"  (p.  10).  Caxl  winter  he  got  upon  the  track  of 
the  Invention  which  it  is  the  object  of  the  pretient  work  to 
explain,  and  which  we  shall  allow  him  to  describe  in  his  owu 
'vords. 

"Boilden  form  tbelr  vuhU  by  lbs  wster-lines,  ribboa-aad-battoclc- 
line*  i  snd  coniidcr  that  the  cones  of  these  tines  tre  nf  parsmoont 
importsric«.  Bui  ihcy  have  not  uked  ttiecaielTeft  why  thtj  ahould  be 
•0 ;  wb«lber  tnj  of  them  cao  htvfl  mocb  to  do  with  the  pssiagc  of  the 
wster  sloDg  the  fCitsra  body ;  whether  the  water  divides,  in  fact,  in  the 
directiDO  of  sny  or  these  lines.  Why  have  tbey  not  inquired  into  the 
real  direction  which  the  water  tskes  wbeo  ft  divides,  snd  bestowed  all 
their  care  opon  the  improvement  of  IheM  lines?  And  then  tbey  iDi|bl 
take  the  nodeti  of  famoui  v»iels,  and  find  what  ihs|ie  it  was  proper  to 
life  to  the  dividing-lioe,  and  extract  a  principle  from  chsos  sod  con- 
fuaion  ;  and  perceive  the  unity  in  a  inau  of  apparently  sntsgoalstic  fsets 
and  cnQfiicting  results. 

And  bow  then  does  tbs  water  divide  ?  It  may  be  eipected,  &  priori, 
thai  a  fial  film  of  water,  ftom  the  cutwater,  will  psii  along  the  body  of  s 
ship  in  Ibe  SBioe  direction  ss  (hst  which  any  other  flat  thing  would 
nstarally  take — as  a  thin  plank,  for  Insunce.*  This  is  not  a  conclusive 
argunienl,  but  a  natural  luppoiilion.  But  there  is  a  fact  which  mate- 
tiiWy  ■trecigthetti  this  aiiuni^iion  :  I  allude  to  the  fact  that  clinWer-huiU 
vessels  have  s  decided  tuperiority  over  csrvel-built  tcsacIs  of  the  same 
fsno.  Now,  If  the  water  does  not  divide  in  the  direction  of  the  planki, 
the  Isad  of  every  plank  mutt  oflTer  considerable,  very  eonslderaiile  resist- 
ance to  the  progress  of  the  vessrl.  But,  on  the  other  band,  if  the  water 
does  really  eacspe,  according  to  our  i  yriori  notion,  in  the  natural  direc- 
tion of  s  ptarik,  then  these  lauds  will  offer  no  resistance.  And  as  tbe 
Bsrc  clinker-building  gives  a  decided  lupeiiotily.it  is  clear  that  the  lands 
do  not  offer  re«iilsi>ce,  and  that  the  water  naturally  divides  along  the 
plaalu.  Now,  over  timbers  which  are  vertical — at  in  the  run  of  the 
stef  n,  for  instance — the  water,  or  a  narrow  plank,  will  pasi  In  a  boiizootsl 
direction  ;  sod  over  timbers  which  sie  quite  liurizoalal,  the  water  or  nar- 
row plank  wonid  lake  a  line  lying  in  a  lerliral  plane  parallel  to  the  line  nf 
Ttaacl'a  motion.  In  each  of  these  cases,  the  line  described  by  tbe  plank 
or  by  the  water  in  its  motion  is  st  right  snglea  to  the  limbers.  And  if  s 
timber  be  farced  out  a  little  from  the  vertical  position,  so  u  to  make  a 
imsll  angle  with  the  vertical,  the  line  descritied  by  the  water  or  pisnk 
will  iske  s  ihghtly  downward  direction.  And  si  the  iDsle  of  jnclioaiion 
of  the  timber  increaui,  the  water  or  plank  will  Uke  ■  mure  and  mure 
dowDwsTil  direction  :  but  It  will  slwsyi  cut  the  timbers  st  right  angles. 

*  Tiir  etsak  to  «iippoM4  to  be  of  InUcDfiiie  trradtb.  becanw  Ibe  dtvid  In  (.lines  are 
«M  pMlirl.  Itt  ■  riloln^-buili  ItMrt,  Uw  fiUBhA  kra  cMt  wUta  a  "saey,"  lor  UUi  rca- 
•ss,  tke  iswsr  td%m  mntf  MpwwUss  tbe  dlvhUoB-UoMt 
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(I  am  of  course  supposing  the  Umbers  to  be  in  vertical  plsnea  perpen- 
oicular  to  the  direction  of  tbe  vessel's  motion  ;  and  1  am  not  at  present 
SQpposiDg  tbe  lurfsce  of  tbe  water  u  anything  bat  a  perfectly  plane 
Burfsce.) 

The  reuon  why  the  water  passes  along  tbe  body  of  tbe  iblp  is  Uaes 
which  est  tbe  verticsl  aecliooi  at  right  angles  is,  tbtt  the  ihlp'a  tides  at 
every  poist  (when  tbe  ilitp  is  in  motion)  give  an  impulse  to  the  water, 
which  impulse  is  normal  to  tbe  turfsce  of  the  side  at  that  point.  And 
therefore  Ibe  plane,  in  which  the  directions  of  the  impulses  from  tsro 
adjacent  points  must  be  eomsined,  must  of  necessity  cut,  st  righl  angles, 
Ibe  surface  of  tbe  ship's  side  which  lies  between. 

View  this  moreover  in  soother  hgbu  It  it  a  philosophical  principle 
that  asture  performt  everything  with  the  least  effort;  and  fluids  in 
motion  between  two  points  on  any  surface  will  take  the  shortest  line  oa 
that  surface.  Now,  the  diriding.line  ii  the  shortest  line  which  can  be 
dnwn  an  tbe  lorface  of  a  vesiol  from  any  given  point  on  the  itera-poat 
to  the  stern.  This  will  be  mauifeit  if  tbe  line  in  queatioo  he  projected 
on  a  plane  parsll<;l  to  the  ptsnes  of  the  timben  (i.e.,  in  tbe  body  pUo,  if 
tbs  secUoDs  arc  perpcndiculsr  to  tbe  surfscs  of  the  wster). 

Let  B/,  AA-,  flg.  1,  be  two  sdjscent  lectioni  i  and  let  D  if,  be  a 
dividing- line.  Then  the  line  D  d,  is  the  shorieit  line  that  ess  be  drswo 
from  the  point  D,  In  the  circumference  of  the  section  ii  k,to  the  circota- 
fereore  of  the  section  A  i\  for,  if  not,  let  U  /,  be  shorter.  Drsw  D  0 
perpcndiculsr  to  the  planes  of  the  sections,  snd  let  it  meet  the  section  A  i, 
ia  O.  Join  O  d,  O  /.  Then,  u  the  distance  between  tbe  sections  is  sap> 
posed  to  be  ams  1 1,  snd  the  dividing.itnei  sre  supposed  to  have  an  easy 
currstore,  we  may  suppose  tbe  sra  D  if,  D  /,  to  be  srct  of  circles.  Now, 
as  tbe  diriding.lines  cut  the  circumfereocea  of  all  the  seclioos  at  light 
angles,  and  as  D  O  is  perpendicular  to  the  pisne  of  A  i.  therefore  tbs 
plane  D  iJ  0,  it  perpendicular  to  the  plane  of  A  k,  sad  it  right  angles  (o 
the  ciroumferenee  A  i ;  snd  therefore  O  <f,  is  at  right  angles  to  the  or- 
cumtercoce  A  k ;  and  O  d,  ia  the  shortest  Use  which  cao  be  drawn  from 
the  point  0,  to  tbs  drcumference  A  k. 

:.  Od<  0* 

and  DQ'tOrf'  <  DOS^Ofg 

or  chord  Ddi  <  chord  U  fi 

snd  arc  D  d  <  src  Vt. 

SlmUarlj,  Dd  is  leas  than  any  other  arc  drawn  from  the  point  D  to  tbe 
cirnMkWiaBee  A  •■ 

Tbe  asms  rasy  be  proved  with  reference  to  thsi  part  of  s  dividing-line 
which  is  intercepted  by  any  other  two  sections.  AJid  hence  the  whole  of 
soy  dividing-line  is  the  shortest  line  which  csu  be  drawn  from  tbe  lame 
point  in  the  atem-posi,  over  the  iDrface  of  the  vessel  to  tbe  ttem. 


rn.i. 


F\$.t, 


This  eoDtlderstlon  will  sfTord  as  the  resdiest  way  of  deicriblog  s 
dividing.Iine  in  tbe  body  plsn  of  s  vesteL  Instead  of  tbe  cUablished 
system  of  Isying  down  the  plans  of  vessels  by  tbe  wtter.lines,  sad  apply- 
ing to  lt»e  water-lines  the  shapes  indicsted  by  experiment  to  l>e  the  best 
for  tbe  dtviding-lities,  I  would  propose  the  following  method,  deduced 
from  the  principles  advanced  above  : — 

1.  For  the  sheer-plan,  draw  the  keel,  tbe  stem  snd  the  stem-pott,  snd 
mark  io  tbe  line  of  HoUlion,  or  losd-waier-hne.  Then  eroci  tbe  lectkias 
at  right  angles  to  the  load.water-lioe.* 

2.  Noxt  determine  the  ahspe  of  the  midship  lection,  sod  Isy  it  down 
in  the  body  plsn.  Drsw  a  straight  liiw  icroia  it  for  tbe  losd-witer  Une-f 
From  s  point  in  the  item-post,  somewhere  shout  the  bsight  of  the  losd- 
wster  mark,  or  a  tittle  above  it,  drsw  a  curved  line  to  a  point  in  tbe 
midship  aection,  to  represent  the  direction  in  which  the  particles  of 
water,  from  the  sarfsce  at  the  item,  sre  to  be  made  to  divide  along  the 
body.    This  is  the  priudpsl  dividiog-Iiae.t     I  have  said  "  a  mrrcd  tine," 


•  ir  tbe  •ecltcoa  wvrv  dram,  m  ta  uvimUv  done,  at  rlclil  aiicks  ta  ib«  kni,  Itac 
dlTidlnf  "■»•  wBold  not  cwt  lb«  ■««thMW  at  risht  uilf*.  In  llw  cop;  at  tba  Ue«a 
wtileb  ia  anerwanl*  Bkade  tot  ilic  usr  of  Iht  buUdrr.  tbe  Mrtiont  idit  be  altcrsd  (In 
Ibe  ibMr  and  bodr  plant;  lo  aa  W  rvpreeml  ■cctlen*  p«n)en<ttruUr  un  Uw  kfvl. 

*  Tbr  plane  en  irtikti  (he  wrSlofH  sv*  pta)Kt«d,  tot  tbe  tHKly  plan.  Is  perptaatn- 
Ut  ta  the  wUer  i  not  peipee4kmtar  to  tbe  taUwi  o(  Hut  he»l,  u  In  tbe  estabUriM 
■ncUiud.  U«Kx  Um  watac-llDca  la  She  tMMtf  plan,  arc  stralsht  Usn,  and  lbs  sccUsna 
do  not  uRnlaate  Is  one  pstat. 

t  1(  muasbebsmshialstf.  tbata  dlrldtiiK-Uoe  la  oM  a  *ln|li  Use,  Ilka  s  riWtso- 
tU».  The  dtvWInr-ltaics  are  aa  MBMroaa  m  the  iMrtldcs  e(  vralci  wbleb  soiroaad 
(be  ablp.  Tbe  whole  mrluct  of  a  ahlp*a  betton  may  be  mppoaed  to  be  made  at  sn 
Infiolu  O'lmbcr  at  dlvMlDf -linn.  Bat  we  clKioee  one  ootr  lu  WDIK  wUb.  awt  clKMa« 
llwt  DM  which  will  be  abuul  Ihe  Urini  as  tbe  wlu»U  BMrfSee  wt  Ibe  VMSaL  When 
tbs  tfrswltif  ta  niUil»<l,  II  matt  b<  pisnd  wlUi  otbvr  dMdtoc-llnss. 
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hectaie,  if  ifar  !in«  wtrt  itnigM,  the  cirninrercnees  of  the  >ection>  it 
tbeir  points  of  Interarctlon  with  thli  line  would  be  ptrallel  to  Mcb  other, 
b«caaie  inv  dividi die- line  euu  them  til  at  right  in^let.  ThU  u  the  caw 
with  Mme  vetwit,  hut  it  ttetd  not  be  lo.  To  detenaine  the  Qtlure  of  the 
Corre  tbta  mait  he  done : 

3.  In  (he  ibe«r  plin  tiv  off  the  pelRts  tn  the  iteni-pott  midibip  Ketion 
Md  itern-poit  Ihrough  which  tbli  lined  to  piu.  Throogh  tbete  luamed 
point!  drtw  I  fair  cune  hy  meini  of  the  batten.     Then, 

4.  la  the  hodv  pisn  Ut  otT  the  heighti  at  which  thii  corre  nita  all  the 
other  aeetioni.and  draw  throa|{b  theie  several  point*  lines  parallel  to  the 
watec-UD«.  (The  inlersecliont  of  theie  lioei  with  the  dividing-Une  will, 
of  course,  be  iha  points  of  iatenection  of  the  sections  with  the  diriding- 
Um).  The  form  of  the  curve  in  the  bodj'  plan  cooaM  oo«  to  be  deter- 
tennined. 

5.  This  is  done  hy  laying  off,  in  the  half.breadth  plan,  the  three  pointa 
already  mentioned,  through  <ihich  the  line  oust  pa»ii,  and  drawing 
tfaroQgb  theie  pointa  the  curve  which  may  be  given  to  the  baiteu.  This 
flvei  the  breadths  lo  be  meuured,  in  the  body  plao,  along  the  lines 
which  we  hsTD  drawn  at  certain  height*  parallel  to  the  water-liiw;  and 
tbe  carve  may  then  be  detcrihed. 

That  ditldlog-line  wbicb  commences  at  the  toad-water  mark  on  the 
Item-post  ia  now  laid  down— the  greatrst  dividing-line,  most  probably, 
which  the  proposed  veasel  will  have.  In  fig.  2,  let  O  AD,  be  this  curve, 
as  determined  by  tbe  sheer  and  half-breadth  plans ;  a,A,  c,rf,  its  iater> 
sectioni  with  the  tines  drawn  parallel  to  the  water-line. 

6.  To  sketch  in  tbc»e  vectioni  is  our  present  object.  For  this  purpose, 
take  for  centre  tbe  point  O  (the  point  on  tbe  stem-post  from  whence  the 
dividiog-Une  is  taken),  and  draw  the  arc  of  a  circle  through  the  point  n, 
Neit  take  a,  for  centre,  and  draw  an  arc  through  &.  Then  take  6,  for 
centre,  and  draw  an  are  through  A;  if  this  arc  should  cut  the  circumfe- 
reoce  of  tbe  midship  section  instead  of  touching  it  at  A,  then  the  point 
A,  moit  be  moved  so  that  the  arc  should  only  toneh.  This  operation 
most  be  continued  for  tbe  alter-body  by  taking  aucceuively  for  eenlrea 
tbe  points  A,c,  if.  Tbe  circa niferenee  of  each  of  the  sections  must  be 
tangential  to  each  of  the  arcs  respectivel)  at  their  intersections  with  the 
dividing-line.  Tbe  remaining  pan  of  each  section  ii,  at  firit,  sketched  ia 
by  eye,  and  then  proved  by  oth«>r  dividiorg-lmea  at  varioua  elevations. 
Ia  sketching  the  sections,  a  pliable  steel  spring  ia  of  great  use.  It  makea 
all  tbe  secUoni  of  a  fair  and  similar  curve,  and  so  saves  much  trouble 
afterwards  in  correctiug.  Tbe  whole  has  now  to  be  proved  by  water- 
Hoes,  ribbon- Ij lies,  and  buttock-lines  (according  to  the  established 
method),  and  corrected  where  any  Inequalities  in  tbe  gurface  may  appear. 

This  is  tbe  principle  which  1  wuuld  propose  for  guidance  in  the 
Construclioo  of  vessels.  This  principle  expUins  the  success  of  vessels  of 
such  various  fonni.  Vessels  with  foil  bows,  far  in»tsnce,havo  a  dividing- 
line  nitining  in  such  a  direction  that  ita  projection  on  tbe  sheer  plan 
shows  a  greater  curvature  than  that  in  tba  half-breadth  plan :  while  the 
dividing-line  of  aharp  bows  shows  a  greater  curvature  when  projected  in 
the  balf-breadth  plan  than  in  the  shear  plan.  In  each  of  tbeae  cues, 
however,  the  curvature,  uking  all  in  all,  may  be  the  aarae." 

Into  Lord  Robert  Montaeu'n  inve^tipitionti  of  the  beat  form 
to  be  given  to  the  "  Midship  Secttoa  and  Stern,"  and  **Sheer- 
plan,"  we  do  not  propose  to  enter,  but  prefer  quoting  his  re- 
marks upon  *' Itesiatance  againet  a  Vessel's  ProgreHH,"  becaune 
not  only  do  they  display  great  originality  together  with  utmost 
freedum  from  conventiunaliitmB^  and  high  mathematical  atluin- 
menis  which  are  indeed  dlMtinctty  visiibte  tliruu^huut  the  nliule 
work,  but  becauw  he  takes  exception  to  Mr.  John  Scott  Uu&- 
leU's  theor)'  of  the  wave  line,  which  ha^i  lately  attracted  consi- 
derable notice  from  the  earnestness  with  which  it  has  been 
advocated. 

"  Let  0  D,  fig.  3,  be  an  infinitely  amall  part  of  a  divlding-lina  of  the  bow 
(which  may  be  supposed  straight).  O,  tbe  origin  of  co-ordinaiei,  of 
which  tbe  axis  of  j:  is  ia  a  line  with  tbe  keel,  aud  the  axis  of  y  traus> 
versely  to  it.  A  particle  of  water  impinging  on  tbe  vessel  at  O,  iiiURt,  in 
scoordance  with  our  definition  of  a  dividing-line,  bare  no  tendency  to 
leave  the  line  0  D ;  but  it  will  travel  along  the  surface  of  tbe  vessel  ia 
the  direction  0  B,  Every  succeeding  particle  striking  the  veuel  at  O, 
will  do  tbe  same.  We  talk  of  tbe  particles  of  water  being  in  motion  and 
meeting  the  vessel,  for  this  will  clearly  lead  to  the  same  result  as  the 
contrary,  but  will  cause  teu  confusion  in  tbe  consideration.  Successive 
particles  of  water,  then,  meet  the  vessel  nt  O,  with  a  certain  velocity, 
and  exert  a  certain  pressure.  This  pressure  consists  of  two  parts : — 
(1.)  The  statical  preimre,  or  that  wbicb  is  exerted  equally  all  over  the 
•urface  when  the  vessel  is  at  reat  (which  altogether  equals  the  weight  of 
tbe  veasaLand  the  resultant  of  which  acts  vertically  through  tbe  centre 
of  gravity)  ;  and  (2),  a  pressure  due  to  the  velocity  with  which  the  par- 
ticles meet  the  vessel,  and  varying  with  the  inclination  O  U,  to  the 
direction  of  tbe  motion  (i.e.,  the  inclination  of  OB,  lo  the  axis  of  jr). 
The  direction  of  this  pressure  is  perpendicular  to  the  plane  in  which  O  R, 
Ilea,  and  which  is  a  ungent-plane  to  the  surface  of  itie  vessel. 

U  there  were  no  friction,  tbe  velocity  along  O  B,  would  be  tbe  ume 
u  tbe  velocity  with  which  tba  partidea  impinge  (as  tbe  particles  of  water 


have  really  no  initial  motion,  there  Is  bo  momentum  to  be  eonildered) ; 
hot  the  friction,  which  is  generated  by  the  preatnrc,  retards  the  motion; 
add  to  this,  that  other  panicles  impinge  on  the  tine  0  B,  at  different 
pointa  besides  O,  and  hence  the  particles  of  water  get  piled  and  huddled 
Dpon  the  line  0  B.  Tbe  whole  surface  of  the  vessel  may  be  suppoaed  to 
consist  of  dividing-lines  infinitely  near  eaob  other ;  and  tba  aame  takea 
place  on  each  of  them.  What,  tbea,  la  tba  effect,  as  far  aa  tbe  bowl  are 
considered,  of  tba  motion  of  tbe  veasel  ?  Tbe  water  at  tbe  stem-poaC  la 
gradually  increased  in  density  up  to  a  certain  point.  But  u  Ibe  water  la 
an  elastic  fluid,  the  density  is  Instantly  communicated  to  the  water,  on 
all  sides,  in  front  of  tbe  ship;  and  alio  forces  up,  at  the  &tem-post, 
numeraui  particles  of  water  above  the  surface.  The  consequence  of  the 
former  will  be,  to  give  the  water  all  about  in  front  of  tbe  veiael  a  certain 
velocity  in  the  same  direction  as  that  in  which  tbe  vesael  moves.  Tbe 
effect  of  the  latter  will  be  a  wave,  which  will  rise  tip  at  the  ateio-post 
and  travel  with  the  vessel  But  the  dividing-lines,  u  they  approach 
nearer  to  the  middle  of  the  vessel,  become  leaaTocttned  to  the  direction 
of  tbe  motion,  until  at  last  that  incliaaiion  becoroea  a  minimum.  At 
this  place,  then,  there  is  no  iacrcased  dcniily.  for  the  pressure  becomea 
zero  (that  is  to  say.  the  additional  preaiiurc,  not  the  statical  previure), 
and  the  water  dowi  away  mocb  more  rapidly.  This  causes  the  surface  of 
the  water  to  sink ;  aod  the  water  from  the  nearest  part  of  that  which 
bas  an  increased  density  rushes  in,  with  a  certain  velocity  in  a  duection 
cootnry  to  that  of  the  veasel,  to  supply  tbe  vacancy. 

Pif.a.  vic.4. 
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In  a  dividtng-Uoe  at  tbe  stem  there  ia  no  friction.  Nsy  ewre, 
tbe  statical  pressure  is  diminished,  eo  thst  there  is  not  exerted  even  the 
whole  of  tbe  friction  which  ii  due  to  that.  For  the  particles  of  water, 
moving  along  the  curves  of  the  dividlng.lines  at  tbe  stem,  lend  lo  leave 
the  line,  and  fly  off  at  a  Unjeat.  And  thus  ibe  density  of  tbe  fluid 
abaft  the  vessel  is  decreased-  The  water  immediately  behind  tbe  midship 
section  rushes  ia,  and  thus  catisei  an  additional  depression  of  tbe  sarface 
of  the  water  amidibips,  and  gives  the  water  under  the  iteni  a  ceruin 
velocity  contrary  to  that  of  the  vessel.  This  current  meets  another 
current  from  behind  tbe  vessel,  wbicb  also  rushes  in  to  fill  tbe  vacuoiu, 
and  a  wave  is  caused,  wbicb  follows  the  vessel  at  the  stem-post. 

In  these  diagrams,  I  have  attempted  lo  show  tbe  form  of  the  snrfaet. 
Tbe  object  of  Mr.  Hussell,  in  bis  wsve  principle  (if  1  understand  aright), 
was  to  make  the  water,  for  aoiue  distance,  divicle  in  a  direction  parallel 
to  tbe  kecS ;  and  then  to  let  the  incremant  of  inclination  be  very  gradoal 
at  fint,  so  that  tbe  ware  should  not  be  before,  but  jmniediately  behind 
tbe  stem-post,  and  so  support  the  vessaL  He  increased  the  stem  wave, 
by  making  the  vesiel  of  such  a  form  that  the  dividing- linet  should  cloae 
with  less  taper,  supposing  that  this  ware  would  help  Uie  veuel  onwards. 
But,  as  his  matheraatica  are  not  always  quite  correct,  it  is  hard  to  appre- 
ciate tbe  result.  And  moreover,  this  ot>;ect  could  he  obtained  by  aay 
curve  at  first  parallel  to  tbe  keel,  and  gradualty  leaving  that  direction,  ao 
that  I  do  not  t^itilfl  comprehend  why  be  should  fix  opon  the  curve  of  lioea 
(or  tbe  watfr-htttt.  But  it  seema  that  an  inflected  line  muit  offer  more 
reaiataoce  than  a  simple  curve.  He  says,  that  the  wave  at  tbe  bow  ia 
of  tba  form  of  a  carve  of  tines— that  ii,  tbe  section  by  a  vertical  plane 
presenu  that  curve.  Asinming  thit  this  be  true,  why  does  he  apply  thia 
carve  to  the  horixontal  piano  of  the  water-line?  There  is  no  regtUar 
publication  on  tbe  subject  from  bis  own  pen  (except  in  a  periodical  in 
the  rear  1836),*  so  that,  very  likely,  be  is  not  rightly  understood,  aod  aa 
injustice  hu  been  done  to  bioi  in  making  him  stand  godfather  to  a  prto- 
dple  which  ia  not  hli  own- 
Would  It  not,  however,  be  better,  perhaps,  to  apply  a  cycloidal  are  to 
tbe  dividing-lines  of  the  bows  (if  luch  a  principle  as  the  above  must  be 
adopted),  and  have  the  dividing- 1 in>c9  aft  much  more  tapered,  and  aa 
neatly  straight  as  possible,  so  that  the  particlea  at  the  stern  may  not  fly 
off  at  a  tangent ;  or,  io  other  words,  that  there  be  caused  aa  little  luctioa 
aa  possible  to  the  stern,  and  that  the  statical  pressure  at  the  stern  should 
not  be  decreased.  (The  teaaon  for  mentioning  the  cycloidal  arc  as  a 
substitute  for  the  ciuve  of  sines  in  tbe  bow  we  shall  presently  iovea- 
tigate). 

Mr.  Qriffitba  adopta  tbe  wave  theory,  and  attempts  to  explain  it :  white 
be  laughs  at  the  principle  upon  which  it  it  founded.  He  sneera  at  Mr. 
Russell's  '  ignorance'  for  not  knowing  that  steamers  have  been  boilt  la 
America  which  are  so  sharp  as  to  have  no  wave.  The  wave  may  be  so 
lengthened  aa  not  to  be  remarkable;  but  there  must  be  some  wave. 
However,  be  saves  any  one  tbe  trouble  of  contradicting  him,  for,  wjtb  a 
noble  generosity,  he  takes  tba  unpleasant  duty  ou  hia  own  sboaldera :  he 
finds  it  a  cnrioos  thing  that  these  vessels  should  mo   aground  whan 
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piulnf  ftviAljr  over  ^tllows  on  which  tbere  ii  quite  kuffieient  witer  to 
lkl»em  wbeD  ftt  lai.     Is  not  th»  the  reiult   of  tbe  wave  «t  ib«  bow 
I  Mem*  uid  th«  hollow  ia  Lhi:  witer  amiilihijw  ?     Let  isf  one  wstcb 
Claaprr  d$ht  oftri  at  Csinhndstt  or  Osforrf.    Tbef  tre  loDg«r  aud 
■rroner  ia  propottioa  tbaa  aay  ftt«amsr{  fet  tha  two  waves  afc  <)uw 
•ceraihle." 

Tbe  last  iMiaBage  of  the  treAtise  which  we  Hhall  quote  is  on 
Bil« — a  BUDject  whieh  has  raised  cimtUderahle  dittcussion  since 
he  inglurioas  defeat,  in  English  waters,  of  English  clippers  by 
he  America, 

"Tbe  Mib  of  the  America  were  made  of  cotton  duck,  fur  tbejr  are 
ftbter,  «a«ier  worked,  and  bold  the  wind  bettor  (baa  common  can*ai. 
bf  onlf  advantaie  of  heavy  canraa  ia  that  it  liei  flatter  ;  for  tbi»  reaton 
Bcrmudiaaa  oie  it  for  tbe  maiaiaili  of  their  boata.  But  [  am  told 
hat  ID  tbe  America  Ihtj  soaped  or  greatetl  their  taili  for  the  race,  to 
pake  tbcm  hnld  tbe  wind,  and  kept  Ibcm  flat  with  batten*. 

Bat  tbe  tails  ia  thii  countty  are  not  w  cut  aa  to  lie  flat  i  and  thU  ia 

h«  reaaoQ  for  tbe  practice.    If  M,  6g,  4,  be  the  ma»t,  and  M  B.  the 

OB,  tfaen  the  gaff  will  he  in  aotne  direction  M  G.     Now,  if  tbe  an|tle 

[  C,  be  the  beat  angle  for  the   tail   to  form  with  tbe  wind,  then  the 

bwer  part  of  the  tail  near  tbe  boom  would  be  xtculy  aback,  or  at  least 

brming  a  vet;  bad  angle;  but  if  U  B,  be  at  the  best  aagle,  the  aail  u:i> 

Iftloft   would  be   tiflinjt ;  and  for  thia  reuon   tbe7  mike  the  aail  with  a 

'^  great  bellf,  and  bring  the  boom  to  too  tmall  an  angle  with  the  wind,  lo 

that  tbe  belly  may  be  at  tbe  right  angle.    Thii  evil  ma^  be  obTtaied  by 

haring  tbe  ^  nnch  more  peaked  up,  and  having  the  mainiheet  nearer 

to  tba  maat.    For,  ae  the  vertical  height  of  tbe  boom  from  the  deck  ii 

lb«  tam»  (to  all   Intenu),  but  the  length  of  the  sheet  is  increased  the 

fkribcr  it  ii  placed  from  the  malt,  iberefore  tba  power  of  tbe  sheet  to 

keep  the  sail  flil  bean  a  greater   pra)Mjrtioo   to  its  power  in  keeping  the 

boom  in  wbcs  the  sheet  is  placed  nearer  the  roast  than  when  it  is  further 

ofll    Tbe  idfaatage  of  a  hone  is  that  it  keeps  tbe  sail  flatter;  tlie 

.  Asadnntage  is  a  want  of  play.     This  plan  would  attain  the  advantage  of 

gvach  kind-     There  are  two  other  advantages  in   having  the  gatf  much 

ked  :  one  is  that  the  plaj  of  the  gaff  is  u()wardt,  instead  of  tending  to 

Irive  the  veiael's  head  into  every  sea ;  and  the  other  is  that  (he  head  of 

l|ba  aail  ia  smaller,  and  so  tba  sail  is  more  reduced  in  size,  with  leas 

■  Irouble,  when  reefing.     When  the  tail  is  very  flat,  jou  can  afford  to  lace 

\tht  foot  of  tbe  sail  to  the  boom,  as  tbe  Americans  do  ;  if  the  sail  is  not 

I  very  flat,  hat  the  gaff  goes  off  at  a  different   angle  to  the  keel  from  the 

[  Itoom,  Uten  thia  lacing  would  cuuie   a  backtail.     To  a  schooner,  if  the 

l^aill  are  not  flat,  tbe  wind  from  the  jib  acts  against  the  foresail,  and  the 

Leddy  from  Ue  foresail  against  tba  maia.  which  in  each  cue  tends  to 

[ffetard  the  veaael's  progress. 

Tbere  might  be  made  some  improvements  iti  tbe  rig  of  our  cutter. 
jTbe  oast  iboold  be  more  aft  (the  beam  also,  of  course,  in  a  corresponding 
lyoaition).  aud  tbere  should  be  leu  bead  sail  The  mainiail  should  be 
mJAg  sail  of  a  culler ;  and  the  foot  should  be  much  longer  in  compariton 
l|a  the  head.  Also,  the  present  heavy  gaff  and  boom,  being  nearly  hori- 
I  lODtal,  do  not  switch  up  and  down  when  the  veaael  pitchea ;  thej  drive 
t  ber  bodily  into  the  seat.  They  should  be  peaked  up  more,  and  the  boom 
l^ept  much  lower;  the  ;aws  of  the  boom  should  be  down  almost  in  the 
1  cabiii,  Tbe  gaff  should  form  an  angle  of  45'^  with  tbe  mut.  Tbe 
I  howiprit  should  be  shorter,  atouter,  and  without  a  babslay.  Tbere 
I  iboald  be  no  foresail  (which  ia  a  very  pressing  sail),  but  only  a  large  jib. 
I  And  it  will  be  accessary,  therefore,  in  order  to  work  with  eaie  in  going 
I  about,  that  the  mast  should  be  stayed  forward  by  two  forestays  lo  cat- 
t  lieada  out  of  the  buwi,  initcad  uf  one  stay  to  the  stcm-heail,  Sbe  should 
l^ava  oo  topmast;  hut  hnr  gafftopsail  should  be  run  up  with  a  yard. 
I  which  abouid  stand  up  and  down  the  oiui,  as  in  American  tchoonert. 
I  it  ia  not,  I  am  aware,  quite  a  new  thing  lo  omit  the  furcaad ;  but  I  do 
UlMt  ibiok  my  plan  of  tbe  forestays  out  to  cat-heads  has  ever  been  tried. 
■^  It  wonld  be  a  good  plan,  in  schooners,  to  have  a  boom  for  the  fore* 
L  tryaaB,  with  a  jigger  and  laotter  round  (be  mast,  instead  of  jswst  lo  that 
it  could  be  brought  in  when  the  vessel  is  in  slays,  and  l)awsed  out  again 
ai  soon  as  the  is  on  the  other  tack.  It  would  give  more  play  to  that 
tail,  and  make  it  ttand  better.  The  America  had  a  boom  (with  jaws) 
which  exteodcd  only  to  the  maintuatt. 

No  racing  vessel  should  have  a  gunwale  of  more  than  a  few  inches,  for 
i  it  only  serves  to  catch  the  wind  and  send  her  to  leeward.  Neither  shonld 
Ltbare  be  any  cabins  or  bulk-headt  below.  A  piece  of  painted  canvas 
LllKtched  acroas  the  %esicl  amidships  would  be  quite  aufbcient." 

In  takina;  our  leavo  of  the  Treatiste  on  Naval  Architecture, 
'  we  cannot  but  congratulate  its  author  tm  the  succeNt  he  has 
I*  achieved.     He  hat  prnduuMl  u  work  which  deserves  lo  be  care- 
'ftiUy  read  arid   digested   by   every   shipbuilder — to  wrve,  in 
:  short,  as  ft  text-book  and  standard  authority  hereafter.     lie  has 
'  entered  moat  fully  into  a  calm  and  able  investigation  of  all  the 
^element*  that  niuiit  bo  combined  to  produce  a  fatJt-M*iling  and 
Pweatherly  cmft — building,  niauting,  rigging,  and  ballHHting;  and 
hittf  advanced  no  [iroposition  without  proving  Ha  truth  by  ele- 
gant yet  unpretending  mathefnalical  (lemutistrationu,  and  con- 
timiii^  lhe«e  by  tbe  apt  quotation  of  practical  examples. 


T%e  Soul  in  Nature^  with  Supplementarff  CotUrUnttions.  By  Hawa 
(.'HUiariAK  (iKnvrv.n.  Tranalated  ^rom  the  German  by  Leo- 
nora and  Jdanna  B.  Hoaxea.  (Bohn'a  Scientific  Library.) 
London :  H.  G.  Bohn.    \»S2. 

Id  the  spring  of  last  year  a  bright  star  pnased  from  the  firma- 
ment of  acience,  and  faded  from  our  Uffht  for  ever.  Hans 
Christian  Oenitcd  died  In  the  zenith  of  his  intellectual  glory, 
amid  the  mourning  of  hii4  countrymen  and  the  universal  regret 
of  the  Bcientific  world.  The  oldest  of  two  brothent,  whoae 
nrdeot  spiritR,  deeply  stored  mind^i,  unremitting  industry,  and 
practical  application  which  they  sought  to  give  the  direction  of 
their  atudiea,  have  won  a  world-wide  reputation  for  them,  and 
who  were  not  the  least  remarkable  ana  worthy  of  all  honour 
among  that  band  of  intellectual  heroe« — Oehlenschl^r,  Thur- 
waldsen^  Berzeliua,  Steffen^,  Rssk,  and  Sibbern — who,  by  their 
splendid  genius,  indomitable  will,  and  singleness  of  purpose, 
proved  themselves  worthy  du!)ccndants  of  the  vikings  uf  old,  and 
won  tho  admiration  of  the  world  for  their  common  country.  Bleak 
and  inhospitable  Scandinavia,  who  was  wont  to  send  forth  from 
her  Icy  depths  and  iron-bound  shores,  men,  like  hcreelf,  ruthless 
and  in6e.xible,  to  desolate  the  fairer  and  more  favoured  regions 
of  the  south,  produced,  towards  the  close  of  the  last  century. 
a  group  of  philosophers  and  artists  who,  by  the  humanising 
influences  they  have  exercised  upon  society,  have  in  some  sort 
componfuited  for  the  injury  to  the  art*  and  sciences  which  their 
fierce  forefathers  committetl  during  the  middle  ages.  But  the 
one  to  whom  the  gratitude  of  the  world  is  more  especially  due 
ia,  without  doubt,  Oersted,  for  to  his  studies  and  discoveries  are 
we  indebted  for  the  invention  of  the  electric  telegraph.  At  the 
close  of  the  meeting  of  the  British  Association  at  Southampton 
in  1836,  where  the  illufltrious  philosopher  was  present.  Sir  John 
Hcrschol  spoke  truly  when  he  said,  *']n  science  there  was  but 
one  direction  which  tho  needle  would  take,  when  pointed  towards 
the  Kumpcan  continent, and  that  was  towards  his  esteemed  fiiend 
Professor  Oersted.  He  knew  not  how  to  speak  of  him  tn  his 
presence,  without  violating  some  of  that  sanctity  by  which,  as 
an  individual,  he  was  surrounded.  To  look  at  his  calm  manner, 
who  could  think  that  he  wielded  such  an  intense  power,  capable 
of  altering  the  whole  stnto  of  science,  and  iilmoHt  cuovutsing 
the  knowledge  of  the  worldf  He  had  at  this  meeting  developed 
to  them  some  of  those  recondite  and  remarkable  powers  which 
he  had  been  himself  the  first  to  discover,  and  which  went  almost 
to  the  extent  of  obliging  them  to  alter  their  views  on  tbe  mo«t 
ordinary  laws  of  force  and  of  motion.  He  elaborated  his  ideas 
with  slowness  and  certainty,  bringing  them  forward  only  after  a 
long  lapse  of  time.  How  often  did  he  (Sir  J.  Herschel)  wish  to 
heaven  that  he  could  trample  down,  and  strike  for  ever  to  the 
earth,  the  hasty  general i sat ioti  which  marked  the  present  age, 
and  bring  up  another  and  a  more  :^afe  system  of  investigation, 
such  iiii  thut  which  marked  the  inquiries  of  his  friend.  It  was 
in  the  deep  recesses,  as  it  were  of  a  cell,  thai  in  the  midst  of 
hiu  )4tudy.  a  far  idea  fir^t  struck  upon  the  mind  of  Oersted.  He 
waited  calmly  and  long  for  the  dawn  which  at  length  opened 
uptm  him,  altering  the  whole  relations  of  science  and,  he  might 
say,  of  life,  until  they  knew  not  where  ho  would  lead  them  to. 
The  electric  tetegrnph,  and  other  wonders  of  modern  »cience, 
were  but  mere  effervescences  from  the  surface  of  this  deep 
recondite  discovery,  which  Oersted  had  liberated,  and  which 
was  yet  to  burst  with  all  its  mighty  force  upon  the  world.  If 
we  were  to  characterise  by  any  figure  the  advantage  of  Oersted 
to  science,  he  would  regard  him  as  a  fertilising  shower  decend- 
ing  from  heaven,  which  brought  forth  a  new  crop,  delightful  to 
the  eye  and  pleaaing  to  tlie  heart. " 

The  life  of  Oersted  bear^  a  resemblance  to  that  of  Humboldt, 
distinguished  by  the  same  purt  love  of  natural  science,  the  same 
zealiiUK  Kervire  in  the  diS'u'iion  of  a  true  knowledge  of  her  laws 
and  harmonious  beauties,  and  the  same  modesty  and  simplicity. 
Born  in  humble  life,  in  1777,  the  son  uf  an  apothecary  In  the 
little  town  of  Iludkjoklng.  in  the  island  of  Langeland,  Oersted 
was  indebted  for  his  education  more  to  his  own  application  and 
eager  search  after  knowledge  than  to  any  efforts  of  bis  father, 
who  claimed  the  aHsisiance  of  his  son,  when  only  twelve  years 
old,  in  tbe  discharge  of  his  profession.  Five  years  afterwards 
the  two  brothers,  vho  through  their  buyish  duvs  had  invariably 
communicated  tu  one  anutiier  the  knowledge  tViat  each  hnd  re- 
succtively  acquired,  entered  into  the  Univertity  of  Copenhagen. 
Denmark',  to  her  honour  be  it  spoken,  though  the  least  able  is 
yet  the  niu><t  xealou'^  and  efficient  iastructrcss  of  her  children 
of  all  the  iitates.  The  pninstaking  habits  of  study  and  modest 
demeanour  of  the  young  Oersteds,  soon  attracted  the  attention 
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of  the  government  aathortties,  which  ]ed  io  the  svard  of  nome 
pecuninrjr  (wsiittAnoe.  ^^ith  this  Hiim,  and  what  they  earned  by 
giviug  lessons,  they  were  enabled  to  complete  their  nrademical 
career,  and  take  their  degreett.  About  1800,  the  elder  brother, 
who  had  just  set  up  as  apothecary  and  lecturer,  receired  in- 
formation of  Volta's  discoveries.  Into  the  study  of  this  nev 
and  wonder-working  8cienr«,  Oersted  plunged  with  all  the 
eagerness  and  enthualann  of  bis  nature.  The  result  was  hie  dia- 
coTerics  **with  respect  to  the  powerful  action  of  ncids  during 
the  production  of  gxtvanic  electricity,  and  of  the  relation  of  the 
opposite  effects  developed  through  tiie  conductor  of  the  battery 
to  Doth  poles;  whilst  be  proved  that  both  acids  and  alkalies  are 
prudnoed  in  proportiim  aa  they  mutually  neutralbce  each  other.** 
Two  journeys  to  ( ieminny  and  France,  the  advancement  to  the 
professorship  of  Phyaic*  in  the  Copenhagen  University,  and 
numerous  publications — aniong  the  most  remarkable  of  which 
are:  'Th«  Seric»  uf  Acids  uiid  llaseij/  'Uhservations  on  the  His- 
tory of  Chemibtry;*  'Manual  of  MccJiaulcal  Phyitic*;'  'Views  of 
the  Chemical  Laws  of  Nature;'  a  theory  of  national  (Gennan) 
scieutific  terminology; — together  with  the  iuvention  of  a  galvanio 
copper-cell  apparatus  and  a  new  blasting  process,  and  a  geolo- 
gical examination  of  the  inland  of  Burnholm,  were  the  prin- 
cipal features  of  his  ever-active  life,  up  to  the  year  1820.  "from 
which  may  bo  dat«d  Oersted's  p-eat  fame,  and  called  by  nimself 
the  happiest  ycAr  of  hid  life.  In  this  year  he  discovered  electro 
mavnetiHin,  or  the  "law  of  reciprocity  between  electrttied  iKMliea 
and  the  msgaet."  After  the  theory  had  been  developed  in  a 
coarse  of  private  lectures,  and  proved  to  be  correct  by  repeated 
exporimentH,  a  short  account  uf  it^  in  Latin,  was  sent  to  all  the 
European  scientific  i«Kietie?i,  the  majority  of  whom  honoured 
themselves  by  giving  him  their  suffrages.  Our  Royal  Society 
sent  him  the  Copley  Medal,  and  the  Institute  of  France,  as  an 
extriutrdinaryacVnowledgnietit,  a  mathematical  cla88pri/.e  W(irth 
SOOO  francs,  la  1823  aim  lH3(i  he  visited  Englanil,  among  other 
countries,  and  was  everywhere  received  with  the  respect  and 
admiration  due  to  hh  geuius. 

After  a  life  full  of  honour,  and  spent  in  the  nnsclfish  prosecu- 
tion of  the  studteji  of  science  and  the  revelation  of  the  laws  of 
nature,  and  within  four  months  after  the  jubilee  held  in  honour 
of  the  fiftieth  anniversary  of  his  long  and  eminent  services  at 
the  University  of  Copenhagen,  Hans  Christian  Oersted  died, 
after  a  short  illness — ho  snort,  in  fact,  that  he  may  he  Haid  to 
have  died  in  the  fulBlment  of  bia  dutiea,  to  have  faJlen  like  a 
soldier  at  his  post — on  the  field  of  victory. 

In  this  necessarily  brief  retrospective  glance  at  the  life  and 
labours  of  Oersted,  we  have  had  scarcely  npace  to  do  justice  to 
bia  literary  abilities,  and  yet  they  were  of  the  highest  order. 
But  his  philosophical  rcHcarches  and  discoveries  were  so  impor- 
tant that  they  absorbed  public  attention  entirely.  The  appear- 
ance, therefore,  in  Bohns  valuable  series,  of  *The  Soul  tn  Na- 
ture, is  exceedingly  upportuue  ai;d  acceptable,  as  calculated  to 
induce  the  public  generally  to  regard  Oersted  in  a  new  point  of 
view,  and  render  him  justice  for  those  literary  talents  wnich  his 
discoveries  in  natural  science,  like  Aaron's  rod,  had  ttwallowed 
Qp.  As  a  sample  of  his  style  and  mode  uf  reasoning,  we  miote 
the  foUowiug  from  his  essay  on  the  Natural  Philosophy  ot  the 
Beautiful;  the  miiNt  likely  to  interest  our  readers,  although 
probably  not  the  beet  wo  could  have  selected. 

Tna  Natukal  PniiosorBY  of  tuk  HBAunrDL. 

**  1,  Vi'htD  we  make  mathemstlcsl  figure*  and  formnln;  for  the  u(«  of 
science,  we  produce  lotnetbing  which  besn  an  scknowledjfed  tUmp  of 
beauty.  The  isme,  though  in  a  iiiU':h  higher  degree,  occurt  in  our  ctpe- 
rimenia  for  the  diicovcry  of  the  lawa  of  nature.  Thue  fact*,  concerning 
two  diflierent  branchet  of  science,  might  appear  it  a  hastj-  gtince  to 
have  but  i  alight  connection  in  common,  but  upon  a  closer  investigation, 
we  perceive  that  they  ire  on  the  eoutrsry  very  inlimstelv  connected,  and 
that  tbe  explanation  of  thii  matter  muit  be  reckoned  among  the  taski  of 
natural  tcienee.  In  an  attempt  to  solve  this  pruhtent,  tb«  importance  of 
Datnnl  icieace  for  general  edueition,  which  it  bcconiin|  more  and  more 
aeknowledged,  will  appear  in  a  it'dl  itroDter  light;  and  though  the  Ant 
experimeat  may  be  far  from  sattsfsctory,  it  will,  neverthelesi,  have 
pointed  out  an  important  taik  to  be  performed  (or  tbe  uke  of  higher 
catturc,  which  caa  no  longer  be  delayed. 

2,  Our  ]n<|uiry  doea  not  commence  with  determining  the  nature  of 
beauty;  but,  pursnant  to  the  proceedingi  of  experimental  skill,  we  muit 
search  and  investigate  the  U«i  by  which  lomethiog  is  produced  which 
Mtiiflei  tbe  sense  of  beauty.  It  ii  erident  that  we  must  begin  with 
those  objects  which  can  be  most  esiily  penetrated — osmelr,  matbeiniti- 
cal  flgares;  bat  beauty  in  these  is  so  simple,  so  httle  developed,  lo  cle> 
tDcntsry,  if  we  may  venture  to  use  thii  expreaiioo,  that  to  minjr  we 
might  leem  to  be  tearcbing  for  beauty  where  it  doei  DOt  eiiit.    The 


method  in  which  we  proeeed  with  oar  eontiaeed  Inquiry  muit  justify  a 
from  such  i  eooCradietiou.  We  most  limit  oarselfcs  here  to  answer  pro* 
Tttinnalijr,  that,  is  daily  tpeecb,  the  most  simple  forms  wbieb  agree  with 
good  taste  are  not  called  beautiful,  onless  tbey  are  placed  In  direct  eppo- 
altioB  with  something  ugly;  just  as  tba  most  simple  aad  geaenUy 
received  truths  are  not  distioguished  as  being  reaMUble,  if  do  oootrast 
demands  it. 

3.  Every  one  must  feel  that  lines  and  figures  which  czpms  thought, 
tbe  straight  line,  the  circle,  and  figures  formrd  of  straight  lines  of  tqiul 
tit,f,  are  plriAing  to  tbe  eye;  but  thii  ii  felt  most  strongly  aad  decidedly 
when  they  are  cumpared  with  careleu  scribbled  strokes. 

4.  We  Deed  only  obserre  with  accurscy  this  menul  experience,  to  be 
cOQvineed  that  the  greater  aatiefsction  we  derive  from  the  contemplalioo 
of  figures  which  express  Ihoughta  is  aot  produced  by  thinking,  but  fs 
connected  with  the  direct  apprehension  of  the  thing.  It  is  so  iowani 
■ensalional  atrprehenaion,  a  mental  perception.  We  are  not  sttonisbtd 
to  find  this  lisrinuny  between  reuon  sad  sense,  u  they  both  spring  from 
the  Isme  high  nrigin. 

3.  Breiy  apparent  object,  however  simple,  contains  a  vsriety  (we  nsy 
altaost  tay,  an  inflnit;)  of  tlioughtv,  which  thought  mait  elaborate  by 
sepsratioo,  union,  suil  arrangement,  before  it  can  grssp  it  In  its  one  sen. 
Perception,  on  the  other  band,  receives  so  impression  from  it  u  oneness, 
and  therefore  complete,  strong,  and  clear  i  but  not  with  the  penetrattng 
conaciousncu  of  the  iuwsrd  nature  of  the  thing,  similar  to  what  is  pro- 
duced hy  thought. 

G.  When  we  repreaent  a  mathemsUeal  line  or  figure,  whether  it  is  otdy 
for  inward  perceptioo,  or  also  for  the  outer  sense,  we  let  ourselves  be 
determined  fay  a  ihoiighl,  without  st  the  moment  turning  our  attention 
to  its  development ;  but  that  which  ia  represented,  nerertheleaa,  eontalnB 
the  expression  of  all  the  thoughts  which  have  been  elicited  durmg  tbe 
development.  While  we  represent  the  straight  line,  our  thought  ia 
merely  turned  to  the  oneness  of  the  direction.  But  if.  on  the  coatrary, 
we  submit  that  which  ia  represented  to  retlfctioo,  it  i<i  manifest  thst 
there  is  s  similarity  of  each  part,  even  tbe  smallest,  with  tbe  whole;  tba 
espsbility  of  an  inflnite  prolongstion ;  simple,  unconnected  motion;  tbe 
sborteat  dittance  between  two  points  ;  the  fundamental  measure  for  all 
extension.  But  it  ii  aufficient  to  have  pointed  out  the  inward  variety  o( 
the  straight  line.  Since  brevity,  which  must  be  our  law  here,  will  oot 
allow  us  more  than  one  circumstantial  explanation  of  this  kiod,  we  will 
select  an  object  which  offers  a  simple  sod  sbuadaot  came  for  tbe  deve- 
lopmeot  of  thought. 

7.  All  know  that  tbe  circle  may  be  described  as  a  line  which  b  CTery" 
where  equally  distant  from  a  given  point.  It  is  alao  well  known,  what  a 
variety  of  properties  have  been  discovered  in  this  figure  by  geometry. 
To  whichever  part  of  the  circumference  we  may  turn  our  attention,  a 
perfectly  corresponding  part  may  be  presented  exactly  oppoaite ;  every 
line  which  paues  throagb  the  centre  of  the  circle  divides  U  into  two 
peifectly  equal  parts;  two  diameters  divide  it  into  two  corresponding 
portions;  nowhere  can  a  line  be  drawn  without  tbe  possibility  of  draw- 
ing another  in  exact  cnrreipondcnco  in  an  oppoaite  position.  We  further 
aee  that  the  arch  is  the  measure  for  the  inclination  of  tbe  radii;  that  the 
etreoniference  is  infinitely  divided,  but  at  every  point  in  a  similar  manner; 
and  that  it  incloses  a  greater  surface  than  any  other  Line.  This  euoBse- 
ration,  incomplete  as  it  Is,  will  bo  sutTicient  to  lead  our  sttentioD  to  the 
copious  thoughts  wbieb  are  expressed  in  tbe  circle. 

8.  Geometry,  as  Is  known,  proves  that  these  properties  ire  not  aeel- 
dentally  eoUe<^t(>d  into  the  circle,  but  are  tbe  neeassary  resiU  sf  In 
fundamental  detenu inst ion ;  that  the  distances  of  the  dreanlsfeon  fl«a 
tbe  centre  m^jst  be  everywhere  equally  great.  Tbti  neceissry  eOBoeettOB 
will  not,  however,  be  deduced  frum  tbe  fundamental  thought  without 
the  aid  of  perception,  so  that  wo  cannot  exactly  say  that  the  other 
thoughts  lie  in  the  fundamentsl  thought,  hot  rather  that  they  belong  to 
it.  Were  we  to  begin  with  any  one  of  the  properties  of  tbe  circle,  we 
might  from  it,  though  fretjuently  with  the  greatest  difficulty,  arrive  at  all 
tbe  real.  It  is  therefore  hardly  possible  to  find  an  cxpfcssioo  which 
would  represent  s  thought  of  which  we  could  say  that  all  those  thoogbis 
weru  contaioi;d  in  it;  but  we  have  a  perfect  knowledge  that  tbe  drelet 
which  is  apprehended  by  intuitive  perception,  constjtutcK  a  oneness  of 
thought.  When  the  apprehension  of  reason  appropriates  this  oneness  of 
thought  whicb  is  expressed  in  tbe  perception,  we  have  the  ides  of  tbe 
thing.  And  in  general  terms  we  may  say,  the  idea  of  a  thing  ia  tbe  one- 
ncM  of  thought  expressed  in  it,  when  apprehended  by  reason,  though 
as  a  perceptioo.  We  therefore  cannot,  of  course,  poasesa  tbe  idea  with- 
out preparatory  thought,  nor  without  the  oompreheDsion  of  tbe  tboafbt 
in  tbe  perception.  The  impossibility  of  expressing  the  idea  by  a  simple 
expression,  does  not  preveot  oor  having  a  clear  apprehension ;  but  it 
requires  a  higher  meotal  exercise  than  tbe  apprehension  of  usual  sdeu- 
tific  conceptions. 

9.  Now  although  we  cannot  apprehend  ideas,  aa  ideas,  without  tba 
exercise  of  reason,  yet  tbe  presence  of  ideas  is  felt  In  perception,  which 
is  understood  by  the  comiman  origin  of  rational  and  perceptive  nature  (4). 
This  mode  of  understanding  it  ia,  however,  only  a  general  spptebcosioa 
of  tbe  case.     We  must  show  Aow  it  is  in  what  follows. 

10.  Tbe  beautiful,  couaequentty,  i«  tbe  idea  expressed  in  tbe  thing,  in 
proportion  si  It  ii  exhibited  to  tbe  perception. 
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II.  Tb«  idea  ii  t  omocm,  conuini&g  i  rich  vtriety,  which  u  sot  tea- 

tmtalp  but  hM  iu  being  in  tbe  pecuiiar  dcTctopioent  of  tb«  i4«4.     W« 

KprvM  ito  Mme  ihins,  ontjr  in  other  wordi,  wbea  we  etU  tbta  ■  aell- 

dev^pOMat,  wd  wh«n   we  m«  ia  it  •  BelMe|iiUtioi),  Id  which,  coom- 

fWllUf,  (retdom  utd  ilet«riniB«tiDii  are  UDlt«d,  therefore  chutoter. 

W^Sj'0Bm*li7  »loDe,  whicii  repre«eiit(  no  olher  thought  hot  tymmetry, 

nent  to  Mtiify  the  leote  of  benutj.     The  figure  J  by  do  meuit 

I  the  eje.  whereu  tbe  figure   ^  5  produces  ft  pleaiiag  impreuion. 

■-ptrt  of  tbe  tigure   ii  not  i  mere  repetilioo  of  the  other,  bat  its 

r«iititype,  u  it  wrre;  the  otject.  tod  its  reflcdiaii.    The  one  taXt  ia  the 

tmiMM  the  other,  bat  id  the  form  of  oppoittes,       Wo  here  ice  the  Mtae 

rition  H  between  the  thoaght  of  tbe  tblnkiDg  being  tnd  thought 

I  aa  MOKtbing  that  ii  tboogbL    Oppoiitn,  and  anioo  of  oppo- 

Thua  th«  raadaioeDtat  form  of  thought  meeta  oar  pereeptioa  in 

13.  The  vymmetry  we  here  apeak  of  ia  of  tbe  moat  tfuple  kind.  Be< 
ridei  thia  flrit  order  of  tymtaHrj,  there  are  mtaj  hig^iar  and  mora 
tfoUed  irmrnetrin.     Among  the»c  aiiy  be  reckoned  the  poaition  of  tbe 

•f  Bianj-  pltata.  In  tb«  learet  which  are  placed  oppoiite  to  one 
T,  we  aee  ijmmetrr  of  tbe  firtt  order;  tboae  growing  alternately, 
vhoae  ttalki  preaerre  neatljr  the  name  pcrpeadicular  plane,  Ixilong  already 
to  a  aM>re  compoaite  order ;  tlit  aiteniationi,  however,  frequently  do  not 
^.•acar  ia  the  aame  plaM.  but  the  poaitiona  of  the  leaves  muat  hlfC 
npUafaed  a  circolar  path  before  an  oppoaitioa  ia  complcbed.  Wa 
|ltBOw  that  th«  namber  of  tlu  loaraa  which  baloog  to  inch  drcalar  patha 
'  I  in  auMj  casea  rerj  detanniMdf  and  that  H  osljr  depeoda  od  oar  want 
parieet  knowledge  if  we  do  not  alwajra  detect  it. 

14.  In  every  Cgore  which  otherwite  expreaaea  an  entire  thought,  the 
nmetry  u  aubordinite  to  the  whole;  or,  more  correctty  ipeiking,  la  ao 

■terwoven  with  it  that  it  doea  not  indeed  appear  u  if  it  were  indepao- 
cat,  bat  it  doea  not  on  that  aceount  loae  ita  great  lignification;   it 
tls  to  Dk  tbe  inward  hirmony  of  the  idea,  which  itaetf  represeota  the 
Dony  of  rea»oo. 

15.  It  will  now  he  eaaily  uoderatood,  that  a  figure  which  certainly 
repreienla  a  thought,  but  with  au  arbitrary  adititioii,  duea  not  sitiafy  oar 

,ieiue  of  beauty :  tbo  inward  harmony  it  disturbed  by  it.  u,  for  iaitance. 
the  eompletely  inequilateral  triangle:  on  the  other  band,  another 
ght  wbi^  atill  admita  of  ■ymmelry,  may  be  inoculated  into  tbe 
uotal  thought,  which  may  he  teen,  among  other  instanoei,  in  tbe 
I  triaagle. 
ft.  After  thia  glance  into  tbe  idea  of  the  beautiful,  ao  far  aa  it  can  he 
|lmiqpiil  by  the  ooutemplation  of  the  moat  simple  forms,  it  will  be 
r  t*  retara  onoe  more  to  the  circle,  aod  to  represent  iu  proper- 
spnaaioiu  which  moat  nearly  point  to  tbe  idea  of  tbe  aame ;  in 
r  wa  earty  our  ssunplc  as  ncur  aa  it  is  in  our  power  to  that 
cannot  be  BxpreB»ed.  If  we  first  proceed  from  tbe  centre,  we 
the  moat  perfect  repreaentation,  on  a  plane,  of  an  expresaion  of 
kctivity  teodiog  towarda  all  sides,  and  cheeked  in  no  direction.  If  we 
pame  a  point  which  pauea  along  the  circumfcreocf,  we  aee  an  infinite 
M«liM  io  ao  infinite  change.  If  we  view  the  rel&tiou  between  its 
tewMd  snd  outward  condition,  we  find  that  its  conteoU  arc  greater  than, 
mehaaged  extent  of  boundary,  could  possibly  exist  io  any  other 
If  we  regard  tbe  development  of  the  thought,  we  have  an  inward 
jPBOietry  with  the  moat  entire  absence  of  all  opposites.  It  ippean  in 
such  oneneu,  ao  defined,  with  auch  completeneas  and  inward  barmony, 
that  it  represeata  to  as  a  httle  definite  world,  an  image  of  tbe  world,  ao 
^tu  aa  tbia  can  be  given  on  a  plane,  and  with  lucb  aimple  meaoi;  w« 
Dighl  uy  that  it  is  the  moat  elemenury  image  of  the  world.  The 
s  juatly  called  it  tbe  mast  perfect  of  all  figures  (on  a  plane  surface, 

«). 
If  wa  OMnpare  tbe  circle,  ai  it  appears  amidat  the  union  of  the  forces 
W  the  world,  with  the  higlu>r  developed  forms  of  Iteauly,  then  it  remains 
tiiat;  but  if,  aa  is  reqaiAiie.  «e  keep  thought  apart  from  all  that  variety, 
tod  permit  the  circle  to  dwell  io  tbe  region  uf  thought  which  we  have 
Mpmted  for  tbe  benefit  of  our  first  contemplation,  our  viewi  will  find 

UWBl. 

17.  Nature  frequently  produces  the  aame  forma  aa  those  which  hare 
bean  framed  by  our  thougbta.  In  crystals,  nature  exhibits  those  formi 
wUch  are  bounded  by  lines  and  planes ;  the  circle  is  diiplayed  io  waves; 
tbe  parabola  in  the  fountain ;  tbe  hyperbola  in  Cbtadni's  acoustic  figures, 
nd  so  On.  In  tttii  mauner  we  again  meet,  in  nature,  with  what  was 
0Hted  by  our  own  thongbt ;  what  were  thougbta  within  us,  are,  without 
«a,  lawa  of  nature.  We  become  most  perfectly  convinced  of  thia,  by  a 
■niveraal  oontemplation  of  the  whole  of  natural  science.  It  ia  there 
'  own  that  tbe  laws  of  nature  are  the  lawa  of  reason,  that  indeed  the 
■rhola  of  oatura  la  tbe  revelation  of  eternal  living  reason.-f 

*  Wm  tmn  product  many  tymoMUlcml  flifum  of  AiStnni  fctada,  by  chNibUof  a 

•tace  »t  paper,  wid  drscriUnf   •oaw  ttbitnrj  slrokM  sioof  llw  ftiUeil  boe;  for 

■-iMUftW.  a  nana,  wtilch  «•  prick  on  ih«  pafirf  with  ■  tindlF,  wtlboat  onfekllBt  it. 

'T  wvarwnvndsanMdH;  wasM,  witliln,  s  lymmnHnl  6|rure  on  botb  aVAtmoltbt 

TV  \a^m9lau  Is  Sttowvlwc  iJIftiiiliril  !>;   tic  drnjintUucc  llml  iht  UtUf 

i  iMva  ctevalad  tMirttn  on  onr  Mr .  but  th«  Intqualllv  li  eulty  r^moTMl  by  ■ 

r  aluvy  feallk.    On  ihal  aUI«  irhnT  th*  rol'lvd  Uim  sre  eUraUd,  ir«  sec  the  Mine 

iC,  b«l  lk«  ainikn  of  tba  piD  tiava  h«r«  t  dlitorUnf  InflMnae. 

t  laave  cadMvmuid  Io  r«pce««nl  thb  In  my  Iniroductkia  to  'Nalarvi  PMIosoph^* 

(CopcnlMiiCD,  1911J,  of  wbick  Uwn  Is  so  ImprovKl  mmlailmi  in  SctaNHggcf'i  Jour- 


IB.  Nature,  bowrver,  does  not  confioa  herielf  to  the  production  of 
mere  mathematical  forms.  She  sdda  far  more.  How  this  bappeai,  and 
how  this  acts,  we  will  conaider  in  some  of  tbe  tnatanoei  which  appear  to 
oi  most  easy  of  compreheniion. 

19.  If  we  throw  a  stone  into  still  wster,  and  follow  with  our  eye  the 
circle  of  waves  which  ii  produced,  tbe  iinpreasioa  at  once  teaobes  na  that 
we  have  not  alone  to  do  with  mere  circles,  but  that  these  are  exhibited  to 
us  in  a  concentric  progress  of  elevations  and  de preaiiuns.  We  have  not 
pauive  but  moving  forms  before  ui.  A  cIOMr  investigation  abows  us 
tbat  tbe  portiona  move  in  their  own  circular  path,  or  In  ribrationa,  ao 
that  what  meets  tbe  eye  ii  the  resolt  of  innumersble  inward  movementf. 
The  same  investigation  also  shows  tbat  all  these  happen  according  to 
universal  lawa  of  nature. 

20.  But  to  thia  we  meat  add  the  co.operatiDn  of  the  rest  of  natare 
with  those  efTecta  whioh  are  merely  tbe  coniequeoce  of  tlie  expansion  of 
movements.  It  is  a  light,  as  it  were,  beaming  in  from  tbe  rest  of  nstnre. 
The  brightness  io  tbe  eipsose  of  water,  the  variety  of  light  and  shadow 
in  the  porlioni  of  the  waves,  the  plsy  of  colour  produced  by  tbo  motion, 
give  a  life  and  completeaeaa  to  tbe  whole,  which  wu  wanting  in  mathe- 
matical figures.  This  variety,  added  to  tbe  original  effect,  must  not  be 
compared  with  that  with  which  an  object  ia  often  arbitrarily  adorned. 
It  belongs  to  the  connection  of  reason  peculiar  to  nature,  tbat  tbete  is  a 
higher  unity  in  all  these  effects  whioh  nature  thus  eombioes. 

The  question  why  all  nature  is  not  beautiful  obtrudes  itself  here,  but 
ita  answer  must  be  postponed  to  the  continuation  of  the  researolies. 

21.  A  still  greater  variety  uiaes  from  the  mutual  crossings  of  the 
circles  of  tbe  waves ;  where  elevated  circles  of  waves  cross  each  other, 
a  greater  elevation  is  produced ;  and  where  depressed  circles  meet,  a 
greater  depression  ensues  ;  but  where  deprestinn  encounters  elevation,  a 
balance  ia  perceived.  These  may  often  please  ui  by  a  great  variety, 
when,  nevertheless,  tbe  arrangement  ii  imperceptible.  W.Webber  has 
given  an  etperirnvnt  in  which  a  remarkable  rsriety  springs  from  one 
thought.  An  elliptical  bowl  is  Hlled  with  quicksilver,  snd  a  suocession 
of  drops  of  qnicksilver  are  allowed  to  fall  into  one  of  the  foci,  by  which 
a  succfision  of  circular  wares  are  formed.  Where  these  hit  the  sides. 
they  are  repelled  in  such  a  maoner  that  each  wave-radius,  after  the 
repulaion,  receives  a  direction  towards  the  other  focus.  Thus  by  tbe 
repulsion  a  new  centre  is  produced  in  the  wares,  so  that  now  the  surface 
is  filled  up  with  two  perfectly  similarly  constituted  systems  of  waves. 
By  tbe  intersection  of  these  wavea  new  curves  are  formed,  replete  with 
differences,  yet  with  the  clear  stamp  of  ont  law.  In  this  variety  tbe 
unaTuidsblc  alteration  of  light  and  shadow  brings  with  it  a  new  variety, 
no  less  accordant  with  thia  law,  snd  bearing  the  stamp  of  thought  u 
strongly  as  the  curves.  A  delineation  certainly  gives  ao  initriKtive  idea 
of  this  variety,  hot  yet  the  sight  uf  the  activity  itself  ia  infinitely  more 
beautiful ;  for  tbe  motion,  and  the  consequent  Qasbes  of  light,  oaonot 
be  given  by  any  delineation." 

Io  noticing  'The  Soul  in  Nature/  it  would  be  unjust  to  with* 
hold  our  full  meed  of  commendation  from  its  tran^Utors  intu 
Engliflh — tbe  Misses  Horner.  With  them  it  has  been  a  labour 
of  love — a  homage  to  the  memory  of  the  philosopher ''''whose 
youthful  fresfani»8,  nod  his  almost  childlike  external  demca- 
nour,"  left  an  ineffaceable  and  f^rateful  imprcHtniun  u[M)a  their 
minds.  It  wae  Oei^ted'i  **earnest  wi^h  that  a  true  represeota- 
tion  of  bis  >iewg  of  Nature  should  be  presented  to  the  English 
public;'  and  we  doubt  if  ho  could  have  found  anywhere  a  more 
fittiiiK  channel  fur  the  conveyance  of  his  views  than  the  trnniila- 
tloD  by  tbe  Misses  Horner. 

The  Theory^  Formation,  and  Comtruction  0/  British  arut  Foreign 
Harbour*.  By  Sir  John  Kk-s.mk,  C.K.  London:  Weale. 
7'be  Lmportaat  national  work  of  Sir  John  Rennie  cuntinueH 
its  satisffictory  progress  towards  conipletiuu,  und  gives  assurance 
that  it  will  bie  one  of  tbe  most  valuable  productions  on  this 
subject,  and  a  permanent  standard  of  referents  by  professional 
men.  Thia  is  one  of  that  class  of  works  which  giies  dig'nity 
and  ornament  to  the  professional  library,  and  whiui  is  an  indi<:- 
pensable  and  constant  guide  in  studying  important  designs.  It 
is  something  to  enlist  the  practical  experience  of  a  man  like 
Sir  Julm  Kennie,  who  has  rrimself  done  so  much  in  hydraulic 
engineering;  but  after  all,  it  would  more  properly  be  said  that 
this  work  brings  before  us  the  practical  experience  of  all  the 
great  men  who  have  distinguished  theroselvee  by  promoting  this 
branch  of  their  art.  The  numbers  now  before  us,  which  cootinua 
the  detail  of  Ramagate  Harbour,  may  be  considered  as  much 
the  authorship  of  Smeaton  and  of  the  elder  Rennie  as  uf  &ir 
John;  and  it  is  a  very  valuable  circumstani^  in  a  volume  of 

oal  for  I'Sn,  vul  96,  p.  4M.  Om  of  the  chief  polnta  In  pffxH*  nf  tbe  above  U.  IImi  we 
mie  able,  by  Ibooght.  te  dcdooe  (torn  known  laws  of  OKlurv.  «lb«r«  nhlcli  arc  sctully 
■gmln  louDd  by  experieaeS)  and  tliai  if  this  does  not  occur,  we  seniirsllr  discuvcr  Iu 
wtMt  msDiier  oe  ban  drawn  a  Ihlse  condustoD.  Ileoce  ur«  p«rcetr«  th^i  tbt  saaic 
laws  of  tboQgbt,  l>r  wtileti  wc  bave  made  our  concluiloni,  dao  prarall  Id  oaton. 
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this  nature  tliat  it  ia  liasted  upon  the  rennrts  emannting  from 
the  great  men  who  hnve  had  the  direction  of  the  worba.  la 
m&nv  caws  we  are  left  to  conjecture,  ur  to  judre  from  nnked 
results;  and  we  do  not  ascertnin  the  reanonson  which  particuliir 
opcratioDi  were  based,  the  (iifficulties  which  had  to  be  encoun- 
tered, or  the  menns  which  overcame  them.  Not  so  with  these 
harbour  wgrkfi,  fur  we  have  laid  before  us  the  beet  and  most 
authentic  evidence,  and  thereby  the  vulumo  acoutre*  a  peculiarly 
practical  character,  not  neceaaarily  to  be  founa  even  lo  profes- 
sional publicntionM.  We  hnve  been  none  the  leas  impressed 
with  thiK  view  in  perusing  the  letter -press  and  examining  the 
plates  of  the  numbers  nuw  before  uii;  and  we  are  happy  to  add 
f>ur  testimony  to  that  which  is,  we  presume,  the  common  opinion 
of  most  of  our  readers,  who  are,  no  doubt,  subscribers  to  tiie 
work. 

1.  Compter  H  Dfpe»»M  dp  la  CoMlruetion  du  Chateau  de  GaiUony 
pubtU*  daprtM  les  r&gutrta  manuHriti  det  TWjontiU  du  Cardinai 
ttAmboUf.     Par  A.  Deville.     Paris.  1850.    4to.  pp.  5&9. 

2.  Aiuxiige  aut  den  Baurechnungen  der  St.  I'ictortkirehe  xu  Xanr- 
lea,  Vun  Dr.  A.  C.  ScHOLTEK.  Berlio:  Oroplus.  1853.  8vo. 
PP.M. 

The  Intense  interest  which  the  mediieval  buildinf^  have  ex- 
cited of  late,  has  also  started  the  momentous  (guestion,  hov  it 
came  that  such  hug;e  edifices  have  ppruii^  up,  fore«t-like,  over 
the  whole  of  civilised  Kurope — edifices,  whoi>e  number,  extent, 
oolosaal  proportionx,  technical  execution  and  rich  oruomenta- 
tioD«  surpass  anvthinjr  we  can  produce  now-u-days*  It  is  mar- 
vellous to  thin^  what  had  been  built,  sculptured,  and  painted, 
from  the  twelfth  to  the  aixtcenth  centuries,  within  the  vast 
limits  uf  Euro])ean  civilisation;  ho  much  ho,  that  present  time 
is  not  even  capable  of  eifecting  its  proper  conservation  or  reno- 
vation. If  we  add  to  this  forest  of  cathedrals,  the  other  eccle- 
siastic buildings,  huge  convents  palaces  of  princes,  and  balls  of 
the  people,  a  host  of  castles  {RUter'Burgeny,  crowning  almost 
every  fine  site  in  Europe;  if  we  consider  how  complete  and 
artinitic  most  of  the  structures  are;  and  if  we  take  into  account, 
on  the  other  hand,  how  far  inferior  mechanical  contrivances  and 
means  were  then,  compared  with  those  of  the  present  time:  we 
must  need5  arrive  at  the  conclusion,  that  there  then  existed 
applications  of  hunmn  power  on  a  large  scale,  now  superseded 
by  the  nchierement«  of  machinery. 

These  questions  have  been  partially  answered  in  the  above 
worka,  which  relate  to  the  account-x  of  the  construction  of  the 
ChMeau  of  Gaillon,  and  the  St.  Victor's  Church  of  Xantca  on 
the  Rhine.  Such  ancient  documentH  clear  up  not  only  architec- 
ture and  art,  but  also  the  whole  social  life  of  a  period.  The 
Comit^  Historique  dcs  Arts  et  Monuments,  at  Paris,  has  pub- 
lished at  different  periods  several  bulletins  very  rich  in  this 
respect,  and  the  work  of  .M.  Deville,  in  particular,  is  issued 
wttn  great  typographical  taste. 

In  Germany,  the  work  of  Dr.  Scbolten  is  the  first  of  the 
kind,  and  it  contains  copious  extracts  from  the  archives  of  the 
Church  of  Xanten,  coinpriHin^  the  building-accounts  from  the 
year  1326  down  to  15^5,  mostly  in  Latin.  The  work  exhibits  a 
moving  panorama,  as  it  were,  of  the  pro^fress  of  this  splendid 
building  during  a  period  of  two  centuries;  and  we  can  follow 
with  our  mind  all  the  greater  ur  lesser  accidents  which  now  fos- 
tered, now  impeded,  the  undertaking.  We  may  follow  here  the 
blocks  of  stone  from  their  native  place  near  the  Drachenfel)^ 
where  the  lord  of  the  cnittle  levied  a  tax  on  each  corner-stone 
tOirticen);  others,  we  perceive,  were  quarried  on  the  Laachen- 
See,  or  in  the  mountains  of  the  Ruhr. 

A  vvlioln  series  of  masters  of  the  different  arts  and  trades  are 
hero  mentioned,  amongst  whom  several  masons  {tnagiater  tapi- 
ciditj  nrchi-lapicida)  from  Cologne,  of  whom  the  last,  Johannes 
Langenberg  (1599),  saw  the  Xanten  Church  brought  to  its 
completion.  The  annual  Htipend  of  this  maiiter  consulted  of 
eighteen  gold  guilders  and  one  coat,  besideit  which  he  had  in 
summer  six,  in  winter  four,  stivcn*  wages.  Dr.  Scholten  makes 
(Oine  lengthened  observations  in  alluding  to  the  daring  and 
confidence  of  the  men  of  that  period,  who,  with  the  moot  trilling 
meansf.  ventured  on  such  gigantic  utidertakiu^d.  It  is  certainly 
curious  to  see  how  scanty  and  precarious  were  the  resources 
for  carrying  on  th^se  buildings.  Estimates  they  made  none, 
because,  if  they  had  done  so,  and  compared  them  with  their 
capital  at  command,  not  one  of  theue  many  structurej  of  the 
middle  ages  would  even  now  be  completed.  They  went  on 
building  nnd  constructing  with  such  means  as  they  could  best 


muster  at  any  time,  and  in  many  cases  bMneethad  to  poetentf 
the  duty  of  completing  their  works.  Tnua,  gaoeratioo  after 
generation  gave  its  mite,  and  each  and  every  one  helped  accord-  < 
ing  to  his  means.  One  presents  the  workmaster  with  a  bed,  m^ 
ooat,  or  some  wheat;  some  journeymen  contributed  the  stakes  of 
a  game  of  skittles  {deludi  Kegeioruni);  and  what  is  curious, 
even  the  poorest  did  not  exclude  themselves — ^de  quadam  pau- 
percuia  xiiij  den,"  In  fact,  the  workmen  themselves  refunded 
with  one  hand  part  of  that  whicli  ther  ha<l  just  received  with 
the  other.  It  has  hitherto  also  been  thought  that  much  of  the 
labour  at  these  mediwval  structures  wasgratuituus.  Of  this  we 
find  no  traoe  in  the  erection  of  the  Xanten  Church;  on  the 
contrary,  even  the  most  trifling  aid  seems  to  have  been  requited 
— as,  for  instance,  bv  refreshments  given  to  the  schoolboys  for 
carrying  slate  out  oi  a  ship  moored  in  the  Beck  river.  Other 
gratifications  also  {pro  bibtalibut)^  as  well  as  garments,  were  given 
at  other  timeti.  Ajs  in  thew  ages  there  were  neither  committees 
nor  other  official  lurveyora,  &c.,  the  good  people  of  Xaotea 
resorted  to  the  expedient  of  caUing  a  noted  master  maaoa  froiit 
(Nilogne.  to  in!i|>ect  the  works.  (^Vfrm,  dictus  magister  Gerardns 

binies  descendit  deColonia ad  viuitaiidum  opus  et  rc^ndiUBt 

ilj  flor.  curr.  etc.'}  At  another  time  a  master  from  Wesel  wm 
called,  who  received  one  florin  for  his  trouble.  It  need  scarceljr 
be  observed  that  such  notes,  if  compared  with  those  of  other 
countries  at  the  same  perioda,  would  afford  interesting  data  for 
statistics  of  art  and  social  life.  But  a  confusion  in  the  currency 
obvtructs,  to  a  veiy  great  extent, any  inveHtigiitiou;  and  even  in 
the  Xanten  records,  several  sorts  of  coin  are  to  be  met  with. 
The  accounts,  as  we  have  stated,  were  kept  mostly  in  Latin,  but 
there  occur,  likewise,  a  number  of  German  tecnnical  expres- 
sions, many  of  them  now  obsolete,  hut  interesting  to  the  arcABO- 
iogist. 

A  Vreatite  on  the  Slide-Rule;  teith  d«$eription  o^  LaJanne'g  Otata 
SUde-Iiule.  By  Rev.  \V.  Kixrorr,  M.A,  London:  Elliolk 
and  Sons,  ^^trand.  185:2. 

Tnia  pamphlet  is  intended  to  alve  a  more  complete  accimnt 
of  the  general  theory  of  the  slide-rule,  and  a  full  explanation 
of  the  gUus  slitiinchrule  invented  by  M.  Leon  LiUanne,  and 
manufactured  hv  Elliott  and  Sons;  with  rules  and  examples  to 
its  practical  application.  The  rule  contains  a  vast  number  of 
scalex,  and  a  great  many  "constant  multipliers"  or  gauge- 
iioints,"  which  will  grcatlv  facilitate  calculations  when  a  know- 
ledge of  the  use  of  this  little  instrument  has  once  been 
thuroughly  obtained. 

The  Mnchinery  of  ths  Ninetmnth  Ofntuty.  Parts  III.  and  IV. 
By  G.  D.  Devpsbv,  C.E.    London:  Atchley  and  Co.   185)1; 

The  four  parts  which  are  now  in  our  hands  give  us  the  oppor* 
tunity  of  ascertaining  the  extent  to  which  Mr,  Dcmpsey  has 
redeemed  his  promise  of  giving  a  comprehensive  view  of  modern 
machinery.  These  parts  include  four  ulcam.engineti  of  variuus 
size  and  construction,  a  nuirine-eugine,  a  looomotive-engine,  a 
double-wheel  lathe,  a  forge,  a  radial  drilling-machine,  a  blast- 
engine,  a  tubular  crane,  a  nash-bar  machine,  a  brick  and  tile 
machine,  a  paper-cutting  machine,  two  printing  machines,  a 
draining  plough,  a  haymaking-machine,  and  well-boring  toou. 

This  enumeration  shows  sufficient  variet)%  and  when  it  is 
considered  the  plates  are  of  large  sixe  and  full  uf  details,  the 
utility  of  tlie  work  to  the  mechanical  engineer  can  be  suffi- 
ciently estimated.  | 

ReffTioidt  Travelling  Map  of  England,  with  ail  the  Railiaiy*  and 
Staiiong  necHrtitely  laid  dnmn.  Cotut meted  from  the  Surveye  of 
the  Unfird  nf  {)ntnanti%  RiiHtcay  Companie^i,  and  other  Authari- 
tiea.    London:   Simpkin,  Mar^nll,  &  ('o.,  and  J.  Reynolds, 

IH5».  \ 

In  this  age  of  almost  universal  locomotion,  any  help  to  eolre 
the  mysteries  of  BraJshitw  will  prove  acceptable  to  the  traveller 
who,  prti/Mguit  fato,  is  obliged  to  wander  north,  cast,  south,  and 
west,  upon  devious  railroads,  before  he  can  rench  the  place  of 
destination.     It  was  therefore,  we  conceive,  a  happy  idea  of  the 

f projectors  of  the  'Travelling  Atlax,'  to  publish,  in  a  convenient 
orm  for  the  m>cket,  a  companion  to  those  blind  railway  guides 
which  the  public  have  hitherto  had  recourbe  to  only.  The  new 
Railway  Map  of  England  is  divided  into  thirty-one  portions, 
bound  up  together,  and  preceded  by  a  general  key  mop  of  the 
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Uiig^dom.  In  this  form  it  {«  much  superior  for  facilitjr  of  refe- 
Tmoe  to  thoM  broadsideii  which  Guide  bookmaker*  will  perHist 

JSo  adopting?.     It  has  also  another  peculiar  advantage:  trie  uttv- 

ntona  on  all  the  liaem  are  indkated  by  marks  which  render  the 

li^aeral  sppeitrance  clear  and  simple. 

1      The  maps  are  drawn  and  engrAved  by  Mr.  Einslie  in  a  very 

[oreditable  manner, — distinct  and  bold.  Not  only  are  the  rail- 
way's constructed  and  in  course  of  construct  ion,  and  the  main 

[  ivMe,  euiljr  diM<?emibI^  but  also  the  cross  roadi,  county  boun- 

idnriea)  poit  and  market  towns. 


EXPANSIVE   ACTION  OF  STEAM. 

At  page  117  of  Mr.  Clark's  interesting  and  useful  work  on 

pRailway   Machinery,'  appears  a    table  comparing    the  actual 

Ittlative  eificiency  of  steam  worklnji^  expansively  in  locomotive 

Icngines,  with  the  possible  maximum  relative  efficiency  supposing 

lie  back  pressure  and  the  clearance  to  be  nothing,  the  latter 

uantity  being  calculated  on  the  nssumplion  that  the  steam  ex- 

inds  according  to  FkiyJA'A  law — that  in,  that  during  the  expan- 

ion  the  pressure  varies  inversely  as  the  volume;  and  from  this 

able  it  would  appear  that  the  actual  relative  eflicieiicv  of  steam 

D  locomotive  engines,  at  high  rates  of  expansiun,  falls  very  far 

hort  of  the  possible  maximum. 

Now  thin  table  exhibits  the  practical  working  oF  the  Iocomo> 

|tive  in  too  unfavourable  a  light,  as  compared  with  a  theoreti- 

adly  perfect  engine;  for  it  is  known,  that  neitlier  steam  nor  any 

Piher  gaaeoos  substance  can  expand  according  to  Boyle's  law, 

Ivnless  it  be  supplied  during  the  expansion  with  a  sufficient  quan- 

Uity  of  beat  to  maintain  it  at  its  original  temperature.     Should 

Itfie  steam  or  other  gaseous  body  receive  no  supply  of  heat  from 

~ithuut  during  its  expansion,  which  is  nearly  the  case  when  the 

jqMumoD  is  rapid,  a  portion  of  its  heat  will  disappear,   bearing 

teertain  known  proportion  to  the  work  done  by  the  expansion; 

1  the  pressure  will  diminish  more  rapidly  than  the  density, 

srding  to  a  law  which  in  approximately  known.     On  these 

^rinciplesL  I  calculated  a  table  which  appeared  in  the  'Trsns- 

jtctioD^  of  the  Royal  Society  of  Kdinburgh,*  Vol.  XX.  Part  I., 

I  And  from   which  I  have  extracted  the    values  of  the  pussible 

I  maximum  relative  efficiency  curresponding  to  the  rates  of  ex- 

[pansion  in  Mr.  Clark's  table. 

I  The  following  table — in  which  the  first  column  gives  the 
[period  of  admisNOO  in  fractions  of  the  stroke;  the  second,  the 
[actual  relative  efficiency  of  a  given  weight  of  steam,  as  calcu- 
llsted  by  .Mr.  Clark;  the  third,  the  true  maximum  possible  etfi- 
Lnency,  with  nu  back  pressure  or  clearance;  and  tho  fourth,  tlio 
larronaoufl  value  of  that  quantity  computed  by  Boyle's  law,— • 
I  ihowB  that  the  actual  efficiency  ut  titeam  worked  expansively  in 
Lkcorootives  does  not  fall  so  far  short  of  its  ninximum  and  theo- 
[retical  amount  as  the  assumption  of  Boyle's  law  of  expansion 
[would  make  it  appear. 
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AN  ACCOUNT   OF  THE    BILBERRY   RKS£RVOIR, 

HOLMFIRTU,    YORKSHIRE. 

By  Jambs  Lbsue,  C.E. 

[Paper  read  at  tkv  Royal  Scottuh  Society  of  ArU,  April  ASM.] 

It  appears  from  the  report  oi  Captain  Moodie,  R.E.,  who,  on 
the  part  of  government,  made  the  necessary  inquiries  into  the 
cause  of  the  bursting  of  this  reservoir,  and  from  the  other  evi- 
dence before  the  curoner's  inquest,  that  tho  embankment  was 
originally  Q6  feet  In  height  above  the  centre  of  the  valley, 
340  feet  in  length,  10  feet  broad  at  the  top,  with  an  inner  slope 
of  'A  to  I,  and  outer  slope  of  S  to  1,  having  a  puddle  wall  in  the 
centre  16  feet  thick  at  bottom,  and  8  feet  at  top,  and  founded 
9  feet  below  the  natural  surface,  with  an  outlet  sluice  67  feet 
belnw  the  top  of  the  embankment,  and  placed  at  this  level  to 
supply  Bilberry  Mills,  thus  leaving  about  V3  feet  of  dead  water 
in  the  reservoir.  Embankments  having  such  slopes  and  dimen- 
mons  ought,  if  well  constructed,  and  subject  tu  no  unfair  play, 
to  be  beyond  doubt  secure.  The  valley  in  which  the  reservoir 
stood  consists  of  beds  of  millstone  grit  alternating  with  shale, 
and  seems  to  be  of  a  very  pervious  nature.  There  was  n  con- 
siderable spring  under  the  puddle  which  had  never  been  stopped 
or  carried  past,  and  on  that  account  the  puddle  was  nut  well 

{lut  in,  being  more  slush  than  puddle;  there  were  also  several 
eaks  in  the  bottom,  and  when  the  water  rose  above  44  feet 
there  was  a  very  heavy  one,  an  thick  as  a  man's  arm.  The 
escape  of  water  by  these  leaks  was  sufficient  for  the  supply  of 
the  mills,  and  it  was  found  unnecetoary  to  draw  the  sluices  after 
the  water  had  attained  the  height  o/  30  feet  in  the  reservoir. 
A  circular  shaft,  IS  feet  diameter,  called  a  waste-pit,  placed  in 
the  inner  face  of  the  embankment,  and  about  60  feet  from  the 
top,  brought  up  from  the  solid  ground,  with  a  tunnel  leading 
from  it  through  the  embankment,  was  intended  to  earn-  afi  the 
waste  water.  A  shuttle,  or  sluice  was  likewise  ]daced  at  the 
bottom  of  the  shaft,  with  an  open  cut  leading  into  it,  for  tho 
ordinary  discharge.  This  shaft,  which  i^  Kimiuir  to  the  waste- 
pipe  of  a  common  cistern,  although  it  affords  37^  feet  of  waste- 
weir,  is  not  much  to  be  admired.  Its  area  is  reduced  und 
divided  into  two  by  a  gangway  across  it  for  access  to  the  sluice, 
and  it  is  thus  liable  to  be  stopped  up  bv  trees,  &o.  being  fttuiteil 
on  to  the  top  of  it.  Besides,  the  tall  of  a  body  of  water 
from  a  height  of  59  feet,  might  damage  the  bottom  of  the 
shaft  and  sluice.  It  does  not  appear,  however,  that  thi<t 
waste-pit  ever  had  been  of  any  use,  owing  to  tho  embankment 
having  sunk  10  feet  in  the  centre  Hhortly  after  its  completion, 
or  2  feet  below  the  level  of  the  waste^pit,  thus  rendering  it 
quite  inoperative. 

.Mr.  Leslie  attributes  the  cause  of  burstina  to  the  water  in  the 
reservoir  overtopping  the  embankment,  and  then  running  down 
the  back  slope  in  a  great  and  constantly  augmenting  volume, 
carrj-ing  everything  before  it,  when  at  length  the  puddle  was 
left  exposed,  and  eventually  gave  way.  This  supposition  is  burne 
out  by  the  fact  that  tho  soutJi  end  of  the  embankment — a  por* 
tinn  of  which  is  very  nmch  sunk — and  where  there  were  two 
large  leaks,  and  the  north  end,  where  there  was  one  leak,  have 
both  Htood  perfectly  sound.  The  reservoir,  as  stated  by  Captain 
Moodie,  had  a  drainage  area  of  1920  acres,  and  that  he  com- 
putes might  yield,  in  the  heavy  fall  of  rain  which  occurred 
immediately  before  the  bursting  of  the  embankment.  500  cubic 
feet  a  second.  This  is  a  large  quantity,  and  may  oe  correct; 
but  Mr.  Leslie  never  knew  of  more  than  half  that  amount  run 
off  a  similar  extent  of  surface  in  tho  same  time  in  the  neigh- 
bourhood of  Edinburgh.  The  reservoir  has  been  variously  stated 
to  cover  from  7  to  11  acre«,  and  to  (contain  from  10,<>0o,000  to 
11,000,000  cubic  feet,  so  that,  even  had  it  been  empty,  it  would 
not  contain  more  than  six  hours  of  such  a  fiood  as  tuat  spoken 
of. 

The  bursting  of  the  reservoir  has  caused  great  fears  of  reser- 
voir embankments  in  general,  but  it  ought  rather  to  give  in- 
creased confidence  in  their  stability,  if  properly  constructed, 
and  having  sufficiently  extensive  woste-weirs,  so  as  to  make 
sure  that  the  water  shall  never  rise  to  a  height  at  all  approach- 
ing to  the  top.  The  embankment  which  was  leaky  had  slipped, 
and  was  not  oy  any  means  in  good  repute,  yet  bad  stood  much 
more  than  it  had  been  calculated  over  to  do  by  its  origina- 
tors, in  having  been  twice  actually  overtopped  before  it  gave 
way. 
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SHIPS    AND    BOATS 

KXHIRITION. 

Bjr  Rev.  C.  G.  Xiodlav,  Librnriaa  to  Kidk's  CoUe^. 

[AUtract  <ifa  Paper  rtad  at  Ote  Sodety  t^  ArU^  April  S9fA.] 

Mr.  Nicour's  chief  object  in  this  "attempt  tu  combino  the 
peciiiiar  cfaaracterivitics  ot  Ibe  most  remnrkaltle  models  of  ve«- 
ttcls  iu  the  iireiit  Hxhibitiuii,"  wm  to  aJvocnte  the  importanco 
of  lA)rii)g  down  the  linei>  of  vcMcla  on  icieutiGc  principles,  and 
therefore  with  aafe  reBulta,  instead  of  on  the  empiric  and  uncer- 
tain method  nt  present  almost  universaliy  pur>iiied.  On  this 
point  he  i>h»erv««,  '^nti  one  can  have  spent  hours,  not  to  say 
days  in  our  shipbuilders'  yards,  in  our  dockH  nud  watering- 
places,  or  about  uur  hHrbuura,  without  having;  been  struck  with 
tlie  variety  of  conformations  in  the  vessels  which  were  around 
him;  a  little  further  Inquiry  would  have  satisfied  him  that  not 
only  every  nation  and  every  country,  but  every  principal  )>ort 
of  our  own — mi^ht  he  not  say,  every  builder  of  eminence^ifl 
distin|ruit«hed  by  eome  i>eculiarity;  and  that  these  peeuliaritiea 
are  not  the  result  of  abstract  principles  ri^dly  adhered  to,  but 
nf  some  inference  from  experience  it  wuuld  nvt  jterhaps  be 
difficult  to  tdiuw."  Thix  hu  iltuiilnitcd  by  a  description  of  the 
method  pursued  by  the  American  shipbuilders,  who  design  their 
veM^B  from  small  models  whicli  are  cut  and  carved  until  the/ 
accord  with  the  notion  of  the  builders;  the  model,  made  up  of 
thin  layers  or  strata,  is  then  taken  to  pieces  and  the  lines  can 
be  laid  down  od  paper  to  a  scale.  These  models  are  carefully 
preserved  by  the  owners  and  builders,  and  are  from  time  to 
time,  as  experience  suf^fcestii,  improved  u^H>n  and  modified.  The 
spars  are  proportioned  according  to  no  rule  of  uuiversnl  accept- 
ance. 

Mr.  Nicolay's  proposition  was  still  further  illustrated  hy  a 
reference  to  the  extraordinary  diversity  of  opinion  that  had 
prevailed  as  to  the  causes  of  the  success  of  the  American  Yacht^ 
and  to  the  curious  results  that  had  followed  from  that  success, 
'^so  that  a  yacht  at  that  time  building  by  a  leading  firm,  had, 
apparently  without  reference  to  her  other  Hneth,  her  bows 
altered  to  those  of  the  America;  or  that  when  an  experimental 
vessel  did  not  quite  answer,  she  was  cut  and  lentitheued,  in 
either  case  ntterintf  completely  the  character  and  relation  of 
the  various  curves  hjrming  the  vesHel's  mould — a  process  most 
strongly  commemorative  of  an  amusement  popular  in  our  boy- 
hood, and  )»oi«ibly,  even  yet,  in  which  bizarre  forms  were 
formed  by  putting  the  nose  of  one  face  to  the  eyes  of  a  second 
and  the  chin  of  a  third." 

Proceeding  to  the  more  immediate  subject  of  his  paper,  Mr. 
Nicolay  divided  the  models  of  the  Great  Exhibition  into  three 
classes: — J,  those  of  the  Indian  seas;  %  the  yacht  models;  3, 
merchant  and  fishing  vesHels.  Kxcluding  those  belonging  to 
tJie  navy  and  those  of  boats,  *'a  great  similarity  is  observable 
among  those  of  the  first  class,  constructed  lor  swiftness."* 
Models  of  the  IJatiUe,  the  Cutcb  Categat,  a  pirate  Pr&hu,  a 
Bombay  dinghee,  and  the  Siocapore  ISampan  were  shown  as 
exompws  of  this  class.  As  illustrating  the  yachts,  models  were 
shown  of  the  Naui'n  Dawson^  the  Avenger,  the  Foiante,  and  the 
CjfntAia^  but  with  regard  tu  their  merits  a  prudent  silence  waa 
observed.  In  the  third  class  remarkable  models  were  noticed 
by  Sanderson,  and  Saunders,  a  Zetland  fishing-boat,  and  a  lug- 
ger bv  Twyinan  of  Kamsgate. 

^^'I'he  deduction  from  a  close  examination  of  the  foregoing 
is  that  the  peculiar  characteristics  of  the  eastern  models  is. 
breadth;  of  our  yachts,  depth;  of  our  sUjamers,  length;  and 
that  all  want  capacity.  In  our  best  models,  wherever  they  are 
to  be  found,  the  wave-line  predominates;  the  points  to  be 
cbtained  are  the  combination  of  capacity  and  speed;  and  the 
success  of  our  northern  builders  in  their  endeavours  after  this, 
have  lately  been  ho  great  as  to  ratify  the  concluHiim  that  we 
have  yet  much  to  learn."  With  regard  to  the  sails,  Mr.  Niooluy 
spoke  as  follows: — ^^That  the  relation  uf  the  saUs  of  a  ves«:l 
to  the  wind  has  not  been  properly  understood  in  this  country, 
has  been  satisfactorily  shown  in  the  case  of  the  Amerira  yacht, 
in  which  two  things  were  in  this  respect  remarkable:  1,  that 
her  sails  were  so  spread  that  the  passage  of  the  wind  over  their 
surfaces  when  on  a  wind,  was  in  a  direction  op|H>site  to  her 
counw  ot  a  slight  angle  with  the  deck — i.  r.,  rising  towards  the 
stern;  and  %  that  when  going  free,  from  the  rake  of  her  masts, 
uid  specially  the  size  and  position  of  her  fore  stay-sail,  if  it  is 

*  TU*  \m  prlilrtit«d  by  brtadth  o(  tiMU,  UcbUM*  ot  drauf  fat,  bnllowKM*  of  Bour 
And  ot  rniry  emnbiittit  wlUi  |iraC  •b«rpn«M  ol  |rraw :  bcyDod  tlUi  Uic  tDuifulM  cut 
of  U»  uUi  fonu  Um  iDMt  rauked  fuAUitr. 
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so  to  be  termed,  all  her  sails  were  HfUng  sails,  and  thus 
forward  position  of  her  foremast,  which  would  otherewisa  bc 
fatal  to  so  fine  a  built  ressel,  was  compensated  for.~ 

Mr.  Nicolny  then  detailed  the  result  of  his  own  attempt  t« 
combine  the  characteristics  of  the  Ihrw;  divisions  into  which  *^ 
had  classified  the  models  of  the  Exhibition— namely,  to 
'^'^from  the  eastern  models  their  breadth  o(  beam;  from  our 
yachts  their  depth  in  the  water;  from  both  their  hollow 
and  clean  entrance;  from  the  schooner  alluded  to,  the  Margatfl 
boat,  and  the  Butille  a  principal  breadth,  if  not  abad,  at  least 
amidships;  from  the  eastern  models  the  triangular  form  of  the 
sails,  affording  a  «Karp  entry  to  the  wind,  spreading  well  to  the 
stern,  and  to  obtain  easy  motion  every  wa^  to  reduce  the  num- 
ber of  curves  on  which  the  model  was  formed  to  the  lowest 
possible  limit — viz.,  two."  These  were  shown  in  a  diagram  oo  a^ 
large  scale  giving  longitudinal  and  cross  sections  of  the  vesi  ' 
designed  by  Mr.  Nicolay,  as  also  a  working  model  which  hi  . 
shown  remarkably  good  qualities,  having  in  fact  fulfilled  every 
thing  that  he  had  hoped  from  her. 


THE    MUSICAL    INSTRUMENTS    IN    THE    GREAT 

EXHIBITION. 

By  Rev.  W.  W.  Ca«albt,  Superintendent  of  the  Royal 

Academy  of  Music. 

[AUtract  of  a  Paper  read  at  Uie  Society  <^  ArU^  May  ftt4.] 

Ma.  CAXALrr  introduced  the  first  part  of  his  subject  by  ft 
history  of  the  Organ,  as  far  as  it  may  be  gathered  from  th« 
writings  of  the  later  Homan,  and  the  mediwal  authors.  Tbft 
first  mention  of  an  organ  in  England  it*  in  the  tentli  centu 
This  instrument  was,  however,  of  a  clumsy  description; 
though  it  had  only  ioo  pipes,  it  required  twenty-stx  bflUo< 
which  were  worked  by  76  men;  the  kejrs  were  6  inches  hro 
and  the  touch  so  hard  that  the  performer  was  obliged  to  use  h: 
fists.  Separate  keyboards  appear  to  have  been  introduced  ta 
the  thirtet^nth  century;  while  the  pedals,  the  great  character- 
istic of  this  instrument,  were  invented  by  a  Germmn  turned 
Bernhsrd  in  1470.  Heed  sUqis  first  appear  in  the  account,  la 
1  jl>6,  of  an  organ  at  Breslau,  and  the  instrument  was  brought 
into  the  state  in  which  it  is  now  commonly  known  by  the  inven- 
tion  of  the  swell  in  the  early  part  of  tht  last  century,  by  an 
Englishman  named  Craig. 

In  the  urgauM  of  the  Exhibition  the  chief  novelties  were  mow 
new  stops  and  mechanical  methods  of  overcumitig  the  preenm 
of  the  wind  in  instruments  of  large  Kize. 

Messrs.  Gray  and  Dnvison  received  a  Council  Medal  for  ft 
new  methoil  uf  coupling,  and  for  a  stop  between  a  flat«  ate*^ 
and  a  reed,  called  the  kerauhiphun. 

Besides  their  Tuba  mirabilis  stop,  Messrs.  Hill  introduced  a 
mode  of  shifting  the  rtops  by  means  of  keys,  and  a  new  valve 
for  lightcuing  the  touch,  as  well  as  a  method  of  conveying  the 
air  through  the  main  framing  of  the  instrument. 

Mr.  Willis,  while  adopting  the  pneumatic  lever  of  Barker  and 
of  Ducn>quet,  has  further  improved  on  it  hy  tlie  invention  of 
an  exhausting  valve,  and  by  other  modificotiuus,  bv  which 
means  the  touch  of  the  organ,  whatever  its  size,  may  be  madA 
almost  as  delicate  as  that  of  the  pianoforte. 

Certain  novelties  in  a  small  urgHii  in  the  Florentine  depart- 
ment, hy  Messrs.  Ducci,  were  spoken  of  as  likely  to  lead  to 
great  improvements  and  modificAtiuns  in  the  instrument.  Thesa 
arc  the  production  of  a  complete  chromatic  scale  from  one  pipe* 
and  a  method  of  making  a  Htop  pipe  produce  the  sound  of  one 
four  times  its  length. 

The  pianoforte,  the  successor  of  the  harpischord,  appears  to 
have  been  invented  about  the  beginning  of  the  ei^teenth 
century,  and  to  have  been  introduced  into  England  shortly 
after. 

In  speaking  of  the  finger  wind  instruments,  Mr.  CazaJat 
gave  at  some  length  a  highly  interesting  account  of  the  earl^ 
fiute,  und  of  the  difficulties  in  its  construction  which  caused  it 
tu  be  au  instruinent  almost  under  ban.  That  it  is  so  no  longer 
is  due  to  the  perseverance  and  talent  of  M.  Buehm  of  Munich, 
who,  by  the  application  of  acoustical  science  to  the  form  of  the 
llute,  and  the  position  and  shaues  of  the  holes,  has  produced  an 
instrument  in  which,  says  Mr.  Cazalet,  "perfect  equality  of 
tone  is  for  the  first  time  combined  witli  correct  intonation." 

We  ore  so  accustomed  to  think  of  muaic  as  a  fine  art  imly,  as 
to  neglect  the  very  important  relations  which  it  bears  to  com- 
merce und  manufactures.     To  call  attention  to  these  relations 


THE  CIVIL  ENGINEEB  AND  ARCHITECT'S  JOURNAL. 


■wM  Mr:  C'aulet's  objeet  in  the  seRtind  divitilon  uf  hi.>i  paper,  nnd 
Ihe  foUowlog  are  some  of  tho  ititerettttog  Htfttistica  which  his 
rMeftrehes  hare  eaabted  him  to  piesont:— 

The  at^pui  builders  of  England  may  be  taken  at  iOO  in  nam- 
ber,-)uid  puttioff  their  groiw  returns  at  &001.  per  annum  each. 
We  have  !j00,00O/.  a-yeur  in  this  branch  alone.  The  materials 
used  by  them  are  pine,  mahoB^Bny,  tin,  and  lead. 

The  materials  employed  liy  tho  pianoforte-maker  are  oak, 
leal,  pine,  mahutfany,  and  beecb^  besideB  fancy  vfooda;  baize, 
felt,  cloth,  arul  leather,  brass,  steel,  and  imn.  0(  the  two 
leading  houses  in  tbia  brancti,  the  Meaars.  C'ollard  nell  annually 
60O  inHtnimenta,  and  the  Mesfira.  Broadwood  2300;  which,  at 
Jie  very  low  average  of  60  gulneait,  ^ves  as  the  annual  busi- 
fvea  of  these  two  firms  only,  alnmt  2.50,000/.  If  the  whole 
of  pianoforte-niakeit)  of  London,  about  200,  ia  taken 
ount,  the  annual  return  in  this  trade  cannot  be  leas  than 
0/,  Violins,  and  in^ttrumentK  of  that  clasa  are  almnet 
ntlrely  imported,  the  prejudice  being  in  favour  of  the  foreign 
nakerv.  'I  he  annual  import  duty  on  them  is  probably  not  leds 
Han  «5,000/. 

The  cost  of  the  wind  inatrunents  required  for  a  regimental 
,and.  erolueive  of  drums  and  fifes,  was  said  to  be  2ii/.;  and  as 
llbere  are  in  all  about  4O0  regimenta,  the  capital  represented  by 
Ftheae  U  nearly  100,000/. 

*     The  number  of  workmen  employed  by  Messrs.  Broadwood 

nd  Menam.  Collard  reupcctively,  is  375  and  400;  these  are  all 

or  leaa  skilled  workmen,  some  of  them  tu  a  very  high 

legrec.     It  is  probable  that  the  wages  of  the  artisans  employed 

I  thia  trade  do  not  amount  to  tens  than  d00,000/.  per  annum. 


BCaiSTER    OF    NSVir    PATEBTTS, 

PERMANENT    WAY    OF    RAILWAYS. 

C.  Dk  BKBofE,  of  Arthur-street,  West,  engineer,  for  Improve- 
^etU»  fn,  nnd  iu  thf  mnttntrtinn  ofy  thf.  prrmanent  wny  of  rai/wai/s. 
-Patent  dated  February  T,  1851.     [Reported  in  Nctnton't  Lon- 

I  JoumaJ.] 

L   Thi4  invention  consists,  firstly,  Id  a  mode  or  modes  of  con- 
Litructing  irun  longitudinal  beareni  or  sleepers,  for  more  effec- 
Kually  supporting  the  raits  of  permanent  ways.     For  this  pur- 
pose, the  longitudinal  hearers  are  constructed  according  to  the 
Irinciplcs  that  commonly  govern  the  coiiatruction  of  iron  gir- 
Jors  (in  order  to  obtain  an  much  strength  aa  ie  practicable, 
IVithout  unnecensarity  increa!«ing  the  quantity  of  metal),  by  su 
uinputiinK  the  metal,  or  disposing  and  combining  the  metals  of 
rVbich  tney  are  composed  aa  l>eMt  tu  resist  the  strains  to  which 
they  are  subjected,  by  reason  of  the  inequalities  of  the  ground 
^r  ballast — ^being  chieHy  tension  at  the  lower  portion  or  base, 
Mnd  compreMion  at  the  upper  portion.     In  accordance  with  this 
Ivhject,  the  bearers  are  made  of  auch  furms  that   the  baaee  or 
[.Ikittoma  idiall  be  considerably  stronger  or  (if  wholly  of  cast- 
I  iron)  have  a  greater  transverse  Kectional  area  than  the  upper 
portions;  in  ever)-  case,  the  upper  pnrls  being  made  of  suitable 
iiurma  tu  receive  and  support  the  descriptions  of  raiU  to  be 
fplaced  upon  them. 

Secondly,  the  invention  consists  In  the  employment,  with 
Joo^tudinal  bearers  or  sleepers,  of  tranat'erse  iron  tieii  or 
l^earen,  in  cross-section  pre^tenting  an  appearance  like  tho 
iter  T  inverted — thus  i;  so  that  the  ends  of  any  longitudinal 
^rera  or  sleepers,  having  flat  bottom><,  may  rest  upon  the  tie, 
srhioh  wilt  aiLsi<it  in  keeping  the  longitudtiml  sleeperb  steady, 
and  prevent  them  from  canting. 

Thirdly,  thi«  invention  consists  in  certain  forma  of  rails— 
lumely,  an  angular  roil,  made  so  as  to  fit  against  one  aide  and 
»a  the  top  of  the  longitudinal  bearers  or  sleepers  coustructed 
MCOvdiog  to  tlie  first  part  of  the  invention;  and  aluo  a  saddle- 
rail,  so  formed  that  ttie  Interior  or  underaide  of  the  tread  or 
Forking  surface  of  the  rail  shall  rest  upon  Che  upper  part  of  a 
longiliidirial  hearer  or   sleeper,  the   sides  or  flaps  uf  the   rail 
facing  bent,  either  to  a  right  angle  with  the  bearing  surface  of 
ttberail.  or  to  such  other  angle  as  may  be  requisite  tu  make  the 
inu]  lit  upon  and  be  held  more  secureiy  by  the  top  of  the  bearer 
lor  aleeper  on  which  it  is  placed;  or,  for  XhU  puqmse.  instead  of 
Itwiiding  each  of  the  sides  or  flapii  tu  the  same  angle,  one  uide 
[  may  be  bent  to  one  angle,  and  the  other  side  to  another  or 
[  4idwrent  angle. 

Fig.  1  exhibita  a  transverse  BCDtiuo  of  the  angular  rail  Oy  sup- 


ported by  the  longitudinal  hearer  nr  sleeper  h,  to  which  it  is 
connected  by  screw-bolts  r,  and  nuts  d.  tig.  S  is  a  transverse 
section  of  one  form  of  saddle-rnil,  secured  upon  a  longitudinal 
sleeper  by  by  screw-bolts  and  nuts.  Figs.  3  and  4  e.Yhibit  trana- 
versc  sections  of  a  saddle-rail  of  anotlier  shape,  one  side  of 
which  ia  formed  suitably  for  fitting  cloee  to  the  inclined  side  of 
the  sleeper;  and,  in  the  other  side  uf  the  rsil^  at  suitable  inter- 
vsla,  are  inserted  set-ecrews  e,  the  points  of  which  bear  against 
Uie  opposite  side  of  the  sleeper.  The  sleepers  shown  at  ngs.  1. 
and  2,  which  are  wholly  of  cast-iron,  consist  of  a  single  vertical 
web,  terminating  in  a  horizontal  base-plate,  and  strengthened 
laterally  by  ribs^  jr-  The  sleeper  at  fig,  3  is  also  made  entirely 
of  cast-iron,  and  is  composed  of  two  inclined  webs  b\  united 
together  at  the  top,  and  terminating  at  the  bottom  in  a  hori- 
zontal base-platei.  The  sleeper  represented  in  fig.  4,  resembles, 
in  transverse  section,  the  letter  v,  inverted;  it  is  made  of  cast- 
iron,  and  is  connected  at  the  bottom  by  bolts  or  rivet*  t4.>  a 
plate  A,  of  wrought-iron;  and  it  is  strengthened  laterally  by 
rihtif,g.  If  preferred,  the  sleeper  shown  at  fig.  3,  may  be  cast 
without  the  horizontal  portion  between  the  joints  i,/,  and  bolted 
or  riveted  to  a  plate  of  wrought-iron,  like  the  sleeper  at  fig.  4. 
The  transverse  sectional  form  of  the  sleepers  may  be  either  as 
represented  at  figs.  I,  2,  3,  and  i,  or  any  other  form  which  may 
be  deemed  best  for  the  purpose,  provided  that  they  are  con- 
structed upon  the  principle  before-mentioned — i.e.,  with  the 
base  atronger  thaa  tue  upper  part. 

rif ,  3-  rif.  I. 


Fig.  A. 


riff.i. 


i4f.>. 


The  improved  transverse  tie  or  bearer  is  shown  in  side  view 
at  fig,  I,  with  a  longitudinal  Kleeper  ri'sting  upon  it.  In  shape, 
transversely,  it  resemblea  an  inverted  T,  and  is  either  made  of 
wrought-iron  by  rolling,  or  else  the  ordinary  T-iron  is  used  for 
the  purpose.  In  laying  down  the  longitudinal  bearers  or 
sleepertt,  their  ends  are  so  placed  is  to  rest  upon  the  horizontal 
flanges  of  the  transverse  tie,  and  they  are  bolted  together,  pro- 
vision being  made  for  expansion  and  contraction  by  an  enlarge- 
ment in  the  proper  direction  of  the  holes  through  which  the 

bolts  pHSH. 

The  side  and  top  of  a  longitudinal  bearer,  against  which  an 
angular  rail  fits,  should  be  planed  true  to  receive  it;  and  ao, 
likewise,  the  upper  surface  of  the  webs,  on  which  the  saddle- 
rails  rest,  should  be  planed,  or  otherwise  mode  sufficiently  true, 
to  receive  them;  or  a  strip  of  lead  or  other  metal,  or  other 
suitable  material,  may  be  introduced  between  the  web  and  the 
rail.  The  rails  shown  at  figs.  1,  and  S,  ore  firmly  connected  to 
their  bearers  by  bolts,  which  may  be  either  square  or  round; 
but,  in  either  case,  the  holes  in  which  they  are  inserted  should 
be  a  trifle  wider  than  the  holts,  in  order  to  allow  for  expansion 
and  contraction.  Fig.  5  exhibits  a  saddle-rail  applied  tu  a 
wruuglit-iron  bearer  made  from  an  old  worn-out  rail  uf  the 
ordinary  shape.  The  original  form  of  the  upper  portion  of  the 
old  rail  is  as  represented  by  the  dotted  lines;  and,  when  con- 
siderably worn  away,  it  is  converted  into  a  hearer  for  the 
saddle-rail,  by  planing  nr  cutting,  or  rolling  and  planing  or 
cutting,  to  the  form  shown  by  the  full  lines. 

In  laying  down  the  improved  permanent  way,  the  longitudi- 
nal bearers  and  raiU  are  so  disposed,  relatively  to  each  other, 
that  the  junction  of  any  two  lengthe  of  the  latter  may  be 
midway,  or  at  some  intermediate  distance,  between  the  junc- 
tions of  the  former.  If  ordinary  transverse  wooden  sleepers 
are  preferred  to  be  used  instead  of  the  transverse  ties  nbovo 
deacribed,  the  ends  of  the  longitudinal  bearers  may  be  made  to 
abut,  either  square  or  obliquely,  against  each  other:  the  latter 
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method  win  tend  to  provont  tlie  traniveree  aleepcrs  from  rock* 
ing.  In  either  case,  the  ends  of  the  luiif^tudioal  bearers  or 
•deepers  are  connected  to  the  transverM  Rieepers  by  bolta,  with 
a  wa»her  above,  and  a  trian^fular  nut  below,  a«  practUed  on  the 
Ureat  IV'eitern  iUUway. 

RAILWAY  ENGINES,  CARRIAGES,  AND  MACHINERY. 

J.  Bbattie,  of  Lawn-place^  South  Lambeth,  (nipneer,  for  im- 
procmnentg  in  tk*  construction  of  railiea^a,  in  locimtotive-engiTies 
and  other  carriagea  to  be  used  thereon^  arut  in  the  machinery  by 
nUcA  wnwr  pf  the  improvementa  are  effected. — Patent  dated  Octo- 
ber »9,  1851. 

ClatJ/u. — 1.  A  compound  longitudinal  bearer,  and  compound 
and  other  rails. 

"i.  The  cotiHtructiun  of  railts  in  paita,  and  the  arrangements 
of  these  parts  in  various  modes  specified. 

S.  A  r&il  formed  of  three  or  mure  elementary  parts. 

4.  An  improved  construrtiun  of  chair. 

5.  A  necuUar  cutnhlnatiun  of  longitudinal  bearings  with  ordi- 
nary riiiJB, 

0.  A  mode  of  couRtrticting  and  applying  points  and  fiwitches. 

7.  The  auplicatiuu  and  use  of  friction  driving-wheeld  in  loco- 
motive-engines. [The  object  of  these  wheeU  is  to  increase  the 
speed  of  the  locomolt>'e:  a  fiy-whoel  being  placed  upon  the 
axle  of  the  hrst  wheel,  which  turning  an  additional  wheel  in  the 
Mune  manner  us  two  friction -wheels,  the  desired  end  is  attained. 
The  benefit  to  be  derived  from  this  improvement,  in  addition  to 
the  above,  is  a  saving  in  the  wear  and  tear  of  the  engine.] 

8.  Ocrtaiu  additions  to  engines  for  promoting  cvmbustion. 
[j\n  opening  under  the  funnel  of  the  cnginn  in  provided,  and 
which  runi  through  the  length  of  the  engine,  communicating 
with  a  bell-shaped  cavity  under  the  fire-l)ux,and  through  which 
the  air  posses.J 

9.  An  apparatuN  for  receiving  and  condensing  part  of  the 
exhaust  steam,  and  for  catching  sparks. 

10.  An  apparatus  for  Intercepting  and  condendng  tteun  from 
the  exhaust-pioes. 

U.  The  application  of  certain  pneumatic  spparatas  to  loco- 
motive-engines. 

W.  The  use  of  additional  fire-boxes.  [Two  fire-boxes,  one 
on  each  «do  of  the  ordinary  fire-box,  are  connected  by  a  pipe 
passing  through  the  boiler.] 

l3.  An  apparatus  for  admitting  air  to  the  fire-box  and  ash- 
pan. 

M.  An  improved  piston.  [Round  the  piston  a  leather  packing 
is  placed,  and  round  which  packing  rings  of  india-rubber,  or 
other  suitable  material,  are  coiled;  and  these,  again,  are  bound 
with  a  flexible  hand  of  steel.] 

15.  An  improved  slide-valve.  [This  improvement  consists  of 
a  combination  of  steel  and  fibruuH  matter,  the  object  of  which 
Is  to  regulate  the  pressure  upon  the  slide-valve.] 

16.  A  mode  of  constructing  axles  or  journals. 

17.  An  apparatus  fur  lubricating  the  journals  of  axlM. 

IB,  Several  improvemeuts  in  wheels.  [The  principle  dlreet- 
ing  these  improvements  is  that  of  the  combination  of  several 
pieces  of  metal  welded  together.] 

19.  A  mode  of  uniting  and  coupling  carriages.  [This  is 
effected  by  means  of  a  box  being  placed  over  the  buffers  of  the 
respective  carria^^es,  and  wbick  prevents  their  separation  on 
the  breaking  of  the  coupling-chains.] 

%.  An  improved  manufacture  of  wheel  tyres.  [This  consists 
in  two  or  more  bands  of  metal  placed  concentricntly,  and,  after 
being  subjected  to  a  white  heat,  welded  together  by  means  of 
steam-hammer^.] 

81.  An  improved  arrangement  of  steam-hammers.  [This 
consists  in  their  being  made  to  work  either  horizontally  or  ver- 
tically, and  in  the  blow  being  directed  upon  a  circular  table, 
capable  of  being  moved  by  means  of  a  lever.] 

33,  An  arraDgement  of  Bawing-machinery. 


ORNAMENTAL  SLTIFACES. 

W.  A.  BiDDBLL,  of  St.  John's-square,  founder,  and  T.  Gkkkn, 
of  Trofa!gar-»([uare,  for  certain  improvtmcnta  in  moulding^  nutingy 
grnamentiiiy^  atid  finishing  ttir/aces. — I'ateot  dated  October  29, 
18^1. 

,  These  improvements  consist  in  coating,  or  covering,  or  over- 
using, the  surface  or  port  of  the  surface  of  a  metal  frame  or 


y  superior  effect  may  be  produced  by  gilding  or  colouring 
■vera!  materials.     \\  hen  glass  is  employed  it  should  always 


skeleton  with  glass,  porcelain,  earthenware,  or  metal,  ia  order 
to  produce  a  veined  appearance,  and  in  finishing  the  sane  bf 
enamelling,  or  enamelling  and  glazing,  so  as  to  produce  aa 
ornamental  surface  tliereto. 

Claim. — The  t>evcra]  eonihinationt  of  pronetisea  for  mouMlngL  J 
casting,  ornamenting,  and  finishing  articles  and  surfaces.  | 

The  illustrations  given  by  the  patentees  of  their  Invention  uv  J 
as  follows: — They  recommend  that  on  a  metal  plate,  perforated! 
with  holes,  sliould  be  laid  a  covering  of  porcelain,  clav,  or  gUatI 
(either  plain  or  coloured),  when  in  a  plastic  state.    The  ma,tA* 
rial  emnloycd  always  cracking  when  drying,    the    latervticee  i 
should  ne  filled  up  with  coloured  clay.    This  Hhould  be  pUoedl 
in  B  kiln  to  biscuit,  and  when  taken   out  should    be  glaselj 
and  lefl  to  dry  (the  edges  of  the  metal  haWog  been  previously  j 
scraped    smiroth).      When   dry  it  should    be    again    inserted 
in  the  kiln  and  fu»ed.    The  appearance  of  the  plate  on  removal 
from  the  kiln  will  be  that  of  earthenware  or  porcelain  inlaid 
with    metal.      The    patentees  recommend,    that    in  order    to 
unite  the  materials,  a  mixture    of  R  parts  of  calcined  flinta,  j 
6  parts  of  borax,  10  ports  of  calcined  lead,  and  1  parts  of  j 
calcined  glass,  should  be  employed    These,  combined  by  meaofJ 
of  gum  and  turpentine,  may  he  laid  on  with  a  brush,  or  thai 
material  employed  in  the  invention  may  be  Immersed  therein.     ] 

The  method  employed  in  the  manufacture  of  tiles  for  door*  J 
and  other  ornaments  is  as  follows: — The  porcelain  or  glass  beiof  ] 
heated,  is  rolled  out  to  the  required  thicKnei»;  and  it  may  bal 
stamped  with  the  letters  or  oraaments  required,  by  means  ofi 
dockers  prepared  suitably  for  the  purpose,  and  which  mav  bef 
either  plain  or  representing  designs,  with  their  surfaces  either  j 
raised  or  lowered.  The  interstices  being  filled  up  with  coloured  \ 
clay,  the  whole  is  jilaced  upon  a  wire-gauze  or  net,  or  metal 
plnte,  which  is  then  backed  up  by  inferior  clay.  The  mass  ii 
then  placed  in  the  kiln  to  biscuit,  and  on  its  removal  is  glazed. 
A  very 
the  seve 
be  in  a  soft  or  heated  state. 

This  invention  may  be  applied  in  the  manufacture  of  shop  [ 
frontK,  gates,  railings:,  and  Htatuen,  the  last  of  which  objecttj 
may  l4  made  of  the  natural  colour,  with  glass  eyes,  to  oarryi 
out  the  idea.  | 

Ornamental  bricks  may  be  made  by  laying  ornaments  made  ^ 
from  glass  or  porcelmn  on  the  surface  of  a  brick,  and  then  filling 
the  interstices  of  the  surface  with  clay  of  a    different    colour  \ 
from  that  employed  in  the  ornamentation.     Wrought-iroo  may 
be  coated  witn  cast-iron,  or  casl-iron  may  be  coated  with  brass, 
and  thc^  objects  may  be  thus  attained.     In  the  former  case  the 
metal  must  be  heated  to  a  white  heat,  and  then  placed  in  a* 
solution  of  bismuth,  antimony,  and  muriatic  acid,  after  which  i 
It  is  turned  into  the  mould,  such  mould  being  in  a  heated  state. 
In  the  latter  instance  the  surface  of  the  metal  to  be  coated  Is  to  | 
be  inserted  in  dilute  acid,  and  then  immersed  while  in  a  white 
heat  in  a  !M>lution  of  tin,  bismuth,  and  acid,  after  which  the 
coating  metal  is  poured  on.    This  method  may  be  applied  to  the 
manum;ture  of  cannon. 


PUNCHING  AND    RIVETING   MACHINERY. 

M.  Scott,  ^f  John-street,  Adelphi,  civil  engineer,  for  im- 
provemenU  in  punching,  rtvetiug,  bettding^  and  tiiearing  metait^ 
and  in  buiJdiag  and  eotutructii^  ships  and  veuek, — Patent  dated 
October  30,  1851. 

Claims.— 'I.  Certain  improvements  in  roaohinery  for  punching, 
riveting,  bending,  and  shearing  metals;  %.  A  method  of  con- 
structing ftliips  or  vessels  with  two  spaces  of  metals  distant  from 
each  other;  3.  A  mode  of  fixing  wood  sheathing  to  iron  ships  or 
vessels;  -1.  A  mode  of  connecting  plates  in  building  boats,  anipa, 
and  other  articles;  6.  A  mode  of  constructing  masts  for  sh^te 
and  vessels;  6.  A  mode  of  constructing  ships  and  vessels  to  carry 
cargo  in  bulk,  such  as  coala. 

The  specification,  in  the  first  place,  relates  to  a  machine  on 
the  principle  of  the  hydrostatic  press,  employed  for  the  pur- 
pose of  punching  metals.  This  machine  Is  furnished  with  a 
spring,  to  which  the  punch  is  attached,  and  which  serves  to 
restore  it  to  its  original  poHitton  after  a  stroke  has  been  made, 
and  at  the  same  time  to  force  out  the  water  em|iloyed  in  pro* 
ducing  the  stroke.  For  the  purpose  of  carrying  off  waste  water 
a  slide  is  employed,  pierced  through  its  widtli  to  allow  the  rush 
of  water,  by  which  the  stroke  is  accelerated,  towards  the  die^ 
and  also  pierced  throughout  its  lengtli,  and  curved  at  the  end, 
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in  order  to  meet  the  nnssAge  from  tlie  cylinder.  To  {ireveot 
the  slide  being  forced  out  of  its  pUce,  which  would  be  the 
ease  if  worked  hy  hand,  the  waste  wntcr  is  employed,  and  for 
thi<  purpose  the  ttlide  is  furnished  with  a  piicking  aand  in  two 
pUceft^  which  is  forced  to  act  »s  a  piston  by  the  water  alter- 
nately entering  and  leaving  the  inlerniediatc  spaces,  and  which 
it  u  made  to  do  b^  means  of  two  pipes  regulated  by  a  fiUy\i~ 
— •-  Thia  machine  may  be  applied  in  riveting  anil  shearing 
;,  by  furnishing  it  with  appropriate  instruments.  The 
lire  employed  should  always  be  1000  lb.  to  the  square  inch, 
be  sMcification  also  containti  an  nrran^ement  for  increasing 
I  effect  produced  by  a  moderate  fall  of  water.  This  is  accom- 
[jihed  by  placing  an  upright  pilhir  or  tank  of  water,  and  con- 
ig  with  it  a  cylinder  or  cylinders  by  meana  of  a  pipe.  The 
flowing  fnim  the  tank  into  the  cyliiidcrs  oauBCS  their 
tooa  (which  are  all  ntnnected  by  one  shaft)  to  act  mmul- 
neoutJy,  the  [Kiwer  from  which  is  transferred  to  a  ram  work- 
g  in  another  cylinder,  which  cylinder  ii  tilled  with  water,  by 
bich  meant  a  pressure  is  aci^uired  that  may  be  applied  in  the 
rking  of  macninery  above  described.  Ats^i  a  meliiod  of  bend- 
and  corrugating  iron  and  other  nietaU  into  nny  required 
ape.  A  metal  plate  is  provided,  which  i»  placed  upon  a  die 
i  cylinder  upon  a  metal  floor,  and  a  mould  of  the  required 
pierced  occasionally  with  small  hulCH  to  allow  of  the 
!  of  the  air,  IS  placed  over  tbifi,  and  the  whole  is  bound 
iher  with  atroog  bolts.  The  water  is  then  pumped  in  from 
w,  which  forces  the  metal  into  the  desired  aaape. 
Sieond, — A  mode  of  constructing  ships  or  vessels  witli  two 
blcknetses  of  metal  at  a  distance  from  each  other.  Two  ibeeta 
f  metal,  the  one  straifrht,  the  other  bent,  are  fastened  together 
meanA  of  ho\U;  they  are  then  pretwed  into  the  required 
HI.  To  preserve  t)ie  metal  from  oxidation  and  consequent 
owiiu;  to  the  damage  of  so  large  a  space,  it  should  be  satu- 
d  with  bitumen,  and  the  immediate  spaces  filled  with  cocoa- 
at  fibre  steeped  in  bitumen,  to  render  it  water-tight. 
Third. — The  fixing  wood  sheathing  to  iron  ships  or  vessels. 
~*  a  the  ship  is  composed  of  two  uheets  of  metal,  a  hollow 
is  employed  as  a  connection.  The  sheathing  is  tlien 
itached  by  means  of  bolts  or  nails  driven  into  a  plug  of  wood 
bserted  in  the  hollow  of  the  rivet.  The  same  method  of 
heathing  is  employed  when  the  sides  uf  the  ve^welK  are  single, 
ut,  instead  of  hollow  rivets,  tubes  are  inserted,  and  plugs  of 
od  driven  therein. 

Fuurth. — The  Joining  plates  emploved  in  building  ships  and 

ler  articles.     The  edges  of  the  plates  are  bent  backwards 

turn  each  other,  and  a  gutter-shaped  piece  of  metal  is  then 

hreaded  over  their  edges;  the  whole  is  then  oompressed  with 

;  force  between   two  friction  rollers  rotating  in  similar 

tiuns,  and  by  theite  means  a  secure  joint  is  produced. 

Fifth, — The  construction  of  masts  for  ships  and  vessels  by 

Heaus  of  two  concentric  tubes  composed  of  metal  plates  fast- 

Ded  together  by  rivcf-K.     The  interstices  between  these  tubes 

e  then  filled  up  with  cocoa-nut  fibre  saturated  with  bitumen 

>  asphalte. 

Sixth. — The  conetniction  of  retaels  carrying  cargo  In  bulk, 
pu  coaliL  with  two  wells,  the  one  forward,  the  other  afl,  con- 
laected  fay  a  tunnel,  luch  tunnel  being  furnished  with  a  tram- 
livay,  and  doors  at  the  sides  and  above,  fur  the  purpose  of  faci- 
llitating  the  removal  of  the  cargo.  On  each  side  of  the  tunnel 
|taiHd  or  false  floor,  the  space  between  which  and  the  bot- 
f  of  the  vessel  miiy  be  tilled  with  water  for  ballast.  The 
fits  to  be  derived  from  this  interior  arrangement  are,  first, 
he  false  floor  being  riveted  to  the  vessel  in  the  mantier  herein- 
efore  described,  a  ereater  degree  o(  strenjith  is  attained'  and 
ondlv,  the  labour  employed  in  raising  the  cargo  will  be 
bed  owing  to  the  height  being  lessened. 

BRICKS,    TILES,   AND   KILNS. 

R.  BeswicK,  of  Tunstall,  Staflbrd,  builder,  for  eertain  irn- 
rotementg  in  lite  making  or  manu/acturins  ftrirfr*  and  ttif*,  W 
jttorrtMr,  and  in  c\nittrnv(ing  oven*  or  kilntfor  burning  or  firing 
Iw,  /i/ai,  and  quarrieg^  and  ot/ier  articte»  qf  pottery  and  earthai' 
t. — Patent  dated  November  4,  IHJl, 
The  first  object  is  the  manufacture  of  bricks,  tlleit,  and  quar- 
ries with  certain  materiali.;  the  second  object,  the  constniuting 
kilns  or  oven«  in  such  a  manner  u>  to  diffuse  the  heat,  and  also 
to  prevent  the  pasmge  of  heat  and  flame  from  it. 

Ctaim. — A  peculiar  combination  of  materials  for  the  making 
of  bricka  and  tUea,  or  quarries;  also  certain  peculiarly-shaped 


bricks,  called  caps,  and  solid-angled  bricks,  and  the  use  of  them 
in  constructing  ovens  or  kilns  for  burning  or  firing  brickK,  tiles, 
quarries,  ood  other  articles  of  pottery  and  earthenware.  Fur- 
ther, constructing  the  walls  of  the  flues  and  compartments  of 
ovens  or  kilns  fur  burning  or  firing  bricks,  tiles,  quarries,  and 
other  articlett  of  pottery  and  earthenware. 

Equal  parts,  by  weight,  of  pounded  aeggnrs,*  red  marl,  and 
fire-marl,  are  mixed  together  with  water,  and  reduced  to  the 
required  o<m«istency  for  manufacturing  the  bricks  and  tiles,  or 
quarries,  the  latter  being  fired  to  a  greater  degree  of  heat  than 
they  will  be  ever  subjected  to. 

In  constructing  the  walla  of  the  flues  and  compartments  of 
ovens  or  kilns  for  burning  or  firing  articles  of  pottery  and' 
earthenware,  the  bricks,  ii  inches  in  width  and  3  incnn  in' 
thickness,  are  set  on  end  and  rabbeted  at  their  edges.  A  groovv 
is  made  in  the  side  of  the  brick,  running  the  whole  length. 
The  cement  in  which  they  are  bedded  is  pressed  into  these 
grooves,  which  preventu  as  much  as  possible  the  passage  of 
flame  or  heat  through  the  walls.  The  walls  being  of  alight 
construction  are  strengthened  by  bridging  bricks,  IB  inches 
apart.  "Cap"  bricks  are  used  for  the  upper  course,  w  as  to 
prevent  the  cracking  and  wearing  awav  of  the  bricks;  at  the 
corners  of  the  flues  "solid-angled"  bricks  are  used.  The  hot-' 
tom  of  the  floors  U  covered  with  two  layers  of  quarries,  1^  Incli 
in  thickness  each;  these  are  laid  upon  fire-bricks  placed 
19  inches  above  the  ground,  and  at  certain  distances  apart. 
The  cement  is  compMed  of  equal  parts,  by  weight,  of,  Ist, 
common  sand,  or  pounded  grit  that  is  used  for  placing  green> 
ware  in  the  kilns, — Snd,  sand  that  has  been  used  for  placing 
green-ware, — and  3rd,  red  and  fire  marl,  mixed  with  water  to 
the  consistency  required  for  building. 

■  Tbe  cvUudrloU  mm  of  Sri-cU;  In  whlcb  fliM  UeBffnrt  la  incloNd  «U1«  tMlsf 
tMScd  Id  Uu  kiln. 

STEAM-BOILERS   AND    PROPRLLING. 

W.  Thomas,  of  Exeter,  engineer,  for  certain  improfMtmitJi 
in  the  conttructitm  of  apparatut  for  econof7}iinHg  fuH  and  in  the 
generation  ^  tteam,  and  in  machinery  for  propeiling  on  land  or 
water. — Patent  dated  November  (J,  Is5t. 

The  invention  consists,  firstly,  of  a  steam-boiler  of  peculiar 
construction,  having  tul>efi  uf  a  syphon-like  shape  in  the  inte- 
rior, which  are  employed  to  efl'ect  the  desired  object.  The  air 
being  admitted  into  the  boiler  by  means  of  a  j>ipo  at  Iho  side, 
and  heated  hy  contact  with  the  fire-box,  passes  through  the  bent 
tubes  towards  the  funnel,  the  damper  of  wliich  being  closed  the 
air  is  prevented  passing  out.  and  is  forced  by  a  draft  proceeding 
from  a  pipe  parallel  with  the  funnel  into  a  tube  leailing  to  the 
fire-box:  the  principle  involved  in  this  invention  being  the 
increase  of  heat  in  the  boiler,  by  means  of  the  heated  air  passing 
tlirough  the  tubes,  and  the  increase  in  the  supply  of  uir  to  the 
fire-box.  Ah  regards  the  economy  in  the  generation  of  steam, 
this  is  effected  by  a  pipe  leading  h'om  the  cylinder  of  the  steam- 
engine  tc  the  cistern  of  feed-water;  through  this  pipe  the 
waste  steam  passes  into  the  cistern,  and  by  this  means  the 
temperature  of  the  water  therein  is  considerably  heightened. 

Secondly,  the  ap|ilication  of  fly-wheels  to  the  wheels  of  loco- 
motives, to  paddle-wheels,  and  screw-propeller  shafts,  in  order 
to  increase  their  accelerating  force,  by  taking  advantage  of  the 
centrifugal  force  generated  by  the  revolution  of  the  said  wheels. 
The  novelty  uf  these  fly-whe'ei*  consirtH  in  their  being  rather 
heavily  weighted,  and  iittuched  to  the  driving  and  other  wheels 
or  lucuuiotives,  eitlier  inside  or  outside  of  the  framing,  and  to 
paddle-wheels  either  inside  or  outside  of  the  wheel,  or  at  the 
centre  of  the  wheel  when  divided  floats  are  used,  and  in  a 
control  being  afforded  over  these  weights  wherebv  the  power 
may  bo  regulated.  The  means  by  wliich  this  is  to  oe  effected  is 
by  removing  the  weight  nearer  to  the  boss  of  the  wheel,  the 
consequence  of  which  will  be  the  limitation  of  the  accelerating 
force. 

STEAM-BOILERS    AND    PROPELLING. 

G.  JMiLU,  of  Southampton,  engineer,  fur  impro^xmentt  in 
Hmm-engine  OoilerM^  and  in  etmm-propdUng  niacAinery.— Patent 
dated  November  22,  \%S\. 

Cfoinw,— 1.  The  employment  in  steam-boilers  of  flat-sided 
flues,  having  indentations  or  corrugations  running  therein, 
tuudiing  and  abutting  ngaiust  one  another  on  the  protuberant 
sides,   and  forming  water  spaces  in  the  hollow  sides.     8.  An 
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improved  irraDRement  of  tcrev-propeUin^  nuchinerjr,  beiDff  a 
peculiar  nrran^ement  of  c«rtain  known  mschtaerjr.  3.  The 
application  of  chambers  to  piHtona. 


Firstly.  The  invention  consiHts  in  ohtaininx  a  greater  amotint 
of  heatiiifr  surface  in  marine  boilers,  with  increased  streuKth 
and  durability.  Indentations  or  corrugations  are  made  in  the 
tubei  nf  boilcni  in  iiuch  n  manner  that  the  indentntiun  on  one 
lide  ihall  touch  or  obut  the  one  on  the  other  &ide,  aa  at  B. 
Two  ulvantH^e«  are  thereby  gained,  the  ahuttinf^  of  the  sides 
forms  a  stay,  and  gives  thereby  increased  strength  to  the  tubcg; 
and  by  the  indentations  b«ing  arranged  side  by  Bide,  wuter 
spacw  are  formed,  which  running  In  a  reverse  direction  to  the 
tubes,  increase  the  evaporation.  The  lubes  are  overlapped  at 
the  top,  and  riveted  as  shown  at  A,  or  a  circular  piece  ia 
introduced  at  the  top  and  riveted  at  the  sides  aa  at  C,  or 
common  anglc'iron  may  be  UHed. 

Secondly.  The  invention  coasista  in  urranjpng  the  cylinders 
of  engines  horizontally,  and,  to  secure  unimrmity  of  motion, 
•etting  them  at  right  angles  to  each  other.  The  motion  Ih  trans- 
mitted by  a  vertical  crank-shuft  with  a  single  crank,  through 
a  berll  or  pinion  to  the  screw-propeller  shaft,  cauDing  great 
speed  with  comparatively  a  disproportionate  loss  of  power. 
This  portion  of  the  invention  ig  adapted  fur  war  steamerf. 


THE  MANUFACTURE  OF  RED  OR  AMORPHOUS 

PHOSPHORUS. 

By  Dr.  Gkobok  Wilsok,   F.R.S.E. 

[Paper  read  at  the  Royal  Scottuh  Sonety  q/*  ArU^  April  26th.} 

Dk,  Wiijum  cnminonced  by  stating  thnt  phosphorus  had 
been  manufactured  in  Europe  for  at  lenat  two  centuries,  but  only 
on  the  small  scale  and  us  an  object  of  curiosity,  till  within  the 
last  twenty-fire  or  thirty  years,  when  the  introductti>n  of  the 
luctfer-match  led  to  a  prodigious  increase  in  the  quantity  of 
phosphorus  manafactured,  as  U  entered  into  the  composition 
of  almost  all  the  varietiea  of  instantaneous  lights;  and  in 
illustration  of  this  it  was  mentioned,  that  a  single  English 
lucifer-match  makpr  cniiiloyed  nenrly  6ve  hundred  persons, 
and  manufactured  more  than  two  thiiu^and  millions  of  matches 
yearly.  The  simplest  Iticifer^match  consistH  of  a  splinter  of 
wfK»d  dipped  into  melted  phosphorus,  and  then  covered  with 
gum  or  glue.  More  frcfjuently  phosphorus  is  associated  vrlth 
chlorate  or  nitrate  of  potass,  and  wltli  sulphur  or  sulphuret  of 
antimony.  The  eniployment  of  such  matcrlnls  neces^nrily 
rendeni  the  manufacture  a  very  hazardous  one,  from  the  risk  of 
fire,  and  in  certain  of  the  Continontal  states  the  preparation  of 
liictfer-matchea  has  been  ahsolutelv  prohibited.  Aimther  and 
tiuite  unexpected  liHZJird  was  aoun  found  to  attend  their  mann- 
tacture.  The  workpeople  were  attncked  by  a  very  painful 
and  oflen  fatal  disease  of  the  jawbones.,  which  became  carious, 
occasioning  in  many  cases  death,  in  several  loss  of  the  u]»per 
or  under  jaw,  nr  other  severe  mutilation  and  disfigurement,  and 
always  much  suffering.  The  (.German  surgeons,  who  ha\'e  paid 
great  attention  to  this  distressing  disease,  refer  it  to  the 
absorption  of  the  vawiur  of  phosphorus,  given  off  chiefly 
during  the  drying  of  the  matcheit,  but  likewise  at  other  stages 
of  the  mnnufarture.  Phosphorus,  also,  is  well  known  to  act  as 
a  poison  when  swallowed  in  the  solid  form,  and  as  it  occurs  in 
this  condition  in  tucifer-matches,  futal  accidents  have  more  than 
once  occurred  from  children  sucking  them, 

The  red  or  amorphous  phosphorus  is  much  Ie«a  combus- 
tible that!  ordinary  phosphorus,  and  not  at  all  poisonous. 
To  prepare  the  new  suhstance,  ordinary  phosphorus  is  melted 
in  a  peculiarly  constructed  retort,  and  kept  for  some  houra  at  a 
temperature  of  aUout  5()0°  Kah.  A  very  singular  change  is  the 
result  of  this  heating,  during  which  the  phn^pborus  combines 
with  caloric,  and  renders  it  latent,  but  dues  nut  otherwise 
undergo  any  chemical  alteration.  The  original  phoi>phoruti  ii« 
a  pale  yellow  or  white  transparent  body,  W)  combustible  thnt  it 
must  be  kept  under  cold  water,  and  when  brought  into  the  air 
grows  luminous  even  at  the  freezing  point,  and  enters  into  full 
blaze  at  a  temperature  of  about  150^  Fah.    By  the  prolonged 


heating  it  becomes  a  soft  opaque  masa,  which  is  easily  pulverised  f^ 
and  then  forms  an  uncrystalllne  powder  of  a  scarlet,  crimson,'  1 
purple-brown,  or  brown-black  colour,  so  incombuHtitile  that  it'J 
may  be  exposed  in  summer  in  the  open  air,  and  handled  with 
impunitv;  nor  does  it  grow  luminous  till  it  is  about  tu  enter 
into   fufl  combustion  at  the  temperature  of  IBS"  Fah.     It  is 
further  no  harmleKi  tu  living  creatures,  that  more  than  a  hundred ' 
grains  have  been  given  to  doga  without  doing  them  any  injury. 
Although,  in  its  free  state,   it  is  sparingly   combuKtible,  yet, 
when  it    is    mixed   with  the  ordinary  ingredients  of  luctfer- 
matchen,  such  as  sulphur  or  sulphuret  of  antimony  and  chlorate 
of  potass,  it  kindles  readily.     In  proof  of  this,  matches  made 
with  amorphous  phosphorus  were  shown  to  ignite  aa  easily  aa 
those  made  with  ordinary  phoFphorus;  and   it  was   stated  that 
Ihey  would  soon  be  manufactured  on  the  large  scale,  and  sold, 
it  was  believed,  as  cheaply  as  the  common  matches. 

Or.  Wilson  then  stated  that  he  thought  the  community  were  '1 
indebted  tu  the  Messrs.  J.  and  E.  Sturge,  of  Birmingham,  for 
the  attempt  which  they  were  now  making  on  a  targe  scale  to 
introduce  the  new  phusphorug.  which  had  the  following  advan- 
tages over  the  old: — 1.  It  involved  much  less  risk  of  de^tnictioa 
of  life  and  property  by  fire;  ^  It  was  more  suitable  fur  matches  ' 
intendcti  for  warm  climates;  3.  It  wag  not  poisonous  in  the 
solid  form,  so  that  matches  made  with  it  would  1>a  comparatively 
harmless  if  sucked  or  chewed;  i.  It  gave  off  no  vapnur  at 
ordinary  temperatures,  so  that  it  could  not  occasion  disease  in 
the  mat^h-makeni.  It  therefore  seemed  alike  the  interest  and 
the  duty  of  the  public  to  encourage,  by  purchaaing  them,  the, 
manufacture  of  lucifer-matches  made  with  the  new  phosphonia. 
Drawings  of  the  retorts  employed  by  the  Mefwrs.  Stnrge,  and 
specimens  nf  the  red  nr  amorphotin  phosphorus,  were  exhihited 
to  the  meeting. 

Dr.  Wilson  added  that,  considering  how  large  an  amount  of 
phosphorus  entered  into  the  tuimpottitinn  of  our  budies,  and 
those  of  other  anirauW,  he  thought  it  probable  that  the  amor-' I 
phous  phosphorus  would  prove  a  valuable  medicine;  and  he  bad. 
already  ascertained  that  it  would  be  of  great  use  to  scientific, 
chemi&ta  in  preparing  compounds — such,  for  example,  aa  phofr- 
phoruB  acid,  hydrobromic  and  hydriodio  acids,  and  the  likot 


ON    COPPER    ORES,    AND    THE    RECOVERY    OF 

SULPHUR    FROM    ALKALI    WASTE. 

By  Mr.  Lonomaid. 

[Paper  read  at  the  Society  of  Arte^  Aprii  99M.] 

Mb.  Lonovaid  stated  that  in  a  former  paper  he  had  briefly 
described  the  circumstances  which  led  to  the  discovery,  that 
when  common  salt  and  minerals  ciuitnining  silver,  copper,  irxm, 
and  sulphur  are  mixed  together,  and  exposed  to  the  combined 
action  of  heat  and  atmospheric  air,  mutual  decomposition 
ensues,  with  formation  of  sulphate  of  fii»dn  and  chloride  of 
silver  and  copper,  soluble  in  the  alkaline  sidution  thereof.  In 
the  present  paper,  he  showed  that  every  description  of  ore  con- 
tainmg  silver  and  copper  might  be  treated  with  great  advau> 
tage  by  various  modifications  of  these  processes,  and  the  silver 
and  copper  economically  obtained.  The  waste  of  sulphur 
destroyed  in  the  copper  works  of  Ureat  Britain  alone,  at  an 
enormous  cost  of  labnur  and  aml^  wao  stated  to  be  from  60,000 
to  70,000  tons  nnnualty.  From  this,  the  oricinal  idea  was  to 
manufacture  sulphate  and  carbonate  of  stKla.  Taking  the  metals 
as  incidental  products  in  the  original  pruceas,  objections  had 
arisen  to  its  application  to  ores  rich  in  copper.  These  were 
now  obviated;  and  the  period  was  confidently  l<K>ked  forward 
to  when  it  would  be  applicable  to  copper  ores  generally.  The 
chief  points  adduced  l>y  Mr.  Longmaid  were,  the  complete 
separation  of  silver  and  copper,  and  also  lead,  when  these  metals 
exist  in  the  ore;  and  the  great  economy  of  the  process  whereby 
the  sulphur  is  rendered  available  for  the  manufacture  of  alkali. 
His  late  patent  refers  to  the  application  of  the  process  to  ore* 
rich  in  copper  and  silver;  ores  containing  about  ^^5  per  cent,  of 
milphur,  and  from  A  to  lu  per  cent  of  copper,  are  mixed  in  such 
proportion  that  32  parts  of  sulphur  by  weight  are  added  to 
100  parts  of  common  salt.  The  mixture  is  ground  suffidently 
fine  to  pa«s  through  a  teii-hote  sieve,  the  material  is  then  cal- 
cined iu  a  furnace  of  four  or  five  beds,  commencing  at  that 
farthe<it  from  the  fire,  and  gradually  being  advanced  by  staraa 
tu  a  greater  heal;  the  charge  is  finiMhed  at  the  bed  nearest  the 
fire;  the  calcined  mass,  which  is  called  sulphate  ash,  is  coo- 
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Jtivtd  to  tuitabU  viktt,  in  whicli  the  soluble  portioni  are  db- 
■oived,  and  eoauBt  of  sulphate  uf  aoda  and  chlorides  of  aUver 
Dd  copper. 

,  the  mde  process  of  smelting  copper  ores  as  at  present 
Ssed,  the  sulphur  of  the  ore  is  not  only  waHted^  but  a  cun- 
Bblc  degree  of  fuel  and  labour  ia  employed  to  destroy  this 
Juable  product.  The  great  objection  wnich  bait  hitherto 
'' retarded  the  introduction  uf  theHe  procenfien  into  the  copper- 
imeltini^  works  arose  from  a  variety  of  causes.  It  could  only 
be  naed  practically  on  a  very  Inxge  ocale;  the  copper-Nmeltera 
were  wedded  to  a  practice  by  which  they  had  realised  such 
HMrmous  profit!,  they  regarded  with  distrust  schemes  which 
y  did  nut  understand,  and  they  had  a  foolish  prejudice 
4nfit  becoming  alkiUi  manufacturers;  neither  could  the  ordl- 
'  copper-works  be  reudily  converted  into  furnaces  and  apna- 
R  for  the  patent  processes;  but  the  astounding  fact  titat 
smelters  are  destroyinK*  property  to  an  extent  of  £0  per 
at.  on  tbe  value  of  the  ore  in  their  present  operations,  must 
oner  or  later  force  these  improvements  into  general  use. 


PREVENTION  OF  ACCIDENTS  IN  COAL  MINES. 

StR — Public  attention  having  been  fearfully  directed,  lately, 
I  the  want  of  meamt  for  protecting  the  lives  of  coat  niiner)*, 
robably  some  effective  measures  will  shortly  be  adopted  for 
heir  security.  So  long,  however,  aa  the  "goafs"  are  permitted 
I  be  filled  with  carburettcd  hydrogen  gaK,  no  available  eytiteni 
'  ventilation  can  insure  safety;  for  a  Hudden  fall  of  tlie  baro- 
Deter  witi  quickly  till  the  passages  of  the  best  ventilated  mines 
rith  an  explosive  mixture  of  the  earburetted  hydnigen  and 
Xmospheric  air.  It  occurs  to  me  that  a  very  easy  and  effectual 
Deans  of,  at  least,  dimini<»hing  the  present  danger  would  be  to 
Kplode  simultaneously,  by  voltaic  electricity,  small  cartridges 

r powder  in  the  fiery  partH  of  a  mine,  before  the  men  go  to 
A  single  wire,  laid  down  from  the  pit's  mouth  to  the 
,  and  a  small  voltaic  battery-,  would  be  adequate  for  the 
,  and  the  cartridges  might  be  placed  ready  over  night. 
Lild,  at  all  events,  prevent  the  danger  that  is  so   n-e- 

iuently  fatal  arising  from  the  mine  paitsages  being  filled  with 
redamp  during  tbe  night,  which  explodea  when  tlie  first  candle 
Iiaxpoaed. 

Bren  the  reservoirs  of  gas  In  tbe  goafs  might  be  dispersed 
\fy  similar  means,  if  a  plan  were  adouted  for  introducing  atmo- 
(^iherlo  air  till  tbe  hydrogen  attainetl  the  explosive  point. 

I  am,  &C. 
Ham/tttead^  May  17(A,  1S5'2.  F,  C.  Bakkwell, 


STATE   OF   TiUVDE. 
TaB  demand  for  iron  has  slightly  increased,  and  prices  of 
descriptions  have  proportionately  advanced.     In  the  rail 
rtment  the  quotations  are  now  10s,  advanced,  and  contracts 
PliBve  been  concluded  on  those  terms.    Further  heavy  orders  are 
■  •Iso  in  the  market,  and  more  it  is  known  will  shortly  be  forth- 
omlng,  indeed,  there  appears  every  probability  of  a  full  and 
eady  employment  for  our  rail  mills  for  a  coneiderahle  period, 
from  the  requirements  of  propo-*ed  railways  in  India,  in  Ame- 
rica, and   upon  the  continent,  with  the  few  tliat  remain  to  be 
Married  out  at  home,  some  of  them  already  in  construction,  and 
■Others  engaging  much  public  attention.    In  general  descriptions 
'of  iron  orders  have  been  coming  in  more  freelv,  and  at  some 
vorkd  they  have  accumulated  to  the  extent  of  full  six  months' 
on  band.     Quotations  are  in  consequence  creeping  up  a 
:  towards  the  nominal  prices,  and  some  parties  are  so  wm- 
aa  to  hope  that  there  may  be  groundw  for  a  mure  in  the 
^bt  direction  before  the  end  of  tbe  quarter.     From  Wales 
Dd  Glasgow  the  accounts  are  more  satisfuctur}'.     In  pigs  there 
little  doing,  and  these,  according  to  make,  exhibit  the  same 
rariation  in  price  which  they  did  at  quarter-day.     Whatever 
may  have  been  said  respecting  tbe  depressed  condition  uf  the 
Iron  trade  in  South  Staffordshire — and  that  it  has  been  under  a 
tdoud  during  the  winter  months  no  one  gainsays — it  appears  to 
be  KufTiciently  prosperous  to  allure  masters  to  the  erection  of 
new  works.     Generally  tbe  workpeople  of  the  iron  diHtricts  are 
•mployed,  while  fresh  furnaces  are  about  to  be  put  in  blast. 
Another  advantage  is  promised  by  the  iron  trade  of  South 
taffordsbire.     Now  the  manufacture  is  in  a  condition  so  low  as 
'^tu  re<)utrc  the  exercise  of  economy  in  every  directum,  it  is 
announced  that  the  well-kaown  limestone  raitied  by  the  Minera 


Coupony.  in  Wales^  is  about  to  be  introduoed  on  a  verr  U:^e 
neaXe.  That  such  a  mineral  can  be  conveyed  70  miles  dv  rail- 
way, and  sold  in  South  Staffordshire  at  prices  which,  indepen- 
dently of  quality,  enable  it  to  compete  with  that  produced  on 
tbe  spot,  ajwak*  well  for  tbe  enterprise  of  Mr.  Owen,  of  Bilston. 
Formerly  this  gentleman  was  in  the  habit  of  bringing  into  the 
district  large  quantities  of  the  Derbyshire  limestone;  but,  in 
consequence  of  differences  which  have  sprung  up  with  the  Mid- 
land and  South  Staffordiibirc  Railway  Companies  in  the  matter 
of  "long  weight,"  the  district  of  South  Staffordshire  is  likely  to 
be  provided  with  a  better  aztide  than  that  with  which  it  has 
hitherto  been  supplied. 

Tlie  orders  received  from  North  and  South  America  by  the 
last  packets  are  encouraging.  Those'  from  the  United  Statet 
more  particularly  exhibit  an  interesting  demand  for  Ttirroing- 
ham  manufactures,  and  remittances  c-ontinue  to  be  highly  satis- 
factory. There  is  an  unurtual  demand  for  braus  bedsteads— r 
now  a  most  important  branch  of  Birmingham  manufacture — for 
South  America  and  the  West  India  colonies.  New  and  exten- 
sive works,  devoted  to  the  make  of  this  description  of  articles, 
have  recently  been  erected  in  Birmingham,  and  they,  together 
with  tbe  old  ones,  are  now  in  active  operation.  The  increase  in 
the  exportation  of  brass  bedsteads  within  the  last  two  yean 
has,  indeed,  surprised  the  most  sanguine  of  their  inventors  and 
manufacturers. 

Some  of  our  factors  continue  to  complain  of  the  dullness  of 
the  borne  trade — and  this  they  do  in  tne  beet  of  times — but, 
taking  tbe  entire  trades  of  the  town  together,  their  condition 
may  be  described  as  prosperous.  Those  most  depressed  are 
those  most  subjected  to  the  Bckluness'of  fashion,  and  the  fancy 
business;  but  for  the  heavier  descriptions  of  useful  goods  the 
demand  for  the  home  market,  leaving  the  foreign  trade  out  of 
consideration,  is  extremely  good.  Every  day,  if  old  makes  are 
going  out,  new  and  improved  inventions  are  succeeding  them, 
and  designers  and  manufacturers  kept  thus  actively  at  work. 
It  is  not  so,  however,  with  the  gilt  button  trade,  which  appears 
to  be  hopelessly  depressed.  Every  attempt  to  resuscitate  this 
once  flourishing  manufacture  has  failed,  and,  were  it  not  fur  the 
foreign  demand,  it  would  be  almost  extinct.  The  pearl  button 
trade  is  also  drooping,  and  there  does  not  appear  much  proba- 
bility of  its  revival. 

But,  if  the^ie  old  branches  of  Birmingham  manufacture  are 
ttpon  the  wane,  there  are  others  of  more  importance  to  tha 
community  upon  the  advance.  Those  manufactures  the  pros- 
perity of  which  denote  with  the  greatest  force  the  activity  of 
an  infinity  of  other  businesses  are  at  the  present  time  well 
employed.  In  the  Soho  works,  several  steam-engines  are  in 
course  uf  construction,  and  the  works  of  Messrs.  Fox  and  Hen- 
derson, at  Smethwick,  are  jn  full  operation.  The  Crown  and 
Plate  Glass  Works,  Ht  Spiui-lune  and  Smethwick,  are  unusually 
bufiv,  denoting,  as  these  establishniontH  do,  great  activity  in  tbe 
building  trade,  not  in  this  town  and  neighbourhood  only,  but  of 
the  country  generally. 


7^  Recenttp-diseovend  Iron  Dutrit^  of  Ctei-riantf,  Y/yrkshire. — 
In  a  paper  recently  read  at  tbe  Royal  Scottish  Society  of  Arts, 
Mr.  Campbell  presented  some  remarkable  specimens  of  the 
ironstone  which  he  had  got  in  the  north  of  England,  while 
engaged  in  tbe  improvements  of  the  lUver  Tees.  The  bedn  lie 
nearly  level  in  this  mountain  of  ironRtunc.  varying  in  thickness 
from  Vi  feet  to  no  less  than  30  feet.  The  most  remnrknble 
feature  i?*,  that  the  ore  is  gut  by  open  quarrying;  and  it  is  esti- 
mated that  10,000,000  tons  may  yet  be  got  with  the  same 
facility.  Two  furnaces  were  in  blast  when  Mr.  Campbell 
left  the  district,  and  more  are  in  progress.  There  is  no  lime- 
stone or  coal  got  in  the  district,  though  geoIogistH  curiiiider  that 
these  may  yet  he  reached.  The  operations  were  commenced  in 
April  IHil,  and  the  traffic  of  ironstone,  up  the  Stockton  Uar- 
lingtoa  Railway,  has  since  been  at  the  rate  of  900,000  tons  per 
annum.  Ironstone  has  been  found  in  Northamptonshire;  and, 
as  the  future  supply  of  iron  ore  is  at  present  attracting  much 
attention,  the  paper  concluded  with  a  geological  account  of  the 
district  where  thit.  curious  ironstone  baa  been  so  unexpectedly 
found,  which  was  illustrated  by  geological  and  other  maps. 
The  t'hairman  requested  Mr.  Campbell,  am  he  has  businuw  in 
the  district,  Uy  cuuinmnicate  to  the  Society  the  results  of  far- 
ther experience  in  the  smelting  process  of  this  ore,  and  also 
an  analysis  of  it,  qnd  more  minute  details  of  tbe  geulogy  of  the 
Cleveland  Hills,  where  this  ore  is  found. 
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PROOEJSDXHaS    OF    8CIEVTIPXO   flOOISTXEB. 

ROYAL   INSTITUTE  OF    BRITISH   ARCHITECTS, 

i/by  3.— C.  B.  CooKBULL,  V.P^  in  the  Cbiir. 
At  the  Annul!  Genertl  Meeltng,  held  on  the  above  dit«,  the  report  of 

the  Cooncil  to  the  knnaa)  |enftral  merting  vu  reid  ind  adopted,  with 
the  iaMrlion  of  the  foUoniag  mcmorl&I  to  her  Mijetty,  upon  the  itale  of 
tlw  royal  lomhi  io  Weitminitef  Abbef  : — 

To  THE  Qcvkn's  Moht  Excxixsnt  HAjsrrr. 

7^  Hum&U  Mtmorial  q/*  tke  RoytU  Inatitutt  tff  DritUh  ArthUtcU. 

"Mtyitpleue  yoor  Majefty— The  H071I  InstHate  of  Britiah  Arehi- 
teeta,  who  are  honoured  by  the  pitrontge  of  your  Majesty  and  of  tl.  K. 
Highnevs  Prince  Albert,  having  had  iheir  itt«nlioD  called  Io  the  dilapidaUrl 
ud  periihing  condition  nf  several  of  the  Tomba  of  jrour  Majesty's  royal 
|iredeces«ort  In  Wcttminiur  Abbey,  have,  vrith  the  apeciil  permiuion  of 
tbfl  Subdcan  and  Chapter,  eiamiocd  carefully  these  tcemoriala  of  an 
Ulustriaas  line  of  monircha.  and  have  found  many  of  tbeiu  in  a  atate  of 
Kulilatioa  and  decay,  threatenlog  deatructlon  witbtn  a  few  yean,  and 
derogatory  to  Ibe  memory  of  aovereigni  whoie  namea  and  deeda  are 
jnatly  dear  to  the  English  nation. 

**  A  Select  Committee  of  the  Hooae  of  Common*  on  National  Mnnu- 
BOiti  in  a  Heport,  dated  the  t6th  of  Juoe,  IH-Il.  eipretaed  ttreiropinion 
IbBt  increaaed  altenlioii  kbould  be  paid  to  the  preservation  of  tboae  Itoyal 
Monomenti ;  and  the  Mcmbera  of  the  Royal  Institute  of  Britiih  Archi* 
teeta  are  strongly  impreased  with  the  conviction  that  unleaa  foeaoa  b« 
imiuedialely  taken,  ioma  of  tb«H  preeioua  and  most  valuable  records  of 
tb«  inat  hiatory  of  the  ktnga  and  queens,  and  of  the  arts  of  this  coonlry 
St  periods  now  imperfectly  knowii,  will  «re  long  be  irreiMverably  lost. 

**  Tbe  loalitate,  therefore,  humbly  and  carDPtlly  pray  that  your  Majesty 
will  be  graciously  pleated  to  direct  Inquiry  to  be  made  into  tbe  coodition 
of  the  Royal  Moouments  in  Weitminiter  Abbey,  and  to  order  such  ateps 
to  be  taken  ai,  in  your  Majesty's  judgment,  may  he  beat  calculated  to 
preserve  and  worthily  perpetuate  these  venerable  and  deeply  interesting 
memorials  of  put  sovereigns." 

A  letter  wu  read,  addrcaied  to  Karl  de  Grey,  Preiideot,  frocD  tbe  Hon, 
Col.  Phipps,  conveying  to  his  Lordship,  by  command  of  ibc  Queen,  tbe 
ealire  approbation  of  her  Majesty  and  II.R.H.  the  Prince,  of  the  award 
of  the  Royal  Gold  Medal  Io  the  Chevalier  l<eo  von  Klenze.  A  tetter  was 
alto  read  from  the  Chevalier  Leo  von  KIcnze.  acknowlediting  th'C  houour 
which  bad  been  conferred  on  him  by  tbe  award  of  the  Royal  Gold  Medal. 

Special  Votes  of  Thanks  were  then  passed  for  the  urvicca  of  the  Presi> 
dent.  Vice- Presidents,  Mcmben  of  Council,  and  the  other  Oflke-bearcrs, 
daring  the  paat  year;  and  the  following  Office-bearera  wer«  elected  for 
the  CDsuing  year  : — 

Fretident-.  Earl  de  Grey.— F(cc-Prerufeit/a:  T.  L.  Donaldson,  W.  S. 
Ibdud,  D.  Mocatta. — Honurary  Stcrttari^i  J.  J.  Scolei.C.  C  Nelson. — 
Mvtorary  Secrrtary  far  Fareiffm  Citrre&pondtmef :  T.  L.  Donaldson. — 
Hmorary  HoUcitor :  W,  L.  Doiialdaon.— Ortfouiry  Atmbert  qf  Counah 
J.  B- Bunning,  T.  T.  Bury,  0.  Godwin,  R.  Heiketb,  J.  Joonings,  J.  T. 
kuowles,  R.  W.  Mylne.  J.  W.Papwuith.  U.  Roberta,  E.  Wondiliarpe.— 
Ttvasurer:  Sir  W.  R,  Farqabar,  Bart. — Auditon:  J.  H.  Good,  jun,, 
Jamca  Fergutaoo, 


INSTITUTION   OF    CIVIL    ENGINEERS. 
May  4.— Jaubs  M.  Rsmdbl,  Esq.,  Pretidnit,  in  the  Chair. 

Tbt  oonolusioo  of  Capt.  Huish's  paper  on  "  ItaUteay  jfccidenlt"  was 
read.  Tbe  author  stated  that  the  electric  telegraph  bad  greatly  faciliuted 
working  under  variable  circumatances,  and  so  licDeficiaJ  bad  its  effecla 
been,  that  during  the  y^ar  18S1,  out  of  7,900,000  paaaenger*.  or  nearly 
ooe-third  of  the  population  of  EngEand,  who  had  travelled  over  tbe 
London  and  North- Western  Railway,  only  we  individual  bad  met  with 
Madtath  (from  which  cAsiialtylhe  author  also  mitfered),  anij  this  waa  the 
tflkctof  tbe  gravest  diiobedii-nce  of  orders.  Id  the  six  months  during 
which  the  Eihibition  waa  open,  77&,O0O  persona  were  conveyed  by  excur- 
aion  trains  alone,  in  21,000  extra  carriages,  all  centering  in  a  single  fucus, 
trriving  at  irregular  bours,  and  in  almost  unlimited  numberi,  from  more 
than  thirty  railways,  without  the  most  trifling  casually,  or  even  iatemip- 
tion  to  the  ordinary  citcnsive  busineu  of  that  line. 

Tbe  author  thought  undue  iraporUoce  had  been  attached  to  the  question 
of  irregularity  irt  tbe  times  of  ibe  trains,  as  an  eaiential  element  of  safety, 
for  with  perfect  bigaali,  and  a  well-discLpltocd  ilaff,  no  siuuunl  of  irregv- 
larily  should  lead  to  danger;  but,  on  the  contrary,  it  abould,  ti>  a  certain 
extent,  by  its  very  uncertainty,  induce  Increased  vigilance,  and  therefore 
greater  lafety.  Accidents  very  rarely  happened  froiu  foreteen  circum- 
ataoces,  but  geaerally  frr>m  a  simultaneous  conjunelion  of  several  catuea, 
•ad  tach  of  these  was  provided  for  as  it  arose.  The  atatislics  of  railways, 
ft*d  tbt  periodical  pablication  of  the  government  retoioa,  drew  public 
•UmtioD*  very  pointedly,  to  the  aggregate  of  accidents;  but  it  waa 
baUAved,  that  if  due  regard  waa  had  to  comparative  resnlla,  if  tbe  acd* 
deota  to  iteamers,  or  in  mineif  to  oomibua  paasengera,  or  even  to 


pftdealriaoa,  were  ai  carefuUy  recorded,  that  then,  whether  aa  wpHiij 
the  ease  and  celerity  of  transit,  or  tbe  facility  of  conveying  tiaiBb«%tk« 
railway  aystem,  even  in  its  present  state,  would  be  found   to  be  teeoM^J 
ptrably  safer  than  any  otber  lyitem  ia  the  previooi  or  preaeat  hlator;  1 
locomotion. 

A  discottioo  then  arose  on  tbe  above  paper,  aid  on  that  by  Mft 
Braithwaiie  Poole,  on  the  "  Economy  qf  Raihaatf."  and  waa   cootiav 
throughout  the  ereoing.    Tbe  principal  pointa  in  the  vrotking  of  rail* 
traffic  were  carefully  diacussed,  and  the  modiflcatioos,  which  bad  been  I  , 
degrees  introduced*  were  noticed.     The  ncocuity  for  a  certain  amounl  «c| 
nsiformity   of  conatroction  of  tbo  rolling   stock,  as  fir   as  accDrdnet 
between  tbe  centrea  of  the  buffen  of  all  carriaget  likely  to  b«  brongbl 
together  to  nake  up  the  trains,  was  admitted  ;  hut  any  attempt  to  etifont 
complete   uniformity    was   strongly   deprecated.      The   propovitioo    fcr 
dividing  the   railtray  kingdom   into  four    parts,  aad  amalKamating   tb* 
rolling  atock  for  each  division,  was  oontended  to   be  impracticable  1 
iiupDlitic. 

Tbe   question   aa   to   tbe    prudence   of  railway    companiea  bee 
maDutecturera  of  iDgitHS  aod  carriages,  and  even  ai   wu  once  cont 
plated  by  the  Loadoo  and  North* Wutem  Railway,  roUing  thnrowoi 
wu  alto  strongly  argued ;  and  it  was  contended  that  such  ao  applieatitn 
of  tbe  fnnda  of  a  railway  company  wai  not  prudent  or  advantageooa;  aa 
repealed  instances  had   twen  shown  that  compeoiea  could   not  nmpete 
with  individuals  in  economy  of  manufacture.     Still,  however,  there  were 
many  good  authoritiea  wtio  contended  that  aa  long  aa  a  railway  company 
did  execute  its  own  repairs  it  would  he   found  ecouoruical    to  All  up 
time  of  the  men  and  employ  the  tools  in  making  a  few  pjiginea,  and  0 
purchasing  tbe  stock  required  for  the  new  line*  or  branches. 

The  greater  care  exercised  in   (be  purchue  of  materiala,   and  in 
Toaoufacture   of  certain   parts,  aucb  as  axlea  and  wbceli,  waa  abowa 
have  produced  excellent  results;  only  four  iron  wheels  and  two  vrood 
wheeU  bad  broken  under  passenger  carriages  in  four  years  on  the  Loo  ' 
and  North'Weatern  Railway,  whcro  tbf  wooden  were  rapidly  lupencdloc 
the   iron    wheels.     Some  ciirious   resuUa   uf  niauufacturing    locomotiv 
cnginei  were  given,  and  it  wu  shown,  that  one  great  firm,    tlie  goodne 
of  whoae  productioaa  was  generally  admitted,   had  actually  incurred 
heavy  lou  io  building  engines  aiocv  1&48;  having,  however,  previooalyt 
that  time   manufactured  with  prolll.     Hon   much  more  likely    woald  i 
railway  company  be  to  make  heavy  loaacs  than  a  manufacturer  whucnub 
devote  his  whole  attention  and  eucrgy  to  tbe  economical   cnadoctlog 
his  establishment. 

It  wai  adjiiitted  that  tbe   maintenance   of  way,    making  gas   for  t 
slatioos    and   «hapa,  and   a  few  other  matteia,  might    be    le};ittmat«l] 
retained  in  the  hands  of  the  riiiiway  companiea  ;  but  il  was  contended  J 
that  tbe  main  objects  to  be  attained  wuuld  eventually  be  the  leasing  th 
working,  as  well  u  the  mainteasoce  of  stock,  of  all  lines  by  individu 
contractors;  and  thee,  that  capital  accounts  would  be  doted.  Bad  Ifa 
ahareboldara  would  ucertain  their  actual  position. 

The  discussion,  which  had  taken  a  commercial  tarn  ioatead  of  entering 
into  the  queatioo  of  railway  ecoaomy.  or  of  railway  accident*.  occupfed^H 
the  whole  time  of   tbe  meeting,  lu  the  entire  exclusion  of  any  Otb4^H 
subject.  ^™ 

Mr.  Ebeneur  Goddard,  Assoc.  [nsLC.R.  (of  Ipaviich)  exhibited  io  the 
library  a  amall  portable  asbestos  gas  atove,  for  heating  aparimeota,  of 
great  siiDplicity  and  portability,  tbe  apparatoa  being  contained  In  a  tmx 
12  inches  by  9  inches,  and  3t  inchea  deep;  alio  a  protected  gu  borper 
of  novel  construction,  for  gaa  cooking  atovea,  in  wbieb  the  holei  weK 
not  liable  to  be  choked  up  by  atiy  meani. 

Map  IS. — The  paper  read  was  "  O^ttrvatitnM  on  Artijiciat  ffydrtntlif}^M 
or  Portland  Cement ;  nnth  an  account  of  ths  testing  iff  the  Brick  ifMi^^H 
ertcted  at  the  Great  ExhibUion."     By  0.  P.  Whitii,  Aiaoc  Inat.  C.E- 

After  detailing  the  experimenli  made  by  the  late  Sir  Itamhard  Bnraelt 
the  paper  noticed  the  peculiarities  in  tbe  practice  of  the   Engliah  a. 
foreign  engineers  in  the  ute  of  cementi  and  limea.     It  was  staled,  t' 
in  EDgEand.  the  natural  cements  weie  plentiful,  and  the  ntode  of  coqi 
structiun    being    generally    in    hrickwork.    quick    setting    cements    wei 
preferred  ;  whereas  abroad,  the  natural  cement  stunea  were.cnmparativi 
apeakiog,  rare,  and  the  use  of  bricks  rather  the  exception  than  the  ml 
In  some  cases  it  waa  found,  that  even  the  best  natural  hydraulic   Uiai 
did  not  act  viith  sufficient  rapidity,  in  aalt  water,  to  do  away  with 
necessity  for  using  pozzaUuos,  and  some  of  the  altempta  made,  at  vtrji 
periods,  to  aubiiitutc  artificial  pD7^.alajios  for  tbe  very  experitive  natofi 
products  of  that  nature,  were  then  described.     The  unfavourable  residi 
of  iheae  attempts,  and  Ibe   manner  in  wbicb  M.  Vtcat  explained 
were  detailed.     A  sketch  vas  then  given  of  the  course  of  inve«r 
followed  in  England  by  Mr.  Froat  and  General  Sir  C.  Puley,  from 
it  appeared,  tbat  until   tbe   introduction  of  tbe  Portland  cements,  no 
artificial  compound  had  been  discovered  which  potseised  tbe  aaiue— or 
greater,  powers  of  reaiatance  than   those  of  the  natural  ceraenta,     Tht 
advantages  of  the  Portland  cement  were  staled  to  be,  that  it  had  oetrljr 
all  the  qualillea  of  rapid  setting  presented   by  the  natural  mairrial*  of 
the  same  class  ;  and  in    addiiinn,  that    u   It  was  capable  of  supporting 
variable  propurtiima  of  sand,  it  coold  be  used  as  a  mortar,    the  rate  of 
acttteg  of  which  might  Uc  modified  at  will,  tad  the  powen  ol  tcatataoce 
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of  which  wcr«  aUI«(l  to  tw  much  greittr  than  thoM  of  eilber  tba  etmeati 
Or  the  llmei  tbui  replaced. 

A  grnfril  dMcri(<tion  of  Ihe  mtnner  in  nhich  the  PorUtnd  cement  wai 

■o«  mftnufaetured,  aod  of  the  method*  of  tMting  the  trtjcle,  vrere  then 

given ;  iiid  it  appund,  that  after  ureo   da^,   the  eobeiiva  atrength  of 

the  neat  cement  waa  equal  to  aho«t  100  Ih.  oa  the  eqoare  incb  ;  and  tbtt 

liter  aiz  oiontbi.  tbU  beeamo  equal  to  not  leti  than  iU  lb.  per  wiuare 

iach.     M.  Vical  had  stated,  in  IBSl,  in  a  cammuuicatioo  to  the  Aonalea 

I  Pobti  «t  Cbaoii^et,  that  b^  the  nte  of  Portland  cement  alone,  or 

hat  be  termed  **  ovcrhumt  lime,"  U  would  be  poiiible  lo  form  ioimeaao 

Beial  block*,  capable  of  rekiiting  the  action  of  the  waves  and  of  tbo 

'  i  upon  the  aea  abore,    an  action  which  it  «a«  well  known  rapid); 

B^  the  natural  cementi,   and  the  poczalanic  miiturea,  whether  of 

aatural  or  artiBclal  pimlwoi. 

The  aevorml  appUoAtiow  ol  the  Portland  cement  bb  a  concrete,  as  a 

BortAT,  and  aa  a  stucco,  were  then  alluded  to,  and  reference  waa  made  to 

Ibe  Mrly  failnrea  in  forming  large  artificial   block*,  and  an  account  wu 

1  oT  the   mode   now  adopted   In   coaitrocting   them  at  Dover  and 

oey  barboora  of  refuge,  and  likewise  of  those  employed  lo  protect 

emitiea  of  the  breakwater  of  Cherbourg.     At  Dover  the  hearting 

l(  below  high-water  mark,  naa  executed  in  block*  of  concrete, 

I  of  cement  and  ihingle  in  the  proportions  of  1 :  Hi,  and  occu* 

about   thr«e>fourtbs  of   the   volume   of    the   separata   material* 

Btured  ia  the  drjr  state.     Each  block  coolalaed  from  30  cubic  feet  to 

|0  cubic  feet,  and  weighed  from  2  tona  to  7  torn.  At  Alderne;  a  apeciei 

'  conaele,  ixinpuaed  of  cement,   sand,  and   aliingle,  waa  placed  in  a 

ould,  with  rubble  *lDnc  l>eiJded  irregularly  in  the  mass,  the  proportiooa 

ting  about  ooe  part  of  cement  to  ten  part*   of  foreign  malerltls.     At 

icbourg  the  lyitem  adopted  waa  to  build  Immense  hlocki  of  nibble 

■rjr  of  noi  less  ibao   712  cubic  feet,   and  weighing  about  52  tons. 

I  blodu  were  floated  out  from  the  places  where  thejr  were  cooatructed, 

sunk   ai  "pierre  peidue;"  hut  thi*  had  not  on  all  occuiuns  been 

I  Ut  reaiat  the  trauiporting  power  of  the  waves.     The  manner  of  using 

I  ccujcnt  waa  In  the  form  of  toortar,  composed  of  one  part  of  cement 

I  three  parts  of  sand. 

' .  bad  been  staled  by  M.  Vicat,   that  tlie  powers  of  retittance  to  com- 
I  abiolatcly  required,  in  atibftUnce*  expo»e>)  to  the  action  of  the 
ist  he  at  least  equal  to  40  lb.  per  square  inch ,  and  of  that  to  tension 
i  equal  to  9  lb.  on  the  square  iacb.     Now,  the  resistance  of  the 
1  atODt  hlocka,  after  an  interval  of  nine  months,  waa  not  leas  than 
)  lb,  per  square  incb,  when  the  effort  was  one  of  compreMion,  or  than 
per  M]uva  inch,  when  it  became  an  cAort  of  tension,  or  little 
rior  to  that  of  Portland  atone  Itself. 
Altcotioti  was  called   to  ttie  fact,  that  the  Portland  csment  adhered 
MwrgelicaUr  to  the  Portland  stoue  than  to  any  other  material. 
dagtea  o/  adhesion   did    nut  aeeu  to  depend  so  much  u^n  the 
'cut  povren  of  the  subsunces  connected  together  by  the  cement, 
as  upon  Mme  coincidence   in  the  manner  of  their  crystal) iiation.     Tba 
applications  of  Ponland  cement   to  the  purposes  of  stucco  for  exleraat 
work*  were   noticed.     Its  sdvantagca  were  stated  to  conslit  in  ita  agree- 
able colour,  without  the  intervention  of  paint  or  limewhite,  its  power  of 
rMisttng  frott,  and  its  freedom  from  vegetation  ;  all  which  were  attributed 
to  the  dose  contact  of  its  constituent   parts,  and  to  the  surface  being 
^^I^MUt  iMD<ab*orbenL     For  the  tame  reaiou,  it  wu  aasertcd  that  the 
^^^HHpa  eantot  was  eminently  sdajilcd  for  the  construction  of  cisterns 
P^HWmiB,  and  for  the  various  descriptioos  of  staloes  and  fouotsios,  &e., 
I        DOW  made  of  artificial  stone. 

The  paper  concluded  by  a  description  of  Ibe  Brick  Beam  experimented 
on  at  the  Great   Exhibition  of  18J1,  an  account  of  which  bos  already 
ppearcd  in  the  Jaunutt  (Vol.  XIV.  p.  lilO),  and  from  which  it  was 
1  that  the  strength  of  Portland  cement,  u  compared  with  Roman 
Qt,  was  in  the  ratio  of  ^  ;  1.     Attention  was  called  to  the  several 
and  diagrams  whieh  were  exhibited;   illustrative   of  tlio  varioai 
I  of  rolstance  of  the  cement  under  efforts  of  compression,  cttea> 
B*  and  tearing  asouder. 

Jl/iay  25.— Tni  PaKaiDBKT'a  CoNTKaaAZioxB. 

Tbi  SeasloQ  of  the  Ii)stitution  was  appropriately  tertninated  orv  Tuea* 

daf  aveolng  by  a  (Jonversazione,  which   was  attended  by   the  members 

sad  a  Qumeroua  and   brilliant  asicmhisge  of  distinguished  visitors,  who 

acre  leccired   by  Mr,  J.   M.   Rendel  (the  President),  attended  by  .Mr. 

rlea  Uanby  (the  Secretary),  upon  whom  devolved  the  duty  of   col- 

_  and  arranging  the  works  of  art,  models  of  machinery,  and  speoi> 

of  manufacture  with  which  the  rooius  were  profusely  and  elegantly 

iffttrd.     It  would  exceed  our  limiia  to  notice  mora  than  a  few  of  Ibe 

ipal  points  of  attraction. 

In  Ihe  reception  ssluoni,  which  were   hang  with  Asbusson  tapestry, 

Jackson  and  Grshsm,  and  decorated  with  a  profusion  of  flowers,  were 

Bdwio   Landteer's  "  Random  Shot,"  and  Ward's  picture  of  "  Jamea 

n*diiig  the   Deapatch,"  both  from  the  collection  of  Mr.  Jacob  Bell; 

'a  "  Bloe   Lighu,"  with  an   extraordinary  fac-simile  in  coloured 

>pby.     Around  these  were  placed  plclurea  by  Sianfleld,  Haghe, 

Borriog.  ADidell,  Phillip,  Wehncrt,  Lance,  Wood,  Crowley,  Roth- 

wa&r  Hifliaaoo,  Kennedy,  Winlerhalter,  Wilson,  and  Carmicbaet. 


Sir  Bmerson  Teaneot  bad  eootriboted  toma  baaotlful  speoioena  of 
Ceylonesfl  and  Chinese  earrings ;  Mr.  Montague  a  remarkable  silver 
plateau  of  Maltese  filagree  work ;  Mr.  Hancock  a  rich  silver  raae,  made 
for  Lord  Ward ;  Ueasrs.  Elkiagton  a  large  aaaortment  of  beaotifel  plaoN 
of  gold  and  silver  plate,  vases,  &ci  Messrs.  Copeland  and  HtMrt. 
Alcock,  fine  oolleotions  of  Parian  figures  and  groups,  china.  Ac,  aavanl 
of  them  designed  hy  Alfred  Crowquill,  who  ohlbitcd  a  new  statuette  of 
"The  Iron  Duiie"  from  life. 

Mr.  Bailey  sent  a  remarkable  life-like  hast  of  Robert  Stephenson, 
M.P..  and  the  modelled  design  for  the  statue  of  the  late  George  Stephen- 
son t  and  specimens  of  scntpture  by  Luugh,  Tbomu,  Loft,  and  others, 
with  hronza  by  Collus  and  P.  Bramah,  were  also  grouped  around. 

Mr.  Apsley  Pellatt  sent  a  targe  collection  of  glssa,  aod  amidst  it  waa 
placed  a  beautiful  basket  of  flowers  and  insects  elcctrotyped  in  gold  and 
silver,  by  Captain  Ibbeuon. 

Mr.  Gould  contributed  some  brilliant  spACimens  of  his  beautiful  Hnm- 
ming  Birds,  which  contrasted  well  with  three  scenes  of  "  Falconry,"  by 
Mr.  Hancock  (of  Newcastle). 

The  principal  room  contained  a  numerooa  collection  of  modela,  many 
of  which  were  shown  at  work.  Among  these  may  be  particularly  noticed 
the  anastatic  process  of  printing,  exhibited  by  Messrs.  Glynn  and  Appel, 
who  had  recently  introduced  a  method  of  preparing  paper  hy  the  aJdi* 
tion  to  it,  while  still  in  a  stale  of  pulp,  of  an  insoluble  salt  of  copper, 
and  a  peculiar  preparation  of  palm  oil,  so  that  wben  aa  attempt  wu 
made  to  reproduce  any  docament.  it  became  fixed  to  the  plate,  and  no 
transfe.  could  be  made  Messrs.  Napier  and  Son  exhibited  an  Auto- 
DBton  Sovereign  Weighing  Machine,  which  differed  from  those  now  in 
tue  at  the  Bank,  by  it*  separating  the  coin  into  three  cUsses,  the  too 
light — those  between  ccrtiun  limits,  which  might  he  variable — and  the 
too  heavy.  Instead  of  s\ai\i\y  into  the  light  and  the  full.  They  also  exbi- 
bited  a  Captain's  Registering  Compass,  which  showed  at  a  glance  the 
exact  course  the  ship  had  uken,  and  the  moment  when  any  deviation 
from  the  true  course  bad  been  made. 

Mr.  W.  S.  locon  also  explained  a  very  heautifal  model  illustrative  of 
bis  ideas  as  to  the  msoagement  of  ships'  boats,  bow  they  should  be 
steered,  and  suspended,  aod  towered  In  ease  of  emergency — an  impofr 
taut  dciideratum. 

Mr.  S.  Ilighley's  Achromatic  Gu  Xlicrosoope  Lamp,  a  cootriTsnce  for 
combining,  or  rather  modifying,  the  glarlog  light  common  to  ordinary 
gaa  microscopic  burners  when  making  researcbei,  seemed  to  be  an  object 
of  great  interest. 

There  were  also  many  models  In  rarions  brancbea  of  engiaeeriagj 
Messrs.  Mandslay  and  Messrs.  Penn  contributing  models  of  almost  every 
kind  of  marine  engine,  and  to  Captain  Henderson  wu  due  the  collectioo 
of  a  vast  number  of  different  kinds  of  veaseli,  for  the  purpose  of  showing 
the  great  disorepsnoy  that  existed  in  different  countries  in  the  lioea  of 
ships. 

In  Railways,  permanent  way  seemed  to  he  the  point  to  which  inventors 
chiefly  devoted  their  thoughts,  and  the  various  modiAcations  of  .Mr. 
W.  II.  Barlow  for  a  road  entirely  of  wrought-iron,  of  Mr.  Henson  for  a 
similar  rail  supported  by  longitudinal  timbers,  and  of  Messrs.  P.  W.  Bar> 
low.  Greaves,  Doull,  and  Reed,  for  chairs  aod  *upports  of  cast-iron,  so  as 
to  make  the  road  partly  of  cast  and  partly  of  wronght,  hut  still  entirely 
of  iron,  were  shown.  Mr.  Honson  also  contributed  a  beautiful  model  of 
his  covered  railway  goods  wagon,  by  which  it  was  said  a  saving  of  at 
least  fifty  per  cent,  in  repairs  alone  over  the  old  wagona  with  sheets 
would  be  effected. 

The  centre  table  was  devoted  to  an  auortmeot  of  every  description  of 
fire-arras,  from  the  old  Indian  and  Chinese  matchlocks,  some  of  which 
even  were  revolvers,  down  to  the  Minic  rifle,  the  Colt  revolver,  aod  the 
Lancaster  smooth-bored  riOe.  There  were  also  nnmeroos  applications  of 
Mr.  Hodges'  cumulalors,  a  new  tnechatiic&l  power  obtaiDed  bj  tbi  accumu. 
lation  of  elastic  force  ;  as  well  as  Mr.  Appold's  arrangemeal  fiar  showing 
water  below  2U'^  without  freezing. 

In  tha  ante-room,  Mr.  Goddard  (of  Ipswich)  explained  a  gas  cooking* 
•tare,  and  an  ubestos  Are,  in  lieu  of  that  fotmerly  produced  by  plaiioam, 
aad  there  was  also  a  combined  gas  itove,  by  Mr.  N.  Defriea.  On  the 
mantelpiece  was  one  of  Mr.  Bain's  electric  clocks,  with  the  most  recent 
modifications,  all  the  power  being  contained  in  vaaes. 

An  elegant  mantelpiece  of  IJangollen  slate  stone,  showed  the  capa- 
bility of  thai  material  for  receiving  the  highest  poUsh,  and  by  the  new 
proceu  of  imitating  marble,  the  very  beautiful  workmanship  which 
might  be  had  for  a  small  oost. 

The  guests  remained  until  a  late  honr,  engaged  in  the  eiaminalion  of 
the  works  of  art,  Usteniog  to  the  explanacion  given  of  the  different 
models,  and  in  enjoying  the  hospitality  of  the  President  in  the  refresh* 
ment  room. 

On  Wedoeadsy  the  rooms  were  again  Ibrowo  open  In  the  middle  ol 
the  day,  for  the  purpose  of  enabling  the  ladies  to  examine  the  collection 
at  their  leisure,  and  many  noble  and  distinguished  persons.  Including  the 
Duchess  of  Sutherland,  Ladies  Koue,  Douglas,  Arabella  King,  Ac.  Ac, 
availed  themselves  of  the  opporloniiy.  They  were  attended  by  Mr  C 
Manby  (Secretary),  aod  by  Mr.  Jamea  Forreitf  who  explwaed  to  them 
the  peculiarities  of  the  variotu  models. 
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MOTES   OF   TRX   KOVTK. 

.  aatUtf  ^  JaHfiwriM.— At  lbs  nccUitK  on  il>«  ?7tli  olt^  \')>roo(ii  kf Uton,  U.P., 
PrtMnil,  ia  Um  ohHt.  a«  propotitloo  i>r  tb«  trMuircr  uid  raurdl  for  radDcIng  ihe 
MiMncv  tr*  U  twt  galtttM,  utd  lb*  aaniul  •ubaeripthw  tv  Iwa  gnliifks,  wma  carried 
tjmmiiortlrot  li.    Ajn,K>.  No«a,  41. 

itojmt  flao^niDMait  dcwMy.— Tbt  anolTcnHy  niMtJiii  of  thli  Boclvty  iraa  beld  an 
lk«  Z4Ui  nil.,  ifom  tbt  pT«MnUtlon  of  th«  R«yml  UMlkCi  |ouk  place.  Sir  U.  Uurchl- 
•an  MoouDriDf  ib«  >irwd  of  Ibn  PouiKlrr't  koM  neita)  to  Vr.  Jolia  Rm,  In  tb«  cm. 
plof  of  Uw  Hudson't  B«r  Com|>«ny,  for  hU  vurrvf  of  BootbU,  saJ  for  Ul  rspLor«< 
4lnu  ol  tb«  coMla  of  WgtUtUn  ud  Victoria  Lands. 

OtwiMawaU  .SeAoot  o/  JAms.— Tb«  Aral  esamlnathm  for  tbe  achoUnhlpa  la  Ihia 
bMdtVtkia,  nceoUr  fauiuteit  by  hia  Itayal  Hl||tuteaa  Prinec  Atbvrt  an  brhaif  of  the 
THOM  •/  Watra,  and  called  "  the  Uuke  i>f  CarowaU'a  Itcbolaniilp*,"  wsa  bnxH^t  to 
ft  Moelulini  on  th«  £lodi  ult.,  arif r  a  intist  •«««?«  namloailiiii.  Ur.  Hfnry  PrancU 
nmWd,  being  «l  Ui«  bead  of  ilic  lUt,  obtained  the  Ktkolarablp  (SOL  per  anaun  for 
Wa  yvarajj  ana  Ur.  ftaberi  Hont  Ihe  locoud  aehiilarabl|>  for  one  year. 

JMfcw  Y  "^  Aicfaty  o/  ArU  nt  nampttm  Court.— It  li  ttitmdfd  tbai  tba  praarat 
■■■rtwi  M*ll  be  doard  by  a  i)w«Ud|  of  the  meinbera  aad  Ihdr  frienda  at  Lb*  Patac*  of 
naatpUm  CiMirt,  on  Satnrdav  tha  ^  of  July.  A  commlltrr  )im  h«en  anpninird  by 
the  coamrll  to  make  tb«  tiacaaaary  arrangwutaU.  and  the  further  detaJla  are  ta  be 
•hiortly  aiiDOBBced, 

Fafep  CUotirr.— Wa  fcal  we  tbalt  be  dolnff  a  acTTtco  to  our  young  profaaatowal 
frtenda  by  ralUof  their  aitenlloa  to  the  Sncleiy  of  Arta*  nrlie  waler-colunra.  Ilie 
bM,  whkh  oi'ly  coats  o«ke  ablUlnf,  Indode*  ultracnarlne,  lake,  and  a  i-omplete  aaaort- 
0f  colour*  u>d  bnisbca,  Anotlltr  pnlaainrUiy  result  of  llielr  eiertk>ai,  and  oa  lees 
aaefol,  la  the  prtxa  box  of  draaing  lostniiDeoU,  nblcb  te  to  be  had  at  two  [iiIms — 
taalf-».erovn  aad  fire  ahllllD^. 

OwnorM.— A  prIvaM  rlewr  of  tbe  gardrai  took  (ilace  0&  the  Slat  ult.,  wben  a  select 
party  ol  lentlenen  enel  lor  tbe  purpoae  of  asrreylog  the  groitfida.  aitd  of  eajoyluf  an 
•■CtUrat  dlsBer  provided  for  tbeiu  by  tbe  apltlled  {iroprletur,  Ur.  iiiiDpaon,  wbo  baa 
kar*  aiMred  ao  cspaDie  In  csurlDg  for  th*  aamsrateut  of  the  public,  bavlng  mad* 
omaldcTSblt  addlltous  to  the  attraciloa*  of  Ibc  gsfdena.    Several  ilature,  vatca,  aad 


(baatalDl  ara  dlittlbDUd  all  arar  the  trouaila  ;  a  oeie  gateway  baa  beea  ervcird  oeal 
4ka  F«Uiam>road,  and  many  oibrr  buildings  lor  tbe  tiurpoaea  of  Ibc  *r*i;ral  ntilbl- 
Upoa,     Fart  of  ue  fsrdeu  baee  been  laid  out  wlln  great  taatc  t  aad  tbe  Cdicrae 


TVenpIe,  tu  tbe  ■.-eatic  of  tlie  daucing  ulaUurm,  baa  an  eicellmt  elTet;!  rram  ilie  brll- 
Uaon  at  the  ^^l(Ung  and  coluiirs,  whitVi  well  accords  wllh  tbe  »irle  at  smuirmeiit  for 
whkn  Ibeae  gardens  are  famed.  Wr  could  baee  irialied  tliat  tbe  aacne  feeling  bad 
paradad  Ibrougbout,  bat  tbe  Classic  clurMter  of  sone  at  the  addUiona  does  not 
DamoBlse  wild  the  general  appearaoce  of  Ibc  oiber  bojldtngt,  BDd  tliarc  is  ertdently 
a  gnat  lack  at  proffeMlanal  koMeladgc  In  many  of  these  works,  wbtcb  cauiea  arnti 
ngiM  Ibat  ao  atKb  nooey  aboald  be  laid  out  witboni  tbe  aBpefvlaloo  of  oac  wboae 
kateMBltlslatWansnof  taste." 

JtoUsa  Chimk  Owy aMw*.- Tin  eonmUtee  bsee  selected  tbe  design  of  Ur. 
WsMes  Bmwti  aad  Meaars.  Barry  and  Uurrsy.  of  LtrcrpooL  Twcaiy-tbres  detlgoa 
wwtm  saat  tn. 

JVoreoMabe  Aiy.— Tbs  ndalmlneoftliU  bsy.whlt-h  wai  Ant  surreyed  slileen  years 
■go  by  Ur,  Hyde  Clarke,  anil  wblch  baa  beea  oflec  bruughl  forward  In  tUs  Ja*trnal, 
is  at  length  abuul  to  be  csrrted  lato  eOcct.  The  rinbt  tia*  I<em  purcbaacd  fnxn  tbe 
Adralrslly  by  Mrsar*.  Brogden  and  Co  ,  and  the  undertaking  ulll  be  carried  oat  coa- 
Jolntly  <*iib  ibe  lormatlou  of  tbe  UUeratone  soil  Umrattn  Kallwsy.  The  rlrrra 
Crake  and  Levrn  will  be  rovAned  lo  a  flsed  cli>D8e>,  and  the  bay  mil  no  doubt  be  leit 
in  a  great  nie&auie  la  allt  ap.  Tlilt  vast  Lracl,  lablcb  ellcnila  frwn  Trldleapvliit 
(near  ta  tbe  LUenlone  canal  foot)  to  Gmenodd.  coniprtaea  an  area  of  about  14£,[KM) 
acres.  Tl>e  great  u^atacle  blther to  has  been  the  condlcllng  dalma  of  the  Crown  and 
tbe  Ductay  ol  iMncaatar,  wtio  demanded  tha  moat  eiorbltact  tennx. 

ftUOM-BoiUt  J-^g]jioti»ns.—An  Inveutlun  baa  beea  reglaUrrd  by  Ur.  Dangardeld,  ot 
Waat  llromwltli.  lur  Ibe  prevesUou  u/ au-am-bclWr  ex|)liiai»n*.  The  apparjlua  Is 
rery  alatple,  cottslatlDg  o(  a  valve,  wblcb  la  acrewed  to  iba  lop  of  tha  boiler,  over 
wblcb  Bisadi  a  hollow  Suted  coluntn  aboni  3  feet  hich,  farming  a  box  to  cooialD  ilia 
leelgfats  on  lh«  valve,  and  a  pitlsr  for  a  wheel,  ixrec  wbleh  worka  a  Dat  chain  con- 
■ociad  wllh  tba  buoy  to  Lite  holler,  bating  at  rqual  dlitaiicei  two  long  llnka.  one  on 
kmeh  aktc  of  tbe  pillar.  Ton  levers,  c^nceclcd  w<tD  ibe  valve,  and  flocd  on  oeotres, 
twn  betweva  tbe  long  link,  ao  that  the  water  tu  th*  buUcr,  rltUig  or  falllog  beyond  a 

Jleco  level,  depresses  the  lovrr,  upeiii  tbe  valve,  and  perailts  the  ateain  lo  eacapo. 
B  (cdrz  ia  Qied  on  the  wheel  wbk-h  pirra  the  helgbl  of  tbe  wati^r  In  Utc  boiler  >  tbe 
steam  U  also  weighed  wtlboul  tbe  addittoo  of  levers,  and  lli«  wclgUls  are  securely 
locked  In  the  pillar  to  prevent  alurratlon. 


LIST    OF    NEW    PATENTS 

OKANTID    IN    I.VBLAND    FROM    APBIL    22,   TO    MaT    22,    1652, 

SijF  itonthi  allowtd  for  Enrolment  unUst  ot&erwin  etprctttd. 

damiirl  Haaelilno  the  yoonger,  of  Barwkh,  Easci,  genUcnan,  for  linpltmmenU  la 

cnKliMa  to  be  wuraed  by  air  ur  gaaea.— April  'I*. 

WllllaiD  Church,  civil  friiti[>r«r,  aad  Samuel  Asplnwall  OoddanJ.  merchant  and 
DUofBclurer,  and  Edward  Plltiilldun,  viaoufnclurcr,  all  of  Blrtji Ingham.  Warwick, 
far  laa p totem enta  Id  fire-arait,  In  onloance,  and  In  pnijrctltes  to  La  uied  wllh  lucb 
or  the  hke  wespuna^  sod  also  Improvaoienta  Iti  macblucry  or  apparatua  fer  Ibe 
manufacture  of  part  or  parts  of  aucb  Are-anna,  ordnascc,  and  prcOcotiles.  (A  coot- 
nuclcatlun-}— April  34. 

Araaad  Jean  8*f<iiate  Luuli  Matceacheao,  of  Hne  d«  Uoacoa,  Paris,  France,  gen- 
Ueman,  tor  htipruvcuieiita  In  the  mode  of  ranvejiog  letlcra,  ktler-bogs,  and  other 
light  parcels  and  aiUcUs.— April  'il. 

Rlclianl  Oirlttupher  Uaiiarll,  of  Asbfurd,  Keul,  for  ItnpruvemcnU  In  ilie  coiiitruc- 
Hon  of  raltnayi,  Lu  railway  rulllng  atack,  and  In  tbe  macbluery  lot  man^acluring  the 
aanc—Apfil  -H. 

WllDan  Csall,  of  Raading,  Berks,  engineer,  for  )ni[i  rove ni  rata  in  the  pcMieia,  conv. 
|)Oslllan,  oe  coDiblnsKun  of  inalarfala,  macbluerv,  and  B{i|mratuB  Tur  lualitag  brsad 
■Ad  Usrolts.  part  of  wblch  inacblnery  Is  appllcjbie  ki  iiir  inUtng  and  kneading  of 
pistlic  aubitinces  In  {Tiacrai.    (A  communlcatiun  )— April  'J7. 

Alfred  Tatlor,  of  Wai  nit  k4a(ir,  I.oiii]ijn.  and  lleurv  GeOige  Frail,  of  Urrbert. 
MiccI,  f  orih-road,  ftliddleari,  for  ImpruvemcBta  la  beating  and,  ■'applying  water  for 
batba  aiiil  ultier  uses.  In  the  fnnairucUun  of  watercUMcta,  and  In  aupi>l(iag  them 
Wllb  water,  and  in  cacka  far  drawing  off  ll'qulda. — April  'St 

Wililain  Npwtcin,  of  Chancery. lane,  Middleaex,  dvll  engineer,  far  Improvementa 
In  maclilncry  for  weaiitig,  colouring,  and  marking  fabrics,  (A  comiaualtatioa.^'^ 
April  -ta. 

TItomas  KI<:hardaon,of  Newcaalle-upon-Tyne,  (ur  Improvemenla  In  treating  mat- 
ten  coaisliilng  (csd,  tin,  anllmouy.  ilnc,  or  lilvte,  and  In  oliialriiiig  inch  oieiab  or 
prodocta  tbereoT.— April  38. 

Jsinea  Flclehcr,  of  Leyland,  Laacaaicr,  bleacher,  for  ImnrevtmaiiU  to  nacblMry 
dr  apparaini  for  aUttoliing  and  dyaing  woran  tabrica.— April  %>. 


Cbsrlea  Ftaber,  of  South  Backoey.  Middlesex,  for  Intpromarnts  In  uanifenlBC] 
omatnenul  dralgna  on  lo  woven  or  laxtOc  fkbnct,  and  tn  the  apparatus  cooasOaS  | 
therewith.— April  '29.  >  i 

Jobn  LiDtom  Arabia  Simmons,  o/  Oxford- tefiac*.  Ilyrte-park,  Iflddleacx.  Ca|)lalB  I 
In  the  Royal  Rnalneera.  and  Thotnas  Walker,  of  ttie  llruiiawick  Irouworka,  Wednc**  < 
biiry,  Siad'onl,  Ksq  ,  for  Improvementa  ta  the  awoufactuta  «i  ordnance,  and  In  ihg 
oonaimriion  aod  niaoufaclure  of  carriages  and  iraveraloc  apparauu  fat  mansuvriaf 
the  aamr.— April  2b. 

reter  lltulT,  of  Ipawlch,  Suffolk,  civil  eoglneet,  for  Improvemrals  hi  tbe  naiaUw* 
tloo  of  tbe  pevmancnt  way  of  rati,  tram,  or  other  raada.  aad  In  the  roDljag  sfocfc  of 
apparaiiia  used  tberefoe.— April  211. 

John  Hinks.  sf  Blrmlnghaia,  mutvlaetarcr,  aad  Eugene  Nlcolle,  of  BlraiLngfcaaa 
dvll  eoglaeer,  firr  a  new  ur  loprvred  compoattioni  or  new  ur  linprxn-ed  cowpoalilaaa 
and  mac  hi  nary,  for  preiatngor  laealdlag  taeaanc,  which  machinery  la  also  appUcaUa 
for  moaidloe  or  preaalD|t  atber  an  balances.— April  211. 

Ceorft  O«odmaa,  Jun.,  of  Birmingham,  Warwick,  manufkctcrer.  fbr  an  Inpeofad 
metliofC  or  Inuroved  mctbuds,  of  ornacaeutlag  Japauned  metal  and  papiar-tDacbC 
wares.  ~  April  iH. 

Ktewari  M'Ulashen,  of  Kdinburgk,  Scotland,  scolplor,  for  ibe  application  of  cei^ 
tsln  maehankal  powers  for  lifting,  rentoeliig,  and  preaerelog  tiaea,  bauaaa,  and  aiber 
b<Kiiea._Apni  -li. 

Joiin  Itoblnaan,  of  Rochdale,  t^ncaaier.  Umber  mnchanl,  for  Improeements  In 
machltiety  ttt  apparatus  for  abaping  wood  into  mouldloga  and  other  fervia- — April  39; 

John  Cummleg.  of  PalaJey,  Renfrew,  North  Britain.  patUm  dealgikef,  far  \nmwm- 
incnla  in  tbe  production  of  aurfacea  for  printing  or  oroameotlng  Etbrlcsv— AprfllB. 

Alexander  Parkea,  a:  Pembrry,  t:srmsrthea,  chemist,  for  InprorCBMlua  la  oIMb* 
lag  an<f  aeparaUng  certain  metal*.- May  1- 

HqiIi  l-re  rniiinaon,  "C  .Scot'a-tiouae.  near  Netrcaitle-npoii-Tym,  muafsctwlat 
cbemlal,  fur  Imprv^rctnenta  In  anteUlniT  certain  aubatancea  containing  lead. — Uay  1.   ^ 

John  Moore,  of  Aittinr'a  Town,  Wexford,  for  improtementa  In  natiUcal  lBiini> 
menta  applicable  for  aacertalnlrtg  and  indicating  tbe  true  apherlcal  cotuaa  and  dl^ 
Unce  belereca  port  and  iratt.— May  1. 

James  Johnaon,  of  Waterloo-place,  Klngaland,  UMdleatx,  hat  manafactofVi  to 
certain  Improretnenu  in  the  manofaclure  ul  hali.-Mav  1. 

Thomas  UoadcU  Smllb,  of  Uammeramllh,  gentleman,  for  laprovaauDts  In  tb> 
raariufaclureof  wax  caodln.-'MaT  1. 

WilUam  Wood,  of  PaateTract,  \  o'k,  carpet  roauufactnrar,  for  Inpeovamaals  tn  iba 
manuractutroi  carpeta  audoLhcr  fabrics,  and  In  apparatus  or  uactilaeCT  oauiMBlHl 
Iberewlth.-Uay  I. 

Chnrles  Tbomaa,  of  Bristol,  aoap  maaoElulurer,  far  improraiwiiti  la  ttw  ■— —^H* 
tore  of  aoap,— May  1. 

Kdward  Oee.  of  UTsrpool,  merchant,  for  Improvamcnla  In  apparattu  fbriaaaHag 
coffee  aad  cocol—  Bf  ay  I. 

Besry  Brfdacxk,  of  Bolton,  Lancaster,  bleacher,  for  improvements  In  macblMfT  lot 
•trwichtng,  drying,  and  llnlahliig  woven  falirlca.— Hay  1. 

Augustus  iliebe,  of  Deumark-a treat,  Soho,  Ulddleiex,  engineer,  Ibr  Inprorenena 
tn  machinery  for  nianufac luring  iiaper.     [A  rommunleatlon.]— Hay  I. 

Alfred  Vincent  Netrton,  of  Chsn eery- lane,  Ulddleaex,  mcclMnlcsl  drangbUawo, 
for  IfflproTViDeuia  In  the  manofaclure  of  printing  atirfaces.  (A  cotnmnalatianj^ 
Uay  I. 

Richard  Archibald  Brooman.  of  Pleet-atreet,  Middleaex,  patent  agent,  for  Inprov*- 
nrnia  in  paddle- wheels.    (A  comnuclcstloa.; — Uay  4- 

Kirhanl  JoHan  (iatllug.  New  Vork,  for  certain  Ini  proven  en  ta  la  machinery  |hr 
aaedlng  grain.— Uay  4. 

ircvrgc  KubinB  8<Kitb,  of  the  Wandsworth- road.  Surrey,  foe  improeemeDla  ta  Iba 
manufacti.re  of  gas.— May  R. 

(icuryc  Krvilarick  Muoti,  Jun.,  of  BlrBilngham,  for  Improvencnta  In  Ibe  numfbab 
tare  of  mrtol  iuIjcb.— Uay  A, 

Jooe^h  Jcj'iuii  Uddy  Taylor,  of  tiraoKhurch-ilreel.  London,  naval  engfatar.  Itar 
Improvements  In  ahlpa,  boats,  and  reaaala,  and  In  certain  artlc-lcs  of  ablpe*  furnlutre. 
— Msr  B. 

Wlillam  Lltiell  T^aard,  of  Aldgate,  Righ-atreel,  London,  brewera'  anglneav.  fer  In. 

KroTcmeota  In  ntacbtnery.  a|ijiaralua.  and  proceaaes  for  tbe  preparation  of  grain,  and 
ir  Its  coneeraiou  Into  inaill  aocebarine,  rlnoua,  alcoholic,  and  acetous  llauora. — 
MayH- 

Alexsndra  Jules  Balilaot,  Jun..  of  the  Bita  Vlvisnne,  Parla,  tailor,  for  caetaln  Im- 
provements In  the  iBSDuhctura  of  articles  of  draaa.— Hay  @. 

John  Campbell  of  Bowheid,  Benfraw,  N.  B.,  bleacher,  fur  Improvementa  tn  tbe 
manufaclure  and  treatment,  or  finlablne  of  tezllle  fabrics  and  awtarlals,  and  Lb  Ibe 
aiachlnery  ur  apparatus  iiaed  therein  —Uay  8- 

WJlliatLi  Gllieaple,  of  Forbaiiehlll,  Linlithgow,  Scotland,  grntlrman,  for  an  Im- 
proved apiiaratd*,  inatmiiieiil,  or  meana  for  aarrrialiilng  or  arttlng  off  the  alope  or 
level  of  dralni,  banks,  Inclinea,  or  n-nrki  of  any  doscripUoa,  wbstbir  iMtural  or  arti- 
ficial, or  under  land  or  water.- May  b. 

William  Annltage.  of  tlanirhraier,  for  an  imprtnred  safety  envelope,  aad  cerlaia 
Im  pro  re  mm  la  in  Iba  machinery  to  lie  iiM>d  in  the  iRODutltftare  of  the  aame. —  Uay  t(. 

Peter  Pairbalru,  of  I.c*d>,  Vurk,  niaLrtilnlat,  aod  Pater  Swires  Horaman,  of  Lvda 
aforeaald,  9as>splnocr.  Tur  ceiiaiu  improvvraenta  tn  the  proceaa  <if  preparing  ttas  and 
hemp  for  Ibe  purpoae  uf  herhlliig,  ami  alau  machiiieiy  for  heckling  flax,  heap,  CUaa 
grau,  and  Other  vegelalilr  dbroua  auhalaiM-ei.- May  )4. 

Saoinal  Hall,  uf  UaDihcalrr,  l^ricasier,  egeut,  fur  certain  Improvetnenia  la  tbe 
conilnirtlon  iif  cocha,  lap*,  or  raivea. — Uay  17- 

George  Frederick  Parratt.  of  Plcca'tliiy.  for  Improvcnieiits  In  life  rafU.— Uay  17. 

WllJIam  Fdwanl  Newiun,  of  Chancery- lane,  Middleaex,  ciril  engineer,  for  Improea. 
menta  hi  the  cuiiilructlmi  ai  ducka,  boBliis,  raiiwayi,  and  a)i|iBratiiB  cunnecled  ibaiv- 
wltTi  for  raialng  ur  rrmuvlng  vrMcIa  ur  ahlje  out  ul  tbe  water,  or  on  to  dry  land.  Dor 
tbe  purpoae  ol  prraervtng  ur  pteporkig  tbr  aauie.     [A  (-oinni<tnlcath>n.1 — Uay  17, 

W  llliam  Watt,  ul  l^iaagow,  l^nark,  Nurtb  Britain,  mauuraduring  cberaUl,  for  Im. 
provemeiita  In  the  treattnerii  anil  prriiaratloa  of  dai  or  oilier  flbrous  aabetanocSi  and 
tbe  spplicalloEi  ol  some  oE  tlie  iirurtucta  to  certain  porpooea.— Uay  '12. 

Uavtd  Dick,  vf  PBlBitry,  henlrr",  Nurtb  Br^ulo,  macblna-maker,  for  icaprow. 
menta  In  the  manufactore  anil  trcattneot  or  finlablng  of  tczUla  Eabrlca  and  materials. 
—May  22. 

Richard  Boberta,  of  Mancbeater,  eajtineer,  for  certain  ImprDVcncBta  Ui  and  WpU- 
cable  to  ablpa,  boats,  sod  other  Tcaacla.— May  3i. 

ANEWEBS   TO   CORRESPONDP.NTK. 

8nt— How  do  surreyora  generally  compuK  Ibe  area  ol  land  whea  It  li  iiiiiaillalii 
OUB  >  For  Inatance,  auppcalug  the  property  mraaare  30  acres  on  the  level  PiMW,  hat 
If  meaanred  up  Mil  and  down  date  it  anwunta  to  1M>  acr<s,  which  la  conaldcpcu  lll^ 
true  meaaurement ?  And  If  put  up  for  Bale,  which  measurement  will  bind  the  pa^ 
chaaer  by  Ilie  law  nf  the  land  ?  Will  (he  level  aurface  or  the  hill  grow  tbe  moat 
wheat,  auppoalng  the  aoll  to  be  of  equal  quality  >— A  Uubthi.y  Scbsckibbk. — ffHe 
land  mual  be  CDMaurcd  htwliontally,  and  caicuUted  aa  levH.  The  i)uaoU(y  of  wbaat 
grown  will  be  ai  the  horitontai  plniLr.]— Ed. 

BoMlS  BBCBiVEC—'Cociplele  Course  of  Practical  Geometry,'  by  C.  W.  PasleTt 
Lleni.  Col.  K.K.  Parker  and  Co,-*  Hsndbook  of  Organic  Cbemlsiry,'  by  W. 
Gregory.  M.l).  Taylor  Bod  Co.— '  lUllway  Uachlncry,'  by  1>.  K.  Clark.  Part  X. 
BiBckle  and  Hon.— 'SnnpleiDent  to  the  Work  on  Bridges.'  Part  IV.  Weale.— 
'Acrta  Travailing,'  by  J.  Nya.    '  Ttaosactloas  of  AnbltaCtural  Inst,  of  ScoUaod.* 
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BLACKHILL    CANAL    INCLINED    PLANE. 

By  James  Lkslie,  C.E,  Edinburgh. 

[Wifh  Three  Engraring*^  Plate*  XXIII.  XXIV.  and  X?CV.) 

The  application  of  the  inclined  plane  to  the  purpose  of  con- 
veying vessels  from  one  lino  of  a  cAoal  to  another,  is  hy  uo 
means  new.  It  wan,  I  believe,  firat  made  use  of  practically  by 
Mr.  ^Villinm  Reynolds,  on  the  Kvtiy  Canal  in  Shrup»hire,  noout 
the  year  1789;  it  was  afteiw.ird3  adopted  on  the  Shropshire 
Canal,  and  on  the  Ihike  of  Uridgewaters  Canal,  on  which  last, 
however,  it  has  $in«e  been  laid  aside.  On  the  Shropshire  canal 
incline,  the  weight  of  the  boat,  carriage,  nnd  load,  is  about 
11  tuns.  More  recently,  it  has  been  successfully  employed,  and 
on  a  larger  scale,  on  tne  Morris  Canal,  L'nited  Stati-s.  A  de- 
■cription  of  the  Morris  Canal  inclines,  of  which  there  are  n 
great  number,  is  given  in  Mr.  l>.  Stevenson's  \>t>oV.  on  the  'Kii- 
stMcriog  Works  of  North  America.'  and  in  Volume  V.  of  the 
Civit Eiigineer  and  Arrhitecl'H  Joiirnai  {IHVi);  but  various  modi- 
licaUoni  and  imfiroremonts  have  been  effected  sint-e  these  de- 
■eriptions  were  given,— on  Ht  least  one  of  thet^  planes,  particu- 
llarly  in  running  the  cairiage  and  vessel  over  a  summit,  and 
Itben  down  into  the  water  of  the  upper  reach,  or  in  hauling 
them  up  out  of  the  water  of  the  upper  reach  over  the  summit, 
so  fts  to  b«  able  to  dispense  with  a  lock  at  the  top  of  the  incline. 
On  the  Great  Western  Canal,  boats  are  raised  and  lowered  by 
menus  of  n  perpendicular  lift,  as  described  by  the  late  Mr, 
Green,  C.E.,  in  I8;iR,  in  the  Trnnitactioos  of  the  Institution  of 
Civil  Engineers, 

The  inclined  plane  was  frrst  recommended  for  adoption  on 
|the  Monklaiid  (.'anal,  for  the  purposte  of  taking  up  empty  boats, 
In  a  report,  d.ited  January  iHJy,  by  the  late  Mr.  Andrew  Thom- 
Bon,  C.E..  uf  (ilniigriw,  who  was  then  engaged  in  superintending 
the  construction  of  new   locks  at  Bluckhtll.     The  Monkland 
Canal  bus  a  depth  uf  S  feet,  and  is  adaiited  for  the  passage  of 
boats  70  feet  in  extreme  length,  including  the  rudder,  IS^feet 
in  width,  drawing,  when  light,  from  IS  inches  to  Si  inches, 
when  loaded,  -^  feet,  and  carrying  a  load  of  60  tons.       It  is 
about  IS  miles  in  length,  and  connects  tlie  rich  minernl  district 
of  Monklnods,  abounding  in  valuable  seams  of  cool  and  iron- 
Lstone,  with  the  Forth  and  Clyde  Canal  at  Glasgow.     As  origi- 
Lnally  constructed  in   1773,  it  extended  from  the  Townhead 
[Basin  at  St.  Kullox,  near  Glasgow,  a  mile  and-a-haif  to  the  foot 
.  of  a  steep  ascent  at  Blackhtll,  where  the  first  reach  termin.ited ; 
and  from  the  top  of  that  accent  it  extended  eastward  to  Sheep- 
ford,  0  distance  uf  S  miles,  where  it  was  stojtped  by  another 
ascent.     An  inclined  plane  fur  railway  wagons  nt  Blackhill  con- 
nected the  two  reaches  of  the  canaL     The  coals  were  unloaded 
from  the  boats  in  the  upper  reach  into  the  wagons,  run  down 
the  inclined  plane,  and   again  loaded  into  hoatii  in  the  lower 
reach,  which  was  a  tedious  operation,  and  hurtful  to  the  coals. 

At  one  time,  the  canjil  was  in  such  an  unprosperous  state  that 
it  was  seriously  contemplated  to  fill  it  up;  iinu  it  is  understood 
that  the  chief,  if  nut  tne  only  reason  why  thiit  intention  was 
nut  carried  out,  was  the  want  of  pecuniary  means.  As  matters 
have  turned  out,  it  is  very  fortunate  that  the  company  could 
nut  «pare  funds  to  fill  up  tne  canal,  for  the  original  100/.  shares, 
which  were  at  one  time  down  to  At.  or  7/.,  afterwards  rose  tu  be 
worth  about  3900/.  This  remarkable  rise  in  the  value  of  the 
canal  stock  may  alfurd  wime  encouragement  to  the  shareholders 
in  bome  of  the  many  unremunemtive  undertakings  of  the 
present  time.  This  prosperity  was  brought  about  mainly  by 
I  the  gradual  development  of  the  mineral  riches  of  the  district, 
aided  materiuUy,  however,  by  the  farther  extension  of  the 
ranal.  nnd  by  otner  new  works  and  improvements. 

About  the  year  17Sd,  a  set  of  locks  whh  constructed  nt  Illnck- 
hill,  enabling  boats  to  pass  from  the  one  reach  to  the  other. 
Two  locks  were  conetnicted  at  Sheepford,  and  the  canal  was 
extended  thence  eastward  two  miles,  to  \Voodhall,  near  Airilne; 
and  in  lIBo  the  Forth  and  Clyde  Canal  Company  formed  the 
connection  calleil  the  Cut  of  Junction,  about  one  mile  long, 
between  the  Muukland  Ufii>in  at  St.  llollux  ami  the  Forth  and 
.Clytle  Canal  Basin  nt  I'ort  Dundas.  so  that  cargoes  ciin  nuw  be 
COnreyed  from  the  further  extremity  of  the  .Monkland  Canal  to 
Glasgow,  or  to  the  Forth  and  Clyde  Ship  Canal,  without  break- 
ing bulk.  The  set  uf  locks  at  Blackhill  consists  of  four  duuble 
locks  75  feet  by  14  feet,  having  each  two  lifts  of  la  feet,  the 
whole  height  from  reach  to  reach  being  generally  96  feet,  hut 
var)'ing  a  few  inches  according  to  the  supply  of  water  and  to 
the  iitate  of  the  winds. 

No,  a*},— Vol.  XV.— July,  18JS. 


Id  the  year  1837  tbe  two  uppermost  locks  were  so  very  much 
out  of  repair  that  It  became  necewary  either  to  rebuild  them  or 
tu  construct  two  new  ones.  On  being  consulted  then  by  the 
Monkland  Canal  Company  as  to  what  was  best  to  be  done,  1 
recommended,  in  order  to  save  stopping  the  trade  during  the 
time  that  the  work  was  in  progress,  to  build  two  new  locks  by 
the  side  of  the  old  ones;  and  I  advised,  in  order  tu  sare  water, 
that,  if  sufficient  space  could  be  found  for  three  chambers,  each 
lock  should  be  divided  into  three  lifts  of  ft  feet  eacli,  instead  of 
into  two  of  IS  feet,  assuming  that  the  two  lowermost  lock« 
sbuuld  be  rebuilt  on  that  plan  at  some  future  time,  or  that  two 
new  ones  should  be  constructed,  and  keeping  in  view  that,  ulti- 
mately, it  might  be  necessary  to  have  two  sets  of  locks,  whioh 
might  allow  the  ascending  trade  to  pass  by  the  one,  and  the 
descending  by  the  other.  From  the  want  of  roum,  and  fnim 
the  additional  expense  that  would  have  been  incurred,  the  lost 
recommendation  was  not  adopted,  but  it  was  rettulved  tu  pro- 
ceed immediately  with  the  construction  uf  twu  new  double 
locks  by  the  side  of  the  old  oneit,  which  was  done  from  plans 
furnished  by  me  in  1838.  By  the  time  that  the  two  new  locks 
wore  finished,  it  had  become  evident,  from  the  great  incri;aie  in 
the  trade,  that  either  an  entire  second  set  uf  locks  must  be  con- 
Htruoted,  or  some  other  means  must  be  devised  for  pasiiing  & 
greater  number  of  boats  than  could  be  accommodated  by  one  set 
of  locks.  The  trade  in  the  canal,  to  the  extent  of  about  seven- 
eighths  of  the  whole,  is  downward  towardii  Glasgow,  consisting 
almost  entirely  of  cooln  and  iron;  the  other  eighth,  passing  up- 
ward, cfmsists  chiefly  of  ironstone,  limestone,  and  manure;  con- 
sequently nearly  afl  the  boats  descend  the  locks  loaded,  and 
three-fourths  of^them  return  empty. 

'I'he  plan  proposed  by  .Mr.  Thomson  for  taking  up  the  empty 
boats  by  nie^uu  of  an  inclined  plane  seemed  suitable  for  such  a 
trade,  and  it  was  remitted  to  me  by  the  committee  of  manage- 
ment to  report  on  it*  In  that  plan  there  wok  only  one  line  uf 
rails  prop4>sed  for  the  boats,  whicn  were  to  be  taken  up  aSoat  in 
a  caifi»on  placed  on  a  carriage.      The  other  line  wan  tu  be  uccu- 

Eied  entirely  by  water-vettsels,  which  were  to  form  the  counter- 
alance  and  the  moving  power,  water  being  filled  into  them 
fVom  the  upper  reach  of  the  canal,  and  emptied  out  into  the 
lower  reach.  A  chain,  having  the  one  end  attached  to  the  car- 
riage and  caisson  and  the  other  to  tlie  water-ves»elH,  was  to 
pass  over  the  upper  rim  of  a  large  horizontal  drum  or  pulley, 
at  the  top  of  the  inclined  plane,  placed  between  the  two  lines 
of  rails.  According  to  this  plan  one  pulley  was  quite  sufficient, 
as  no  bite  or  friction  was  necessary,  the  load  being  at  one  end 
of  the  chain  and  the  moving  power  being  ntt.-iched  to  the  other. 
iMr.  Thomson,  however,  suggested,  in  a  postscript  to  his  report, 
that  it  might  be  expedient  to  employ  a  steam-engine  instead  of 
the  water-veesela  as  a  moving  power. 

In  a  report,  dated  October  1839,  I  recommended  that  the 
plan  of  the  inclined  plane  should  be  adopted  with  modifica- 
tions; the  first  of  which  was,  that  there  should  be  twu  lines  uf 
rails  fur  the  busts  instead  of  one,  so  that  the  descending  cai- 
riage should  act  as  a  counterbalance,  but  nothing  more,  to  the 
ascending  one,  and  that  tiiu  motive-power  should  be  a  steam- 
engine  acting  on  two  vertical  drums,  each  having  a  chain  of  its 
own,  instead  of  there  being  only  one  chain  pHssing  over  the 
upper  rim  of  A  horizontal  pulley.  I  proposed  twu  plans:  first, 
one  by  which  the  vessels  were  tu  be  bruuplit  up  dry  on  a  cradle, 
and  launched  over  the  mimmit  of  tlie  incline  into  the  upper 
reach  of  the  ciuial,  thereby  not  only  losing  no  water  at  all  in 
the  upper  reach,  but  actually  gaining  a  quantity  fur  every  boat 
that  was  brought  up  equivalent  to  the  displacement  by  the  boat 
when  immersetl;  and  second,  one  having  the  bunts  taken  up 
afloat  in  a  watertight  caisson  like  that  suggested  by  .Mr.  Thum* 
son,  having  a  gate  or  sluice  at  each  end,  and  set  level  on  a 
moving  carriage.  One  caisson  was  to  be  niii  duM  ti  full  of  -vHter 
into  Ihu  lower  reach,  its  lower  gate  opened,  the  boat  floated  into 
it,  the  gate  again  shut,  and  the  cais»on  and  boat  hauled  uu  to 
the  top  of  the  incline,  while  the  other  caisson  was  dcuccnuing 
on  the  opposite  line  of  rails.  U'hcn  the  caisiion  reached  the 
lop  it  was  to  be  pressed  hard,  by  means  of  a  couple  of  screws, 
against  the  frame  of  the  gnte  of  the  unpcr  runch,  »o  as  to  make 
A  water-tight  juiut,  by  which  means  tne  caituHni  ntigbt  be  made 
to  serve  the  purpose  of  a  shallow  lock,  and  nu  water  would  )>e 
wa<)ted  except  the  vtry  smnll  quantity  contained  bct^^ecn  the 
gates  of  the  cannl  and  the  upper  Kate  of  the  caisson,  which 
dues  not  amount  to  50  cubic  feet.  This  plan  admits  of  empty 
boats  being  sent  down  as  well  as  taken  up;  but  the  cases  of 
empty  boats  passing  down,  although  they  do  occur  occasionally, 
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are  but  rare.  The  ownera  of  boati  objeeted  to  their  being 
ptiunded  on  and  Uunched  from  the  cradle,  from  (ear  of  injiir> 
ing  them;  nnd  »o  Uiat  plan  wiui  laid  aside,  but  the  other  was 
considered  feasible. 

In  1B40.  Sir  John  Macnelll  waa  called  on  to  report  on  the 
inclined  plane.  He  al(w>  recommendeil  Its  adoption,  and  pro- 
posed tnkin^  up  the  vessel  lying  dry  on  a  carriage  or  cradle 
provided  with  small  wheels  running  on  level  rallit  Axed  on  the 
principal  carriage.  The  carriase  wat  to  be  first  run  dn«-n  into 
tho  luwer  reach,  and  the  vcwel  flualed  on  to  it,  irhen  the 
carriage  was  hauled  up  to  the  top  of  the  incline,  the  smaller 
carriage  or  cradle  was  to  be  moved  forward  off  the  main  car- 
riage into  a  shallow  lock  of  masonry  with  rails  in  the  bottom, 
the  outer  gates  shut  on  it,  and  tbe  water  admitted  from  the 
canal,  by  which  means  the  boat  would  be  floated  off  the  crsdle 
and  into  the  ranal,  after  which  thn  water  in  the  lock  was  to  be 
run  down,  and  the  apper  carriage  moved  back  to  iu  place  on 
the  principAl  mrriage.  Sir  John  prop<Mfd  that  there  flliould,  in 
the  first  place,  bo  only  one  liuat-carriage  nnd  one  lock,  leaving 
the  second  ones  until  the  increase  in  the  trade  req'iired  them. 
On  another  line  of  rails  there  was  to  be  a  rounterbiilnnce  etjual 
to  one-balf  of  the  weight  of  the  boat  and  carriage.  The  mi>tive- 
power  was  recommended  to  be  a  high-pressure  steam-engine, 
though  one  of  the  drawings  which  accompany  the  report  shows 
a  water-wlicel.  The  engine^  when  nut  taking  up  boats,  was  to 
be  employed  in  puroning  back  into  the  upper  reach  the  water 
that  had  been  run  aown  out  of  tlie  shallow  lock,  and  which 
otherwise  would  have  been  wasted. 

However,  it  was  ultimately  resolved,  instead  of  carrying  out 
any  of  the  plans  of  the  ini^Tined  plnnes,  to  rebuild  the  two  old 
upper  locks,  nnd  to  build  two  new  lower  ones,  so  as  to  give  nn 
entire  double  set,  which  was  dune  in  18il.  l^he  intermediate 
basins  were  enlarged;  a  graving-dock,  entering  from  the  lower 
reach,  was  rerauved,  to  make  room  fur  the  new  locks;  a  new 
graving-dock  was  built  in  the  upper  reach,  and  other  improve* 
ments  were  effected.  After  this  the  trade  was  amply  accommo- 
dated until  .luly  1819,  when  the  supply  of  water  ran  short, 
notwithstanding  thnt  storage  is  provided  exceeding  3OO,(XK},QO0 
cubic  feet,  and  the  canal  was  shut  in  consequence  fur  six 
weeks.  It  then  became  evident  that  some  effectual  menus 
must  he  adopted  for  preventing  any  such  interruption  in  future. 

I'he  Monklaod  Catjitl  had  by  this  time  become  the  property 
of  the  Forth  nnd  Clyde  Canal  Company,  and  in  September  1H1.<I, 
I  was  cnlled  on  to  report,  along  with  Mr.  BatcniHo,  tbut  com- 
pany's connulting  engineer,  as  to  the  best  means  to  bo  devised 
lor  sectiring  the  uninterrupted  use  of  the  canal,  by  providing 
an  additioniil  supply  of  water  for  lockage  or  otherwise.  Wo 
considered  the  plan  of  providing  an  additional  supply  of  water, 
by  enlarging  the  store-reservoirs,  or  forming  new  ones,  and  by 
pumping  water  from  the  lower  to  the  upper  readi;  and,  finiilty, 
we  turned  our  attentiun  to  the  old  scheme  of  the  inclined  plane, 
the  designs  for  which  had  Iain  aside  fur  ten  or  eleven  years. 
After  due  consideration,  we  found  that  there  was  grent  difficulty 
in  increaaing  the  supply  of  water  by  ndditionul  storage,  seeing 
that  the  existing  reservoirs  were  already  sufficiently  capacious 
for  the  extent  of  gathering-ground,  as  sometimes  they  were  not 
AUod  once  in  a  year;  and  aiso,  th«t  there  would  he  very  great 
expense  and  loss  of  power  in  pumping  up  water  from  the  lower 
to  the  upper  reach,  as  there  would  be  required,  with  the  best  of 
management,  at  least  12,(><)0  cubic  feet,  or  350  tons,  to  be 
Dumped  up  96  feet  fur  every  Iniat  passing  the  locks.  After 
iiaving  considered  and  weighed  all  the  difficulties  ami  objections 
on  both  sides,  wo  BnuIIy  agreed  in  recommending  the  applica- 
tion of  the  inclined  plane,  having  the  boats  taken  up  water- 
borne  in  a  caisson,  as  being  the  most  expeditious,  the  most 
economical,  and,  under  all  circumstances,  the  moat  eligible  mode 
uf  jiassing  the  empty  boats. 

The  committee  of  management  adopted  this  recommendation, 
and  resolved  to  proceed  immediately  with  the  construction  of 
the  inclined  plane.  About  the  end  of  October  Ifltfi,  they  in- 
structed me  to  prepare  the  working  plans  and  specifications, 
aulhoritiing  me,  at  the  same  time,  to  communii-Jite  with  Mr. 
Batemaii,  which  I  did  occasionally,  and  had  the  benefit  of  bis 
advice  and  sua-geslions.  The  earthwork  was  c^mtracted  for  by 
the  middle  of  Novemlwr,  and  the  buildings  and  machinery  were 
contracted  for  in  the  middle  of  January  1850.  The  whole  work 
was  to  have  been  completed  by  the  middle  of  May  1850,  but 
owing  to  various  delays  it  was  not  ready  for  action  until  the  end 
of  July.  The  general  arrangement  is  much  the  same  as  that 
propowd  in  183ff;  but  the  caissobfl  and  carriages,  instead  of 


being  formed  of  timber,  as  then  proposed,  are  made  of  maJleafale 
iron;  wire  ropes  have  been  subHtituted  fur  the  chains  formerly 
intended,  and  various  other  improvements  and  modifications 
have  been  adopted.  In  arranging  the  details  and  working 
drawings,  and  tiieu  in  superintending  the  execution  uf  the  work, 
I  have  had  the  benefit  of  the  valuable  assistance  and  co-opera- 
tion of  my  friend  Mr.  Stirling,  CK.«  and  1  bi^  to  acknowledge 
my  great  obligation  tu  him. 

I  shall  now  proceed  to  describe  the  plan,  aa  It  has  been 
actually  carried  into  execution,  and  which  is  illustrated  by  the 
engravings,  IMates  XXIll.  XXIV.  and  XXV. 

The  two  caissons  are  constructed  of  boiler-plates  |-lnch  and 
i^inch  thick,  riveted  together.  They  are  each  atrangtheoed 
by  ttiirly  ribs  of  T-Iron,  and  are  set  on  a  malleable  iron  carriage 
strongly  framed  and  braced,  and  raised  up  at  the  lower  end,  n 
as  to  keep  the  caisson  level.  The  caissons  are  70  feet  long,  or 
juat  the  extreme  length  of  the  boats,  including  the  rudder, 
13  ft.  t  in.  wide,  and  "2  ft.  9  in.  deep,  exclusive  of  wuh-board* 
to  keep  the  water  frum  splashing  over. 

The  water  is  only  meant,  huwover,  to  be  9  feet  deep,  thai 
being  sufficient  to  float  tlie  deepest  empty  boat.  The  cross- 
section  of  the  caittson  is,  as  nearly  as  may  be.  taken  frum  the 
mould  of  the  boats,  with  a  hollow  space  for  tne  keel,  eo  aa  to 
contain  as  little  superfluous  water  as  poenble.  Kach  caiaeoa 
has  ten  pairs  of  wrought-iron  tiangeil- wheels,  similar  to  thoee 
uf  an  ordinary  rail  way -carriage,  whereof  eight  pair  are  3  feel 
diameter,  one  pair  2  ft.  3  in.  diameter,  and,  in  order  to  keep  the 
caisson  as  low  as  possible  above  the  rails,  the  ujipermost  pair  ta 
only  18  inches  diameter.  There  are  upright  timber  fenaers  a| 
the  sides  of  the  caissoua,  for  guiding  the  boats,  and  fur  fixing 
the  sluice-gearing,  framed  and  hound  across  tho  top,  so  an  tu 
give  greater  strength.  The  sluices  are  counterbalaooed,  and 
are  worked  each  by  two  racks  and  pinions.  The  weight  of  the 
carriage,  caisson,  and  water,  or  water  and  boat,  variee  from 
70  to  80  tons. 

The  gauge  of  the  railway  is  7  feet,  and  the  distance  between 
the  centres  of  the  two  lines  of  rails  is  lU  ft.  3  in.  The  gradient 
is  1  in  10;  and  the  height  from  surface  to  surface  of  water  being, 
IIS  before  stated,  £>6  feet,  and  the  length  of  the  carriage  70  feet, 
the  whole  length  of  the  incline  requires  to  be  1030  feet;  but  an 
odditional  length  of  10  feet  has  been  allowed  as  a  provision  for 
the  case  of  the  water  being  very  low  in  tho  lower  reach,  and 
consetjuently  the  whole  length  of  tho  incline  is  1040  feet.  The 
rails  are  (>5lb.  to  the  yard,  with  flat  soles,  and  are  screwed 
doa-n  to  longitudinal  sleepers.  These  are  of  half-logs  when 
the  ground  ts  solid,  laid  on  continuous  stone  blocks  with  croa^ 
ties  15  feet  apart;  but  are  of  whole  timbers,  with  cross-bearenL 
resting  on  piles  12  feet  apart,  where  the  ground  is  made  up  aod 
soft.  There  is  a  caHt-iron  ratchet-plate  along  the  outside  of 
each  rail,  also  screwed  down  to  the  longitudinal  sleeper;  and  «■ 
a  means  of  safety,  in  the  event  of  any  accident  befalJing  the 
ropes  or  machinery,  there  are  palls  attached  to  the  eamagea, 
working  constantly  into  the  teeth  of  the  ratchets  while  the 
caisson  in  ascending,  and  ready  to  drop  into  them  when  descend- 
ing, the  instant  the  tension  is  taken  off  the  rope. 

The  motion  is  given  by  two  coupled  high-pressore  sleom- 
engines,  of  SJ-hurse  power  each,  with  horizontal  cylinders. 
This  is  a  much  greater  puwer  than  is  needed  during  the  greater 
part  of  the  transit;  but  it  is  nearly  nil  required  at  the  time 
when  the  descending  caisson  is  entering  the  water,  and,  m 
losing  its  gravity,  ceases  to  act  as  a  counterpoise,  in  oonee- 
quence  of  which  the  engines  have  for  a  short  distance  to  pull 
up  nearly  the  whole  weight  of  the  ascending  caisson,  water,  and 
boat.  There  is  a  duu hie- friction  dnig  on  the  fly-wheel,  acted 
on  by  the  piston-rod  of  a  email  steam-cylinder,  by  means  uf 
which  the  machinery  may  bo  speedily  stopgted  and  held  uo.  A 
pinion  on  the  crank-shaft  outside  of  the  engine-bouse,  2  ft.  4^  In. 
in  diameter,  drives  a  spur-wheel  on  the  lying-shaft,  of  7  ft.  9  In. 
diameter,  having  a  friction-wheel  in  its  interior,  which,  for  tl« 
aakc  of  safety  nnd  of  preventing  shocks,  is  made  to  slip  when 
any  unuKiiat  resistance  is  met  with.  The  introduction  of  this 
friction- wheel,  which  is  similar  to  that  commonly  used  in  dredg- 
iog-mnchines,  was  suggested  by  Messrs.  Vule  and  ^V'ilkie,  the 
contractors  for  the  machinery,  aud  is  a  decided  improvemeot. 
A  pinion,  £  ft.  10^  in.,  on  the  lying-shaft,  drives  a  spur-wbeel 
of  10  ft.  7  in.  on  the  drum-shaft  which  is  farthest  down  the 
incline,  being  on  the  left-hand  line  of  railH  ia  looking  down,  or 
the  further  side  from  the  engine-house.  This  spur-wheel  drires 
another  similar  wheel  on  the  drum-shaft  which  is  uppermost, 
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and  on  the  right-hand  line  of  mils  looking  duwn,  or  the  lide 
^pearc«t  the  engine-house.     These  shaAti  are  all  of  malleable 

Jt  is  neoesMry  to  hnve  the  two  drums  on  separate  shafts,  bo 

B  to  move  in  opposite  directions,  in  order  that  the  one  may 

leoil  and  the  other  uncoil  the  rope  at  the  same  time^  both  hj  tJie 

[Upper  aide;  otherwise  another  drum  or  pulley  wuuld  have  been 

LTeiiuired  to  bring  up  the  rope  Trom  the  luwer  side  of  one  of  the 

Fdrumii.     The  drums  or  rope-rollM  are  16  feet  in  diameter,  4  feet 

Ifcroad.  and  make  one  turn  nearly  for  every  twelve  strokes  of 

I  eaginea^  so  that  while  the  enginea  are  going  at  their  usual 

of   forty   Ktrokett   (though    they   often  go   considerably 

Iter),  the  caissons  are  travelling  at  the  rate  of  about  2  miles 

in  hour,  and  the  time  occupied  in  ascending  or  descending  is 

^ctwecn  five  and  six  minuter. 

The  rope-rolls  are  formed  of  wrought-iron  arms,  rings,  and 

l^racing,  with  a  cleading  of   lK>iler-pIate  ^-inch  thick.       The 

mea,  which   wer^   manufactured   at   the   Patent    Wire  Kope 

rorks,  Gateshead,  are  V  inchefl  in  dinmeter.     They  are  guided 

ren  to  the  d'omt  by  a  screw  and  moving  pulley  appnratuK,  and 

[•re  attftr:hed  to  the  carriages  by  strong  draught-springs  placed 

~n  the  'rame  under  the  enisson.     The  springti  serve  the  purfiose 

if  j'iviny  jerks,  and  also  are  made  the  means  of  letting  down 

',t!ie  palls  in  the  descending  carriage,  in  the  event  of  any  accident 

;fcefalling  the  rope  or  machinery,  and  thereby  taking  the  tension 

iff  the  spring.     A«  originntly  constructed,  when  the  cai8«on  got 

the  top  of  the  incline,  two   palls  fell  into  clnmti  fumied  on 

]ying-«haft  extending^  across  the  top  of  both  raila,  and  acted 

on  by  means  of  a  lever  and  screw  worked  by  hand,   which 

med  round  the  shaft,  and  so  pressed  the  caisson  hard  to  the 

ites.     This  acted  well  enough,  except  that  it  gave  too  short 

range  for  trtopping  the  carriage  in — vii.,  only  about  4  inches, 

ind  consequently  the  caissons  were  sometimes  brought  with  too 

iiuch  impetus  agiunst  the  gates,,  which  tended  to  shake  the 

uilding,  and  to  strain  iinnecGssarily  the  ropes,  sprioga,  and 

Biachinery. 

Mr.  Crichton,  the  manager  of  the  Canal  Company,  devised 
I  india-rubber  buffer-joint,  which  is  useful  hoth  for  more  per- 
'ct  tightness  and  for  lessening  the  jerk;  but  as  a  still  more 
•ffectual  precaution,  a  hydraulic  apparatus  ban  now  been  pro- 
— ided  in  addition,  which,  while  the  engines  are  working,  slowly 
aisei  a  heavy  weight,  and  when  the  caisson  18  at  the  top  of  the 
_,ncline,  this  weight  Is  made,  by  turning  a  cock,  to  act  by  means 
of  runs  or  ptHtuns  on  two  sliding  ratchets,  into  which  the  palls 
idrop  as  before,  hut  which  have  a  range  of  3  feet;  and  as  the 
engines  can  be  stoptied  with  caso  quite  within  that  range,  the 
liak  of  striking  the  bnilding  is  now  altogether  avoided.  This 
'atus.  which  was  made  by  Messrs.  A.  Mare  and  Son,  of 
IMCOW,  Is  placed  in  the  spur-wheel  pit,  between  the  two  lines 
raits,  And  is  directed  by  a  man  stationed  in  the  pier  between 
«  two  gates,  where  he  also  opens  and  shuts  the  gates.  The 
iginal  screw  apparatus  is  still,  however,  retained,  and  can  be 
ed  in  the  event  of  anything  beine  wrong  with  the  hydraulic 
iparatus,  A  self-acting  trigger  Iioh  also  been  applied,  by 
leans  of  which  the  steam  is  first  pnrtinlly  and  then  wholly  nbut 
when  the  cnrriag-e  gets  to  the  proper  place. 
After  the  canal-gate  has  been  shut,  the  caisson  is  slackened 
from  the  framing,  and  the  joint  opened,  so  as  to  allow  the 
iter  contained  between  the  two  gates,  amounting,  ns  before 
ited,  to  about  50  cubic  feet,  to  eMcape  by  means  of  a  trana- 
rse  WTought-iron  trough  and  a  line  of  pipes  into  the  upper- 
lOst  baain  of  the  cannUlocks.  Any  water  in  the  caisson  wnich 
above  the  ordinary  or  nroper  level,  in  consequence  of  the 
pper  reach  being  over  full,  is  also  run-off  in  this  way,  so  as 
»t  to  overload  the  carriage;  or,  if  required,  the  cainson  may  be 
itirely  emptied.  It  wilt  jirahKbly  he  found  advisable,  except 
>cial  caiK%,  to  bring  up  the  boats  not  quite  afloat,  hut 
\y  bearing  on  the  bottom  of  the  caisson,  in  which  case  the 
iding  caisson  would  also  require  to  be  partly  emptied,  so 
to  give  less  strain  on  the  ropes  and  machinery. 
The  original  spur-wheels  on  the  drum-shafts  had  either  been 
ide  too  slight,  or  there  must  have  been  a  flaw  in  one  of  them, 
shortly  after  the  machinery  had  been  set  to  work  last 
ugust,  one  of  the  wheels  broke  in  pieces.  Luckily  it  was  the 
icond  wheel  that  gave  way,  or  that  on  the  upper  drum-shaft, 
Hch  is  driven  by  the  one  on  the  lower  drum-slinft.  Hod  it 
n  the  driving-wheel  or  that  on  the  lower  drum-shiifl  which 
ive  way,  both  must  have  been  stopped.  As  it  was,  instead  of 
^-.oppiog  the  incline  entirely,  and  so  losing  the  benefit  of  it 
during  the  dry  season,  one  ui  the  carriages  was  worked  all  the 
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rest  of  the  autumn,  until  there  was  enough  of  water  stored  to 
insure  the  locks  being  kept  going  for  the  rest  of  the  year.  Of 
course  the  work  was  carried  on  at  n  very  great  disadvantage  in 
this  way,  as  the  engines  hatl  a  very  great  deal  more  work  to  do 
than  they  otherwise  ought  to  have  had,  owing  to  the  want  of 
counterbalance,  and  at  the  same  time  were  doing  only  half  tite 
effective  work;  but  even  with  these  drawbacks,  there  were 
taken  up  generally  about  30  boats  n-day,  and  in  all  Wii,  includ- 
ing a  few  empty  tioats  descending,  were  passed  over  the  incline, 
up  to  the  beginning  of  November,  when  it  was  stopped  fur  the 
winter.  Thti  is  equal  to  a  saving  of  nine  entire  days'  water  in 
the  ordinary  working  of  the  canal,  which  is  reckoned  at  fully 
CO  boats  down  and  as  many  up  in  one  day. 

The  time  taken  by  a  boat  to  pass  all  the  locks  is  from  half- 
an-hour  to  forty  minutes;  but  as  there  may  be  one  boat  in  each 
of  the  four  locks,  that  would  admit  of  four  passing  during  that 
time  by  each  set  of  lucks,  or  from  IS  to  16  by  both  sets  oflocks 
io  one  hour,  supposing  no  interruption  to  occur  from  boats 
going  in  opposite  directions  stopping  each  other,  which,  how- 
ever, very  frequently  takes  place,  and  on  an  average  not  more 
than  nine  boats  can  ue  reckoned  on  us  passing  up  or  down  in  an 
hour. 

The  whole  time  taken  to  ascend  the  inclined  plane,  allowing 
two  minutes  to  enter  the  caiiHton,  and  two  minutes  to  leave  it, 
does  not  exceed  ten  minutes;  but  as  one  boat  is  entering  while 
another  is  leaving,  there  is  a  boat  panned  upwards  every  eight 
minutes.  Were  there  always  empty  boats  both  ascending  and 
descending,  one  would  be  passed  up  and  oue  down,  both  in  tea 
minutes;  but,  as  it  has  been  before  stated,  cases  of  empty  boats 
descending,  although  they  do  occur  sometimes,  are  very  rare. 

Putting  out  of  consideration  the  aggregate  amount  of  traffic 
that  can  he  pantefl,  the  time  saved  by  the  incline  to  each  boat,  con- 
sidered by  itself,  is  from  two-thirds  to  three-fourths,  as  each  takes 
only  nine  or  ten  minutes,  instead  of  thirty  or  forty,  toaacend; 
and  there  is  also  a  very  great  economy  in  the  wear  and  tear  of 
the  boats  and  gates,  and  in  labour  of  men  and  horses,  by  using 
the  incline  instead  of  the  locks.  This  seems  now  to  be  so  well 
undvrstoiHl  that  there  is  a  great  feeling  in  favour  of  having  the 
inclined  plane  worked  constantly,  instead  of  only  during  cum- 
mer, as  wati  originally  intended;  and  there  is  little  doubt  that 
soon  it  will  be  found  necessary  to  keep  it  going  all  the  year 
round. 

The  working  of  the  inclined  plane,  af\er  it  had  been  wii*- 
pended  for  above  four  montbii  during  the  winter,  was  resumed 
on  2Ut  Marrh,  and  it  has  been  acting  successfully  and  satisfae- 
lority  since  then  up  to  the  present  tinie,  taking  up  generally 
about  13  boats  in  two  hours. 

From  «ith  March  till  ^rd  August  18.51,  there  were  passed 
over  the  incline  .V2?7  boats  up,  and  W5  down,  making  a  total  of 
d4^.  The  longest  day's  work  was  ten  hour&,  and  the  greatest 
number  of  boat»  passed  in  a  day  was  S5.  Rather  a  ningular 
effect,  and  one  which  it  may  bo  worth  noticing,  is  produced,  In 
the  frequently-occurring  csKes  of  the  boats  being  token  up, 
for  the  sake  of  lightening  the  load,  with  rather  less  than  the 
full  depth  of  water  in  the  caisson,  which  is  due  to  the  level  of 
the  canal,  or  when  the  upper  reach  of  the  canal  is  over-fulj. 
On  the  opening  of  the  two  gates  or  sluices,  after  the  caisson 
has  been  pressed  close  to  the  nmuth  of  the  canal,  n  rush  of 
water  takes  place  from  the  canal  into  the  caisson  to  level  the 
surface,  and  thia  water  being  stopped  by  the  after-end  uf  the 
caisson,  recoils,  and  forms  a  wave  in  the  opposite  direction, 
which,  striking  the  steru  of  the  boat,  drives  it  with  a  con- 
ilderable  impetus  out  of  the  cais^n  into  the  canal,  without  any 
help  being  required  from  the  burse.  This  result,  which  whs 
quite  unlooked  for,  considerably  expedites  the  working  of  the 
incline. 

The  total  cost  of  the  iodine,  including  land,  amounteil  bo 
about  13,500/, 

In  conclusion,  I  have  to  express  my  sense  of  very  great  obli- 
gation to  Mr.  Crichton,  the  superintendent  of  the  Forth  and 
Clyde  Canal  Company;  Mr.  .M'C'«il,  the  overseer  of  masons; 
Mr.  Wilson,  the  overseer  of  mechanics;  and  .Mr.  Thomson,  the 
overseer  of  the  Monklond  Canal,  for  their  KcalouE  and  efficieut 
co-operation  in  their  respective  departments,  in  carrying  inW 
execution  the  plan  of  the  works,  und  in  devising  means  for 
giving  increased  facility  and  efficiency  to  the  working  of  the 
inclined  plane. 

Jambs  Lksuc,  C.E. 

Edinburgh,  F^nttarySSthj  lfli9. 

8?* 
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Reference  to  Engravings  qf  BlackkiB  Canal  Inclined  Plane, 
Plata  XXIII.  XXIV.  and  XXV. 

a  9,  line*  of  riiU  lod  ritcbett  Uid  on  longitudiail  limbers  :  gug«  of 
rkilt  7  fi^et. 

tbf  C«iMAn  and  carriije  of  wrought-iron.  Ctiison  70  feet  long, 
13  ft.  4  in.  wide,  ind  2  ft.  9  in.  <(e«p.  wUK  wooden  rriming  to 
Mrre  u  fender)  for  guidiog  Iraat,  which  iilbown  la  the  caiiioo. 

(ffi  Dnitnt  or  rop«-roili,  16  feet  diameter,  and  making  abool  ods 
torn  for  twetre  itroket  of  the  eagiae. 

dd.  Spur-wheel*  far  driring  tope>rolls. 

»€.    Pinion  fur  rlriTing  ipur.MbeeU. 

fj",    Vertical  iluicea  at  ends  of  caiiion. 

Iffft   Befcl  gear  for  iifiin;  tinicet,  with  balance. weight, 

A  h,  Vertical  iluieei  at  entrance  to  upper  reach  of  canal. 

t  i.    Gearing  and  portcultii  for  lifting  iluices. 

A  k.  Gearing  for  laying  ropct  ob  the  mil*. 

fJ,  Hjdraalic  apparatut  and  weight  of  S  looa.  lifted  4}  feet,  for 
preating  caiaion  with  a  power  of  L2  tona,  and  a  range  of  3  feet, 
close  up  to  the  maaonry  of  the  canal,  ao  a»  to  tiftbten  the  joint. 

mm, Trough  for  carrying  the  ipilled  natcr  into  the  uppermoat  batin  of 
the  canal. 

n  n,  Springi  for  takiog  jerk*  off  Ibe  rope  and  for  norkiug  the  aafetf 
p«lls. 

0  0,  F&lls  alwajr»  working  la  the  tatcheli  when  the  caiiion  ia  aaceod- 
ing,  and  alio  arranged  lo  aa  to  work  when  the  caUaon  ia  de- 
tcending,  ihonid  anything  go  wrong  with  tlie  rupe. 

ppt  Hope  (heare. 

g  J,  Stair  down  to  rope.roll  chamber. 

ta,  The  u|)per  reach;  n'li',  the  eanal  boat;  rr,  hnitom  of  canal; 
p' p',  pinion  on  end  of  crank. ihaft.  diiiing  wheel  with  fiiction- 
centre,  and  lying-ihaft  carrying  pinion;  «,  motive-power,  two 
cvupled  engifte*  of  25.horte  power  each.  Average  heltht  from 
■urfare  to  surface  of  water,  96  feet ;  length  of  raili,  1 040  feet ; 
gradient,  1  in  10. 
Weight  of  carriage,  caUaon,  water,  and  boat,  frota  70  to  80  toni ; 
weight  of  empty  bg«t,  about  22  toot. 


AD.MISSIOX   OF   DAYLIGHT    INTO   BUILDINGS. 

By  lloBKRT  Hesketh,  Arcbitect. 

{Paper  rtad  at  the  Royal  ln4titute  of  Sritvh  Architects^  May  \lthJ] 

LiviiT  lina  been  reckoned  by  philosophers  as  by  no  meaiu 
ainongHt  the  least  Dec««8nry  of  the  subatances  or  influences 
which  Daturo  has  (frovided  for  the  proper  development  of  the 
functinnii  of  animals,  especially  of  taoee  endued  with  rationnt 
faculties.  Every  nidimentar}'  treatitte  on  chemiHtry,  physiology', 
or  other  branch  of  nntural  philosophy  which  touchcu  upon  the 
pulijecta  of  light  or  of  organic  matter,  whether  in  the  animal  or 
the  vegetable  kingdom,  connects  the  perfect  development  of 
the  one  with  the  full  tnduence  of  the  other.  Lavoisier,  writing 
iti  the  laat  centurj',  states — "Thus  much  is  certain;  that  plants 
which  grow  in  darkness  are  altogether  white,  languid,  and  un- 
heallhy,  and  that  to  make  them  acquire  viffour,  and  receiver 
their  natural  colnurK,  the  direct  influence  of  light  is  absolutely 
necciwarT.  Something  similar  takes  place  even  in  animalv. 
Mankina  degenerate  to  a  certain  degree  when  employed  in 
cedentarv  manufactures,  or  livinc  in  crowded  house*,  or  in  the 
narrow  lanes  of  large  cities;  wnereaa  they  improve  in  their 
nature  and  constitution  in  most  of  the  country  labours  which 
are  carried  on  in  the  open  air."  It  is  remarkable  that  this 
philosopher  has  placed  light  as  an  agent  of  health  even  before 
pure  air,  and  the  other  sanitary  requirements  which  are  receiv- 
ing mo«t  attention  at  the  present  day.  Hut  upon  rational  and 
moral  bcingti  there  is  doubtless  a  beneficial  influence  on  the 
mind,  greater  and  more  direct  than  that  upon  the  body,  so  that 
it  may  be  luifely  ntltiged  that  habitual  existence  with  de6ciency 
of  light,  wliiUt  it  cannot  improve  the  intellectual  faculties,  is 
uHfavMurable  to  cheerfulness  of  mind,  high  standard  of  moraLi, 
and  health  of  body. 

This  preface,  aliort  aa  it  is,  I  almost  feel  to  be  unneceiwiry, 
before  offering  to  your  attention  some  remarks  and  suggeatioiis 
as  to  some  of  Uie  meaiiK  by  which  archltecta  may  carry  into 
practice  in  their  buildings,  especially  in  narrow  and  confined 
parts  of  towna  where  miit<t  difficulties  on  this  subject  occur,  a 
»iure  system  of  obtaining  a  sufficiency  of  daylight.  The  objects 
to  which  tills  paper  is  limited  are— -^r<r,  to  demonstrate  the 
methods  by  which  light,  admitted  through  openingit,  may  be 
estimated  jtfropor/ioHoWj/  as  to  quantity  and  effect;  tecotutly^  by 
reference  to  existing  buildings,  to  endeavour  to  settle  the 
numerical  proportionn  obtained  by  such  estimate  into  definite 


effects;  and,  thirdly,  to  suggest  meann,  where  the  definite  i 
so  aBC«rtained  is  too  little,  of   increasing  that  effect, 
ascertaining  the  increase. 

Scarcely  any  rules  on  this  important  subject  have  be«n  laid 
down  by  writers  on  architecture.  Such  a<i  they  are,  they  will 
b«  in  most  instances  deceptive,  and  it  will  even  be  safer  to  trust 
to  one's  general  idea  of  sufficiency  than  to  nuch  rules.  Palladia, 
for  instance,  has  said  that  the  openings  of  windows  should  not 
exceed  a  fourth,  nor  be  less  than  a  fifth  of  the  length  of  a  aide 
of  a  room,  and  should  be  in  height  two  and  one-sixth  timen  the 
width.  .Mr.  Gwilt  huH  given  the  neareat  approach  to  a  definite 
rule  that  I  have  met  with,  which  is  to  allow  1  foot  of  glacs  to 
100  cubic  feet  of  room.  The  subject,  evidently,  reqnirea  a 
more  exact  system  of  computation;  and  1  trust,  that  wnatever 
may  be  your  opinion  of  tne  system  now  proposed,  you  will,  at 
least,  pardon  tne  attempt,  ^me  matters  which  cnme  into  a 
full  consideration  of  the  aubjer-t  (it  will  be  seen])  are  not  ascer- 
tained with  that  precision  which  will  result,  I  think,  from  expe- 
riment, conducted,  except  in  (uie  instance,  on  Jie  basis  of  the 
system  now  to  be  defined.  They  do  not,  howevor,  prevent  • 
practical  use  being  at  once  made  of  the  system.  Ont  of  theae 
IS  of  importance,  anil  retjuire*  careful  investigation — ^'z.,  the 
proportion  of  li^ht  which  is  absorbed  in  its  passage  thi?agh 
different  kinds  of  gla-Hs  at  different  angles  of  incidence.  C^row.i, 
sheet,  and  polished  plnte  gla^s,  allow  almoxt  all  the  light  to 
pass.  Rough  plnte  and  ground  glaas,  including  rough  plate 
gnwnd  either  on  the  rough  side  or  that  which  is  nre-elaxaa,  ar» 
aa  transparent  In  their  t^ubxtance  as  the  others,  and  the  only 
additiiinal  absorption  of  light  which  takes  place  is  owing  to 
irregularity  in  the  refraction  of  rays  at  the  surfaces,  many  of 
them  being  so  refracted  into  the  substance  of  the  glass  as  to  be 
partially  or  wholly  absorbed.  If,  therefore,  the  respective 
action  of  the  three  surfaces  —  viz.,  rough,  fire-glazed,  and 
ground,  on  rays  of  light  at  different  angles  of  incidence  were 
determined,  a  very  approximate  proportion  may  be  found,  show- 
ing the  relative  obBtniction  by  all  these  different  kinds  o(  gtacs. 
Fluted  and  emboRsed  gla»i  of  various  kind<i  may  be  added  to 
the  list,  though,  if  the  flutings  and  embossments  are  flat,  pro- 
bably they  do  not  intercept  the  light  more  than  the  glass  first 
above-mentioned. 

Ill  forming  any  estimate  of  the  light  to  be  derived  in  any 
place,  variablenesa  in  the  sources  of  light  must  not  be  taken 
into  account,  but  proviaion  muat  be  made,  especially  in  ottr 
climate,  for  sufficiency  under  ordinarily  unfavourable  circum- 
Blancee.  For  thiH  reaxon,  a  southern*' aspect  must  be  treated 
as  a  northern,  and  the  zenith  an  a  horizon,  though  in  towns  the 
former  is  often  by  far  the  purer  source.  The  hemisphere  of 
sky  will  therefore  be  consideied  as  an  equable  source  of  light. 

Method*  of  ettimating  the  Proportions  of  Light  paeaing  through 
one  or  more  Ojjeniitgt. 

When  a  (>laDe  ia  exposed  to  a  hemisphere  of  light,  the  inci- 
dent light  is  equal  in  every  part  of  it,  and  therefore  every 
figure  on  that  plane  receives  light  In  proportion  to  its  area. 
\\  e  shall  consider  the  case  of  rectanglei,  and  from  them  (includ- 
ing squure»t)  wo  shall  obtain  the  proportion  on  the  inscribe^ 
circles,  elli|>se^  and  other  figures  by  direct  pro]H>rtion. 

As  we  must  examine  the  subject  with  reference  to  the  »b- 
Htructions  to  the  incident  light  which  ordinarily  occur,  we  must 
therefore  find  a  measure  whicl]  will  give  us  the  quantity  derived 
from  every  portion  of  that  homispiiere.  Now,  to  every  point 
in  a  rcct.ii)glc  (so  exposed  to  a  hemisphere  of  light)  a  ray  falls 
from  every  point  in  the  liemiKphcrc.  Systematizing  thoNe  rays 
accordiitg  to  their  parallel  (lireotiun,  they  would  form  an  infinite 
number  of  pri^tmti  of  which  the  rectangle  tu  the  cominun  base. 
The  light,  however,  falling  on  the  rectangle  may  be  measured 
proporiiuJuiltiy  by  estimating  the  proportion  nf  rays  falling  on 
tlie  verticiil  planes,  passing  through  the  middle  of  its  lenKth 
and  widlli  reHpectively.  Mr.  llesketh  then  explained,  by  £*• 
grama,  how  the  proporliuna]  quantity  of  light  may  be  deter- 
mined when  falling  upon  a  rectangle  exposed  to  a  hemisphert 
of  light,  or  when  passing  through  a  similar  opening  in  aa 
opaque  plane  without  thickness — the  formula  being  the  same. 
Uc  noticed  also  that,  inasmuch  as  a  horizontal  likylight  in 
expoHed  to  a  hemisphere,  but  an  uprisht  window  to  only  a 
quadrispbere  of  light,  tlie  value  of  the  former  is  exactly  double 
that  of  the  latter. 

"  A  aonilMrir  Mp»ct  tbould  l>e  cvnilderetl  a*  ilestnUe.  Dot  to  iiiucta  In  mp*et  ot 
ll|bi  uof  wamtk,  aail  ot  th*  «uj  irinvni  wt.  In  oar  dull  itiiiuilr*,  itvrlva  ffum  mo 
ocMtlonal  flaua  •(  btlghums.  The  rcgulalUtn  of  luiib  U^bt  li  a>»«  llU^ 
b<f  bUadaaMntlaluUiaa  brammuraJ  prorblotu. 
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Mr.  Heaketh  next  considered  theproportloiute  diminution  of 
li|;ht  oceaiiloned  by  the   vnrious  oostructions  wliich  occur  in 

rtractice,  nnd  first,  that  owing  to  the  tliicknesA  of  the  wall  or 
nclnHiirc  in  wliich  is  the  rectanf^lar  opening.  Thi«  irns  demon- 
^Btrated,  first,  with  regard  to  openlngH  with  square  side*;  «©- 
I  «y>ndJy,  where  part  of   the  Hide*  in  imlayed  off;  and  thirdly, 
I  where  the  sides  are  altogether  irre^ltr.'     The  aame  niethtMl 
\  vaa  applied  to  all  kinds  of  openingM  in  HticceKsinn,  «nch  ■&  well- 
holes  through  several  floors  under  a  skylight,  secondary  or  hor- 
rowed  lightH,  Hn<l  to  Hhnfta  for  admitting  light.     In  the  case  of 
m  micceBBioD  of  well-hol^s,  it  would  he  necessary  to  deduct  from 
^  the   light   which    naiises  through    the   first   that   which  paaaes 
kthroofh  the  second^  in  HKcertaining  the  nvailable  light  hetween 
\  the  re«pe<itive  floors.     The  method  pnipiiwd  can  only  be  pro- 
1  perly  descrihed  when  iUuKtrated  by  the  diagrams.     It  may  He 
■tated  that  the  basis  of  the  method  is  the  consideration  of  the 
parallelograms  of  raya  which  would  pnsit  through  an  opening  in 
that  plane  (through  each  of  the  middle  lines  of  its  length  and 
[  breadth  respectively)  which  is  perpendicular  to  the  plane  of  the 
window  opening;  commencing  with  one  of  the  extreme  rays 
^  which  can  unss  through  (where  the  width  of  the  (larallelograra 
In  nf/)^  ana  proceed  inir  with  the  parallelograms  in  either  such 
plane  derived  from  ttie  Auccensive  ^wrtions  of  the  source  of 
flight;    which   parallelograms   nt   first   continuously  increase   in 
^  width,  and  then  auitinuoutily  decrease  till  they  vanisli  again  in 
I  the  line  of  the  other  extreme  ray.     Tliejte  would  be  measured 
r«t  soccessive  small  intervals,  say  degree*,  hy  the  chords  of  the 
I  Bucceaive  arcs  of  the  semicircle,  dettcnbed  on  the  line  of  one 
•f  the  extreme  rays  hetween  the  angles  limiting  the  successive 
pamllelograms  in  width,  and  therefore  by  the  sines  of  the  half- 
wee,  which  area  corresiKind  with  the  angle  made  with  the  aide 
r  of  tlie  opening  by  the  line  (ttiajfoiiat)  of  the  extreme  ray.      The 
lisiuiu  of  the  aineM  of  all  these  area,  multiplied  by  the  radius  (or 
^llilf-diagonal},  would  give  a  proportional  measure  of  the  rays 
I  pueing  through  the  opening  in  the  planes  both  of  ita  length  or 
khreadth;  which  results  being  multiplied  together,  w<iuld  give  a 
I  number    measuring    proportionably-    the    whole   lisht   poaaing 
through  the  opening.     A  table  of'^the  sums  of  sines  of  angles 
from   0°  to  90^   is  all   that  is   required   to   make  the  estimate 
f  simple  and  short.     Thnuifh  circular,  elliptical,  nnd  other  open- 
tings  do  not  always  strictly  follow  the  proportion  of  the  circum- 
Horibing  square  or  recuagle,  yet  they  do  so  sufficiently   for 
ipnctical  purposes.     Kxamples  of  the  application  of  the  rulen 
■were  given  in  the  following  cases  of  windows  H  feet  by  3  feet: 
rCrst,  in  an  opaque  plane  witliout  thickness;  secondly,  in  an 
I8-incb  wall,  with  square  jambs  and  cill;  and  thirdly,  in  the 
aame  wall,  with  the  inner  9  tnchce  of  the  jambs  splayed  off  to 
an  angle  of  IJ%  and   with  a  recessed  window-back  9  inches 
thick.     'I'fae  proportionate  numerical  values  deduced  were,  in 
Lthe  first,  30,1  CI;  in  the  second,  16,3S4;  and  in  the  third.  19,fi47; 
Ithoee  numbers,  by  comparison,  showing  the  loss  by  thicanesa  of 
IvbU,  and,  on  the  contrary,  the  gain  by  splaying  the  jamba  and 
^oesnng  the  window-back. 

The  next  daaa  of  obstructions  to  daylight  consists  of  exter- 

iDal  objects.    These  arc  »o  variouH  in  their  forms  and  characters, 

tftiid  oReo  practicallr  so  difficult  to  measure  that  no  very  precise 

uuJes  can  be  laid  down.     In  towns  they  are  chiefly  buildings 

nrhtch   may  be  generally  classed  aa  either  parallel  or  perpen- 

Idicular  to  the  wall  of  the  window,  or  nearly  ho.     If  the  build- 

iSngs  are  opposite  to  a  window,  and  nearly  parallel  to  the  wall  of 

Ithe  window,  the  angular  hciaht  of  the  buildings,  taken  from  the 

middle  of  the  window,  would  give  the  proportion  of  obstructed 

"itbt,  and  then  the  •turns  of  the  sines  must  bo  taken  only  to  the 

[igle  made  with  the  perpendicular  by  the  tine  from  the  middle 

of  the  window  to  the  top  of  the  opposite  buildings.     Tbin  will 

give  the  direct  light.      The  reflected  light  from  the  buildings 

Ivould  be  found  by  applying  the  formula  to  the  remaining  aiigu- 

|l«r  height  of  the  buildings,  multiplied  into  such  a  fraction  as 

ruuld  represent  the  ratio  of  the  reflected  light  to  that  of  the 

Jut  in  all  cases  of  objects  which  are  distant,  it  would  be  easy 
|to  form  a  judgment  of  the  upper  line  of  that  which  may  be 
BOOsidered  as  the  intercepted  iun«  of  light,  two-thirds  of  the 
fide  obstructions,  measured  spherically,  being  allowed  to  one- 
third  of  the  opposite  ones  in  forming  the  average.     In  practice, 
think   this  method   will  be  found  very  easy  of  application. 
Vhen  the  buildings  are  near  and  come  within  the  scope  of  the 
r*rrhitect's  ineasurementtt,  then  the  light  will  he  accurately  aa- 
Icertained  hy  reckoning  the  linew  which  form  the  outline  of  the 
^obacured  portion  of  sky  bs  the  out^dt  of  the  opening  which 


admits  light.  Where  there  is  a  roof,  as  of  a  portico  or  veran- 
dah over  the  window,  the  outside  lines  of  the  soffit  must  be 
considered  to  be  tlio  out.side  of  the  opening.  Generally,  it  may 
be  remarked  on  this  head  that  nccesuble  ohstructiuoH  may  be 
estimated  by  supposing  them  as  parts  of  the  stdeM  of  the  open- 
ings —  inaccessible  ones  t>eine  more  distant,  it  is  of  leas  in>- 
portance  to  estimate  accurately. 

Method  of  atimating  Effective  Light  paastng  into  a  Room. 

We  have  as  yet  considered  the  prt>portioos  of  li^ht  passing 
through  openinss;  it  remains  to  inijuire  into  the  effect  of  the 
light  in  a  room.*  The  distance  to  which  light  passes  into  a 
room  after  admission,  though  it  makes  no  ditTerence  as  to  fjuan- 
tity  (because  exactly  as  the  intensity  of  light  dimioiahea,  so  the 
area  of  surface  lighted  increa^»-~vix.,  as  the  square  of  the 
distances  from  the  opening  to  the  parts  where  it  falls),  yet.  In 

firactioe,  a  room  is  found  to  be  much  better  lighted  when  the 
ight  passes  far  into  a  room  than  when  only  to  a  short  distance. 
Thia  effect  i«  caused  perhaps,  first,  by  the  eyes  adapting  them- 
selves to  particular  lights  b^  a  slight  alteration  in  their  form; 
and  thuK,  if  a  room  be  partially  lighted,  they  adapt  themselves 
to  the  stronger  partial  light,  nnd  the  other  parts  appear  more 
gloomy.  The  converse  of  this  is  shown  hj  the  effect  of  sun- 
light produced  at  dioramas,  \c.,  Inr  the  direct  light  from  the 
vky  contraated  with  the  darkness  of  the  remainder  (if  the  room. 
The  second  cause  is,  perhaps,  the  better  adaptation  of  the 
whole  room  to  utfe  when  ail  ih  sufficiently  lighted  than  when 
part  is  lighter  than  necessary,  and  part  too  dark  for  comfort. 
There  are  probably  no  means  of  forming  an  exact  estimate  of 
the  value  of  the  distance  traversed  by  light  after  ndmiision 
before  it  falls  on  the  suifaces  of  the  room.  The  value  certainly 
varies  where  the  distance  varies,  but  it  also  dues  not  vary  so 
rapidly  as  the  distance.  From  this  (and  consideration  of  facts), 
I  think  the  effect  (though  not  the  quantity)  of  light  may  be 
deemed  to  vary  as  the  square  root  of  the  average  distance 
through  which  it  traversed  a  room.  For  ascertaining,  then,  tlie 
effective  light,  the  numerical  value  of  the  proportioinite  quantity 
should  be  multiplied  by  the  squaio  root  oi  the  distance. 

Little  has  been  yet  said  with  regard  to  the  light  reflected 
from  external  objects.  These  vary  exceedingly,  not  only  in  the 
light  or  dark  colours  of  the  surfaces,  but  also  in  the  quantity  nf 
light  falling  on  the  surfaces,  both  which  circumstances  greatly 
affect  the  quantity  of  light  reflected  from  them.  Where  oppo- 
site buildings  are  very  near  to  one  another,  they  will  be  sha- 
dowed btf  one  another;  and  therefore  much  ieaa  reflected  light 
will  result  in  such  cases.  Much  may  doubtless  be  done  by 
having  white  or  light-coloured  surfaces,  but  iierhajw  no  Hurfare 
obtainable  for  a  wall  exposed  to  the  o[>en  air  can  permanently 
reflect  more  than  one-tenth  of  the  light  received  upon  it. 

Method  of  atcertaining  Definite  E^ffeeU  qf  Light. 
A  surer  mode  of  lighting  rooms  in  such  places  will  be  pro- 
posed below,  and  I  will  now  pass  to  my  second  object,  of  endeo- 
vouring  to  settle  the  numerictil  prvjutrliaim  obtained  hy  tlie 
above-mentioned  processes  into  d^nite  i;ffects.  Now  the  only 
means  of  coming  to  a  result  on  this  head  i«  to  show  the  numeri- 
cal proportions  which,  on  the  biisis  of  the  forma  of  estimate 
before  given,  are  found  in  different  existing  buildings.  From 
our  knowledge  of  the  effect  which  we  can  perceive  in  such 
buildings,  we  may  determine  the  number  which  should  be 
assigned  to  rooms  of  different  kinds  for,  say,  every  100  cubic 
feet  in  the  room.  At  a  future  time.  I  hope  to  collect  more 
examples  than  I  have  as  yet  been  able  to  do;  and  till  then  I 
shall  not  attempt  to  settle  thoj«  numbers  for  fear  of  mislead- 
ing, but  will  only  give  the  results  in  a  few  buildings  where  the 
estimates  have  been  made — vix.: — 

PanlAtom  at  Jtome.f 

Cable  cootentt  1,8S9.873  feet  without  side 

Numerical  viloe  of  liglit 9flVifit}7  [chspels. 

Numertcal  value  per  100  cubic  feet  ..  476 

Rotunda,  Bank  ttf  Enytand, 

Cubic  contents   rj&.477  feet. 

Numerical  valae  of  light 1,933,023 

Numerical  value  per  lOO  cubic  feet  ..  1,500 

'  The  difftnact  oMulooctl  by  the  m>iin*r  tn  which  k  nxnn  li  to  bv  coLourad  ur 
furnlthMl  cAnmil  form  ihr  tubjict  of  any  ml*,  but  muil  be  Uk«n  Into  urcoitot  by 
caUraaUrg  Ui«  rirci.-l  of  Ught  In  exiitiiig  (tain[ilM  ot  Tirioui  claiM*  vr  rtt^mi. 

t  Prvbdbtr  t^«  PknLh«OD,  -xhieh  h«i  b«en  noted  for  ll<  talttleacr  of  llfbt,  iiw«i 
It  to  iD«b«i)[Lt«r  skTuf  iMy.  (m  tLe  piiipurttou  katmall  Ctfaipar«a  wtUt  building 
Id  klcfland. 
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.Vw  Dravmff  Cffice,  Damk  ^  Enslawi. 

Cut>lc  conleoti   201,240  fMt 

NuiscrioftI  raloe  q(  light 6,979,260 

Numerical  tbIuc  per  100  cubic  feet  ..  2,932 

Frtematom^  flaU,  Ortoi  Qitetn  Strtet. 

Cubic  contenli    98,193 

Nonerical  value  of  li|bt  2,136.922 

Numerical  vilne  per  100  eublcfeet  ..  2,170 

Great  Ilaitt  Etittom  Ttrmmtu. 

Cubic  eontenu    483,730 

Numerical  Tslae  of  lifht S^7MU 

^fumerical  value  per  100  cubic  feci  ..  1,090 

3fean*  of  obtaining  Additional  Light  where  (V  Definite  Effect  it 
t'A)  HttU:^  and  qf  aacertaining  the  Additionat  I-^fftet. 

This  object,  tlte  third  nropo«e(l,  may  be  obtaioed  br  the  om 
of  reflecturB.  Very  little  u»  has  hitherto  been  made  of  thi« 
expedient,  and  this  is  probably  owinfr  to  the  difficulty  (often 
impos<iibilit)<')  of  placing  a  reflector  6i)  that  it  will  be,  at  the 
same  time,  in  a  proper  position  for  reflecting  the  lirht  to  par- 
ticular part8,  and  yet  neither  obstructive  nor  uneighuy;  and  to 
the  difficulty  of  regulating  any  aurh  reflector,  and  of  obtaining 
reflectoru  which  will  not  be  injured  by  the  tun,  the  weather  and 
the  atniOMpliere  of  townit. 

A  single  reflector  may  generally  be  placed  on  either  the  out- 
side or  innde  of  a  window  or  Hkylight,  so  as  to  throw  the  light 
from  the  (perhaps  small)  portion  of  sky  which  remain*  unob- 
scured  over  head  to  any  part  in  which  mure  light  is  required. 
But  besideti  the  objections  already  mentioned  to  a  single  reflec- 
tor, there  la  also  a  con^idemble  low  of  nde-light  either  by  the 
reflector,  if  within  the  window,  being  partly  obitcured  hy  the 
window-jambs,  or,  if  without,  by  its  reflecting  part  of  the'side- 
liffht  against  the  outside  of  the  wall,  and  not  into  the  room. 
All  thei^e  difficulties  may  be  overcome  in  almost  awcry  case  by, 
as  it  were,  cutting  up  the  single  reflector  into  strips  and  arrang- 
ing them  one  above  the  other,  either  in  the  reveal  of  the  win- 
dow, or  in  some  other  part  where  it  will  not  interfere  with 
ventilation  or  the  action  of  the  sashes.  These  comhinations 
may  be  arnui^jcd  horizontally,  vertically,  or  obliquely,  accord- 
to  tlie  positions  of  the  centre  of  the  unobscuretl  portion  of  sky, 
and  of  the  part  into  which  the  light  is  to  be  thrown,  and  accord- 
ing to  the  shape  of  the  opening  in  which  the  oombinntion  is  to 
be  pinced, 

Mr.  Hesketh  then  exhibited  models  of  different  methods  of 
applying  the  principle.  First,  a  model  of  a  combination  ndapteil 
for  flxing  in  the  reveals  of  windows.  The  reflectors  would 
measure  each  4  inches  or  &  inches  wide  by  the  width  of  the 
opening,  and  be  regulated  instantaneously  by  a  lever  bar  move- 
ble  from  the  inaide  of  the  window.  They  would  be  similar  to 
tliB  specimens  exhibited,  of  glann  coated  in  a  brilliant  manner 
with  resl  silver  chemically  deposited,  and  therefore  protected 
from  the  oxidising  effects  of  the  atmosphere.  He  stated  that  a 
combination  had  been  fitted  to  a  vault  (at  the  Depot  Wharf  in 
the  IJorough)  S6  feet  in  depth  from  front  to  hack.  The  area 
into  which  the  window  opens  is  a  semicircle  on  plan,  2  ft.  4  in. 
projection  by  4  ft.  10  in.  wide,  with  a  heavy  iron  grating  over  it, 
and  the  result  is  that  smalt  print  can  be  eaitily  read  at  the  far 
end  of  the  vault.  The  second  model  was  a  combination  formed 
with  glass  tubea  {nianuf»ctured  liy  Metuni.  Howell,  of  Blnck- 
friars)  of  an  equilateral  triangular  section  silvered  on  the 
inside,  and  fixed  In  a  light  frame  one  above  the  other  to  form 
a  dwarf  window-blind,  and  the  light  from  the  exterior  falling 
on  the  upper  surfaces  of  the  tubes  is  reflected  into  the  room. 
The  third  was  a  combination,  to  be  fixed  as  on  the  surface  of  a 
wall,  under  a  skylight  or  within  a  window,  from  which  combi- 
nation the  light  is  reflected  in  any  desired  direction. 

In  answer  to  Mr.  Donaldson,  Sir.  Heeketh  said  that  no 
streakiness  whatever  appeared  in  the  light  reflected  because  of 
the  divergence  of  the  reflected  rays  which  therefore  intermin- 
gle at  n  very  short  dist»nce  from  the  combination,  and  thsl  In 
practice  the  eff^ect  was  very  uniform.  The  reflectors  may  be 
combined  with  ventilating  glaiw  luuvrc«;  or  they  may  be  made 
with  wrought-iron  backs,  and  thus  form  fireproof  shutters 
closed  at  a  moment's  notice,  which,  inasmuch  as  their  reflecti%'e 
use  would  bo  mostly  re<juired  in  eases  where  opposite  buildings 
are  near  to  a  window,  would  be  on  important  coniudcratinn. 
He  then  showed  how  an  estimate  may  be  easily  made  of  the 
quantity  and  effect  of  the  reflected  light  on  the  ptinctpleshe 
had  before  defined,  by  considering  that  the  light  reflected  from 
a  reflecting  surface  is  e([aal  to  that  which  would  have  passed 


through  an  opening  equal  to  that  surface,  and  in  the  place  of 
the  reflector,  allowance  being  made  for  the  light  absorbed  by  j 
the  reflector.  As  an  example,  he  supposed  the  case  of  a  toomj 
16  feet  by  U  feet  and  11  feet  high,  having  a  window  7  feet  bf  J 
3  ft.  6in^  opening  into  an  alley  10  feet  wide,  with  the  opposite  j 
houses  ^  feet  high.  The  direct  light  he  estimated  at  40901 
numerical  value,  which  would  give  186  per  100  cubic  feet.  If  J 
three  reflectors  4  inches  wide  were  placed  in  the  reveal,  the  topj 
one  would  give  140S  of  effective  light;  the  second  and  tltird,  ] 
093  each;  total  3393.  These  reflectors  would  scarcely  intercept  i 
any  rays  but  those  which  wonld  hare  fallen  on  the  window-cfll 
and  Jamba,  so  that  together  the  total  effective  lifiht  would  be  | 
about  74ft3,  or  303  per  100  cubic  feet.  Every  additional  reflec-  i 
tor  would  give  40  additional  per  100  cubic  feet.  In  t>ii8  esti- 1 
mate,  an  ullowance  hai*  been  made  for  the  absorption  of  light  1 
by  the  reflectors;  but  this  should  not  be  mode  in  ordinary  caaeii  | 
where  the  ceiling  against  which  the  reflected  light  is  tlirown,. 
being  far  lighter  than  the  floor,  fully  countervails  that  absorp-  ] 
lion. 

Mr.  Hesketh,  in  conclusion,  stated   that  it  was  his  intention 
to  offer  the   Institute  some   suggestions  on  the  admission  of 
daylight  into  particular  buildings,  m  as  to  obtain  certain  quali-  i 
ties  as  well  as  quantities  of  effect,  including  two  claeaee  wUeb  j 
deserve  much  study — viz.,  picture  galleries,  and  warehoneee  for  ^ 
the  sale  of  Mancliester  fabrics,  and  other  such  goods. 

Mr.  Chapuiif,  the  agent  for  Mr.  Troupeau,  exhibited  and 
explained  Rpecimcu^  of  hiu  Diurnal  Reflectors,  which  were  of 
copper,  fluted  and  silvered,  and  protected,  in  some  cases,  by  a 
sheet  of  transparent  glass. 

Mr.  T.  L,  INt.'VAiaktx^v.  the  Chairman,  expreaeed  his  opinion, 
whicli  he  was  sure  was  al«o  that  of  the  members  generally,  that 
the  subject  introduced  by  Mr.  Hesketh  was  one  of  very  sreat 
iiitereHt;  and  as  that  gentleman  had  promised  to  extend  hie 
observations  on  it  at  a  future  period,  he  thought  it  was  desir* 
able,  in  the  meantime,  that  the  niembem  should  take  some  oppor- 
tunity of  visitine  the  places  where  the  invention  describra,  u 
well  OS  thnt  of  Mr.  Troupeuu,  miflht  be  seen  in  actual  use,  M  a* 
to  be  enabled  to  enter  upon  a  discussioa  of  the  subject  mora 
satisfactorily  than  they  could  on  the  present  occasion. 


XOTES   ON   CONSTRUCTION. 
By  Sauubl  Cleoo,  Jun.,  M.  Inst.  C.E.,  F.O.S. 

*•*  TImm  NMt*.  wltm  con)plM«d,  i*1H  bf  finblUlwd  In  •  Mparslt  lonii,  m  •  Bsod- 
Booli  for  Uii  OM  of  tl»  StudeoU  at  ib«  School  g(  CoosUucUoo. 

Bricks  and  BaicKwoaic 

\rt  any  country  or  district  of  a  country  where  stone  fit  ftw 
building  purposes  is  not  founds  bricks  are  substituted,*  which  zre 
made  from  certain  argillaceous  earths,  prepared  by  variouj>  nro- 
cesses  suited  to  the  original  nature  of  the  materia),  moulded 
into  cunveiiipnt  shapes,  and  then  burned.  Mr.  £■  Dobson's  work 
on  the  'Art  of  Making  Bricks  and  Tiles,''f  may  be  consulted  by 
those  students  desirous  of  becoming  acquainted  with  it,  and  n 
few  visits  to  hrickftelds  after  having  perused  the  book  will  afHord 
such  an  intiigtit  into  the  variuus  processes  as  will  be  sufficient 
fur  their  general  guidance  in  practice. 

By  rcas<in  of  a  tux  which  was  imposed  upon  bricks  at  the 
close  of  the  Inst  century,  they  have  been  made  in  n  moold 
10  inches  long,  5  inches  wide,  and  3  inches  deep;  150  cnbioal 
inches  being  the  contentH  of  a  brick  mould  fixed  by  act  of  par- 
liament. The  duty  upon  bricks  was  last  year  happily  repealed, 
still  custom  has  hitherto  provented  much  change  being  made  in 
their  size;  but  there  is  evidently  a  feeling  with  many  of  our 
architects  that  a  change  in  form  is  de<«irable,  and  also  that  for 
the  construction  of  house  walls  hollow  bricks  are  preferable  to 
the  ordinary  solid  ones.  Hollow  bricks  will  certainly  posecai 
one  very  great  advantage — viz.,  thnt  of  preventing  the  penetra- 
tion of  moisture  through  the  wall,  an  object  of  vast  importance 
in  houses  whoi4u  ImAemeids  are  perhan«  beneath  the  surface  of 
uudraiued  ground.  The  best  kind  oi  hollow  brickwork  is  that 
adopted  by  the  Society  for  Improving  the  Condition  of  the 
Labouring  Classes,  from  the  design  of  Mr.  Uenry  Roberta, 
F.S.A.,  honorary  architect  to  the  Society. 

The  dimentiious  of  ordinary  bricks  produced  from  this  mould 
(10  inches  long,  5  inches  wide,  and  :1  inches  deep)  vary  according 
to  the  amount  of  contraction  that  takes  place  during  the  diying 

*  liacvitl  wbrn  tcoBOWT  to  Dot  ttic  cbtrl  i.-oa«l<tetalkM,  lat  wlivn  tur  tiiTLamtiitor 
for  oUitr  rMMba  ll  !•  dMtfftUc  l«  wc  aWM,         t  Wm1«*i  Bwttnrauiry  Sftefc 
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and  burning.     The  arenige  tixe  may  U  ukea  at  »j  to  0  inches 

loDg,  i\  to  tS  inches  wide,  and  2^  inches  deep.  The  depth  of  a 
I  brick  need  not  henr  any  definite  proportion  to  its  length  and 
[Wesdth,  hot  the  length  must  exceed  twic«  the  breadth  by  the 
I  tfUcknew  of  a  murtar  joint — viz.  about  ^-inrJi. 

The  necessary  qualities  of  jfood  bricks  are,  that  they  should 

be  true  in  their  shape,  and  ring  when  struck  together;  because 
\  the  alwencc  of  the  fint  proventu  the  possibility  of  good  work 
[  Wing  esecnted  with  them,  and  of  the  hist  that  they  have  not 
[been  sufficiently  homed.     The  colour  of  a  brick  is  no  index  of 

lt«  quality.  Itricks  of  an  uniform  colour  add  to  the  good  effecj 
t  of  work,  and  therefore  should  be  chosen;  but  tbi«  uniformity 
Lnay  be  of  any  shade.  Trulv-shaped  and  sound  stocfcg  are  the 
mmt  generally  serviceable  for  engineering  work;  f/oce  bricks 
fare  those  which  have  not  been  thoroughly  burned,  and  are 
I  vertnlesa. 

f  When  bricks  arc  placed  together,  and  united  by  mortar  or 
1  cement,  f.it  as  to  form  walbi,  piers,  or  any  other  erection,  it  ia 
I  called  brklcteork.  The  strength  of  a  maw  of  brickwork,  iu  any 
Ifonn  ur  aituation,  depends  more  upon  the  proper  arrangement 
|of  the  materials  forming  it  than  upon  the  strengtli  ui  the 
■materials  themselves,  if  thev  are  at  all  fit  for  the  purpose  of 
Ibiulding— that  is,  if  they  will  not  crush  with  the  weight  of  the 
ln«M  a^ve  them,  and  wiU  resist  weather. 
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Wben  two  contiguous  bncka  hare  a  third  lying  orer  or 
gainst  them,  so  aa  to  cover  the  joint  between  them,  they  form 
-^  certain  dimension  of  overlap,  and  unite  their  strength,  one 
rWick  being  difficult  to  remove  without  the  otliers;  this  is  called 
liiMdl,  and  the  amount  of  overlap  is  the  amount  of  bond;  thus 
ifrom  a  to  6  (fig.  I )  is  half-boud,  the  overlap  being  i^  Inchea,  or 
Ibalf  the  length  of  a  brick;  from  n  to  rf  ik  quarter-bond,  the 
verlap  being  one-quarter  the  length  of  a  brick,  or  2]  inches. 
ttraCdJnjr  bond  ia  when  the  longitudinal  direction  of  the  bricks 
( parallel  to  the  face  of  tlie  wail,  and  consequently  presents  the 
Itohole  length  of  the  bricks  on  the  outside.  Thus  the  course  / 
m  stretching  courfte,  and  the  bricks  of  that  row  are  called 
tntduTt.  JIfading  bond  is  when  the  longitudinal  direction  of 
he  bricka  makes  a  right  angle  with  the  fare  of  the  woU,  and 
_  resents  the  tfut*  of  the  bricka  on  the  outHide,  ati  the  course  p. 
land  the  bricks  in  that  course  are  called  headers.  The  divisional 
1  of  mortar  l>etweeu  the  bricks  are  calltMl  joints,  and  the  rows 
'  bricks  between  each  horizontal  joint  are  called  ooutHt;  thus 
he  upper  and  lower  courses  in  fig.  I  are  stretching  courses,  and 
be  middle  course  is  a  heading  course.  The  thickncns  of  all 
"idcwork,  that  is,  its  depth  from  face  to  back,  is  regulated  by 
)  dimensions  of  bricka;  thus  we  have  a  half-brick  wall,  or  one 
}  Inches;  a  one-brick  wall,  or  one  of  9  inches ;  a  brick-and- 
~  wall,  or  one  of  1^,}  inches;  and  so  on,  advancing  by  half- 
icB.  The  front  of  a  waU  la  called  the  yhce,  and  the  other 
de  the  hack. 

Tlie  height  of  a  wall  la  also  regulated  by  brick  dlmensiona,  and 
I  often  computed  by  the  number  of  courses.  One  way  of  regu- 
ating  the  thickness  of  the  jointa(a  matter  of  great  importance) 
■  to  specify  the  number  of  inches  that  every  four  courses  shall 
Doipy ;  thus,  supfioRing  Bxery  brick  Ui  be  exactly  *i\  inches  deep, 
nd  every  joint  to  be  J-inch  thick,  four  courses  would  be  con- 
ijned  in  1 !  inches;  but  unless  the  bricks  b«  carefully  nicked, 
r  nibbed  to  an  uniform  size,  this  nicety  cannot  be  attained  in 
linary  erections, — but  where  it  is,  the  work  is  called  guiignd 
tk,  because  ail  the  brickn  are  worked  to  a  gauge  4if  a  certjiin 
nension.  In  the  ordnanco  works,  and  the  fronts  of  good 
itoaea,  four  courses  occupy  U^  inches  in  height;  and  in  engi- 
neering works  generally,  except  in  some  particular  instances. 


four  courses  usually  oocupr  12  inches  in  height,  which  ktight  rJWjr 
ought  netyer  to  exrecd;  this  la  allowing  S^  inrhes  for  each  brick, 
and  3-inch  for  each  joint — dimensions  amply  sufficient  to  com- 
pensate for  all  defects,  either  in  material  or  workmanship.  In 
arranging  any  openlnga  in  brickwork,  or  when  proposing  to 
Insert  atone,  the  dimensions,  particularly  as  to  height,  must  be 
regulated  by  that  of  the  courKes,  otherwise  bricks  will  have  to 
be  cut. 

There  are  two  methods  of  bonding  brickwork — viz.,  the  Eng> 
lish  and  the  Flemish;  but  the  latter  method  is  so  objectioaabu, 
that  it  ought  never  to  be  employed,  for  the  reasons  to  be  given 
presentlj-. 

Engiuik  bond  la  the  continuation  of  one  kind  of  bond  through- 
out the  same  course  or  horizontal  layer,  the  courses  being  alter- 
nately all  headers  and  all  stretchers,  aa  in  fig.  1.  The  stretching 
courses  hind  the  parts  of  the  wall  together  In  the  dirertion  of 
its  lejiffthy  and  the  heading  courses  bind  them  together  in  the 
direction  of  ita  thicknenty  or  transversely.  In  plan,  the  bricks 
are  seen  In  half-bond,  and  in  elevation  in  quarter-bond.  It  is 
chiefly  on  this  account  that  old  Knglish  bond  does  not  separate 
at  the  joints,  but  when  a  fracture  occurs  by  the  foundation 
yielding  unequally,  or  from  any  other  cause,  it  runs  indiscrimi- 
nately through  bricks  and  joints,  or  breaks  like  any  other  solid 
body,  such  as  9tone  of  one  piece  would  do.  A  wall  constructed 
in  tuis  manner  baa,  therefore,  considerable  strength,  for  the 
ports  of  a  wall  are  less  liable  to  separate  the  longer  the  bonds 
are.  The  bonds  are  greatest  in  the  direction  of  the  length  of 
the  bricks,  for  one  brick  overlaps  its  neighbour  t  inches,  which 
is  the  length  that  must  be  removed  betore  they  can  separate 
without  breaking. 


^ 


y^ 


a 


Us.  2 

What  Ifl  called  Flemiah  bond  consists  iti  having  alternately  a 
header  and  a  stretcher  iu  the  same  course,  as  in  £k.  9.  This 
mode  was  introduced,  together  with  other  l>utch  fashions,  by 
King  William  III.,  as  may  be  ascertained  by  observing  brick- 
work prior  atid  subsequent  to  that  period,  IfiSS.  Strength  was 
then  sacrificed  to  a  minute  diflference  in  the  outside  apjtearanoe, 
and  bricks  of  two  qualities  were  made  for  the  purpose— a  fine 
brick,  often  to  be  rubbed  and  laid  in  what  is  called  a  close  putty 
Joint,  for  the  exterior,  and  an  inferior  coarse  brick  for  interior 
substance  of  the  wall.  Architects  of  the  present  day  very  fre- 
quently specify  for  walls  to  be  faced  with  malrtur  or  other  fine 
brick,  the  backing  to  be  of  inferior  kind,  that  they  may  obtain 
a  good  outside  appearance:  but  this  Is  obtained  at  the  expense 
of  strength  in  the  wall.  Malm  bricks  contract  leas  in  drying 
and  burning  than  do  common  stock  bricka,  made  from  clay  with- 
out the  admixture  of  chalk;  the  consequence  being,  when  these 
two  qualities  of  bricks  are  thus  used  in  the  same  wall,  a  thicker 
joint  at  the  back  than  at  the  face.  Mortar  joints  shrink  by  the 
prfHsuru  of  the  work  upon  them,  especially  if  it  he  a  slow-set- 
ting murtar,  and  the  thicker  the  joint  the  more  settlement: 
therefore,  a  wall  with  unequal  joints  at  the  front  and  beck  will 
be  in  danger  of  settling  out  of  plumb. 

Various  schemes  have  been  projected  for  obviating  the  defects 
In  working  with  Flemish  bond,  which  defects  are — first,  one  ur 
both  faces  bulging  away  from  the  interior  substance;  seooadlr, 
the  separation  of  the  wall  into  two  thicknesses  along  the  mid- 
dle, called  splitting^  which  is  the  great  terror  of  bricklayers,  ami 
occurs  more  especially  if  the  wall  is  very  high  or  has  to  support 
great  weights.  To  prevent  these  evils  then:  courses  are  at 
intervals  in  the  height  of  the  wall  set  in  cement,  ur  iron  hoop- 
ing is  laid  in  the  joints;  or  diagonal  courses  of  bricks  at  certain 
heights  are  iQtroduced--but  this  is  a  very  doubtful  cure,  because 
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th«  diagonal  coarse  is  not  cootinaed  to  the  outside,  and  the 
bricks  are  much  mfttigled  where  strength  is  wanted.  Others, 
Bgnillf  lay  all  heading  cnurses  within  the  outside  Klemitih  btitid, 
ss  shown  in  fig.  11;  and  this  is  a  practice  in  great  repute^  making 
the  facework  alterniitely  of  brick  and  half^brick  in  thickness. 
This,  as  far  as  relntea  to  the  npHttinij  of  the  tvaJI,  in  an  etfectuaJ 
nro7cntivc;  hut  in  curing  one  evil  another  is  increased,  for  there 
IS  DO  stretching  bond  to  bind  the  work  together  Inngitudinslly, 
the  little  that  occurs  in  Flemisli  bond  being  too  tritUng  to  avail 
much. 


I II 


There  is  yet  another  practical  reason  why  Flemish  bond  is 
ubjectiunahlc.  When  the  Flemish  facings  occur  on  both  sides 
of  the  wall,  they  furnlbh  no  iiidiciitiun  uf  the  interior  arrange- 
ment, they  ttuiiply  no  guide  to  the  workman  as  to  the  disposition 
of  the  vertical  joint*s  for  every  course  is  similar  on  the  outside. 
The  Interior  of  t)ie  top  court^e  ih  not  seen,  on  account  of  being 
covered  with  mortar  for  the  bed  of  the  next  course  above  it ;  ana 
to  rccolJect  how  every  brick  was  laid  benenth,  is  more  than  ran 
be  expected  from  men  who  are  dispatching  work.  The  work 
will,  by  inadvertance,  uruduce  continued  joints  that  divide  the 
wall  into  several  thicKnefises^  when  the  separation  or  splitting 
usually  takes  place.  In  the  old  Englisih  bond,  a  workman  can- 
not lose  his  way,  for  the  outside  of  the  last  course  shows  him 
how  the  next  is  to  be  laid.  It  may  be  observed,  that  in  the  same 
course  there  cannot  be  luiih  heading  and  stretching  bond  with 
complete  effect  throughout  the  line  of  wall,  for  wherever  the 
stretching  bond  is  crossed  by  the  heading  bond,  the  continuity 
and  effect  of  stretching  bond  is  destroyed;  therefore  the  mixed 
position  of  the  bricks  will  not  answer^  and  it  often  produces  a 
perpend iculiir  joitit  in  the  middle  of  the  thicknciis,  diviilinj;  the 
length  effectually  into  two  or  mure  walls.  The  outside  appear- 
ance is  all  that  the  most  strenuous  advocates  for  Flemish  buuil 
can  advance  in  its  favour:  of  this,  however,  opinions  arc  far 
from  being  In  accord.  Thus  much  has  been  said  about  Flemish 
bond  that  it  may  l>e  avoided. 

The  directions  for  laying  English  bund  to  bo  given  in  specie- 
cations  are — each  course  Ut  be  alternately  all  headers  and  all 
stretcJiersj  ev«ry  brick  in  the  aame  course  is  ttt  be  UtiA  in  the  mme 
paraUel  direction,  and  in  no  case  is  a  brick  U>  be  placed  with  its 
whole  length  alongside  of  another,  but  to  be  so  situated  that 
the  end  of  one  may  reach  to  tbo  middle  of  the  others  that  lie 
contiguous  to  it,  except  in  the  outside  of  the  heading  courses, 
when  ehsvr  bricks  necessarily  occur  at  the  ends  to  prevent  s 
continued  upright  joint  in  the  face-work;  quoins,  or  walls  that 
cross  at  right  angles,  will  have  all  the  bricks  of  the  same  level 
course  in  the  same  pamllel  direction,  which  completely  bonds 
the  angles.  These  directions  answer  for  walls  of  all  thick- 
nesses, all  that  is  necessary  being  to  repeat  the  courses  until 
the  proper  thickness  is  attained. 
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Bricks  on  the  same  course  have  half-bond  with  one  another, 
while  the  bricks  of  the  up|»er  and  lower  courses  have  only 
quarter-bond  with  those  above  or  below  them;  this  is  obtained 
by  inserting  cicter  bricks  at  the  ends  of  en*^  heading  course, 
and  these  may  be  quarter  bricks  or  threequarter  bricks;  the 
first  arc  termed  /)ueen,  and  the  second  /rm^,  closers.  Upon  the 
nicety  with  which  these  closers  are  adjusted  depends  the  bond 
of  the  entire  work;  and  to  make  sure  of  the  closers  being  thus 
properly  adiusted,  the  best  workmen  only  should  be  employed 


to  raise  the  nuolna,  which  consist  of  a  certaio  nunbei  oL 
courses  racked  i>nck  above  the  intermediate  portion,  aa  in  fig.  K 
The  (|uoins  give  also  liite  to  the  work.  The  closers  »,  b,  r,  (/,  ar* 
the  bricks  that  give  the  longitudinal  bond,  by  causing  th^ 
second  header  of  the  course  to  lie  hnlf-way  over  the  joincf 
between  the  first  and  second  stretcher,  which  it  would  not  do  ifi 
no  closer  were  inserted.  The  angle  or  quoin  of  the  wall  i^. 
made  perfectly  vertical  (or  plumh^  by  a  plumb-rule,  and  tb4 
courses  are  worked  by  a  guagc-rod,  which  is  a  rod  marked  intV) 
courses  occupying  the  space  specified — viz.,  4  to  U,  11^,  of 
1,^  inches.  These  quoins  are  elevated  at  each  end  of  the  waU, 
or,  if  the  wall  be  very  lung,  at  distances  apart  varying  from 
30  feet  to  40  feet;  a  line  is  then  stretched  on  the  first  horixon- 
tal  joint  betweeu  the  two  quoins,  to  which  the  bricklavers  work, 
and  make  the  line  uf  each  couise  perfectly  horizontal. 

The  vertical  range  of  closer  bricks  are  technically  called 
perpenda,  and  in  specifications  it  is  frequently  thought  ad- 
visable to  direct  that  '*the  perpends  are  to  be  truly  kept;*  for 
when  they  are  not,  the  longitudinal  bond  cannot  be  perfect* 
With  every  c-are,  it  is  always  reiiuieite  to  be  watchful,  for  bricks 
are  not  exactly  of  the  same  length — they  may  overmo,  oi 
underrun  their  position  in  bond;  the  vertical  joints  may  aUo 
vary  a  little  in  thickness,  therefore  a  three-quarter  or  a  cut 
brick  has  often  to  be  inserted  to  gain  anything  that  has  been 
lost,  or  to  keen  back  joints  that  have  overrun.  If  the  face  and 
flank  of  a  wall  be  not  nt  right  angles,  the  quoin  becomes  exter- 
nally a  **squint,"  and  internally  n  ^'bird's  moutb"  or  ^'spUy,* 
for  both  of  which  bricks  have  to  be  cut. 

In  building  what  is  termed  ^'comiKus"  work — that  ts,  work 
circular  in  plan,  raised  quoins  would  be  useless,  as  the  line 
would  form  a  chord  tu  the  arc  of  the  wall,  and  could  not  be 
worked  to;  therefore  the  workman  has  to  use  his  gauge-rod 
constantly  tu  get  his  courses,  and  a  trammel  or  template  for  the 
sweep  of  the  wall.  For  circular  work  of  small  radius,  "com- 
pass' bricks,  moulded  to  the  curve,  arc  used. 

The  mortar  joints  for  the  beds,  ends,  and  sides  of  bricks 
should  be  laid  on  with  the  trowal  carefully;  to  use  technical 
language,  **tbe  work  must  be  flushed-up  solid  with  mortar." 
The  general  way  of  laying  mortar  is  to  spread  the  bed,  scnp« 
off  with  the  trowel  thnt  wliich  exudes  from  the  face-joint  when 
the  brick  is  pressed  into  its  place,  and  then  wipe  the  trowel 
against  the  face-edge  of  the  brick,  leaving  the  remaining  joints 
to  be  tiUed-in  with  the  mortar  that  is  (spread  fur  the  next  bed, 
or  with  grouty  which  is  mortar  made  so  thin  aa  to  run  into  the 
joints.  1  believe  grouting  to  be  utterly  worthless,  and  that 
there  is  no  substitute  for  Hushing' up.  When  carrying  up  work, 
do  not  aliuw  one  jiortion  to  be  raised  above  another  more  than 
3  feet  or  4  feet,  as  the  weight  upon  the  joints  of  any  portion  so 
raised  will  condense  them  more  than  those  lu  the  lower  parts, 
which  should  be  avoided; — not  that  the  compression  amounts  tO' 
much  in  mudenite  work,  but  the  principle  should  be  carried 
out.  If  high  chimney-shafts  have  to  be  built  alongside  of  ordi- 
nary walls,  they  must  not  be  bunded  with  the  wall,  but  left  t 
settle  independently.  If  high  buildings  are  bonded  with  lowi 
ones,  it  is  prudent  to  allow  the  work  to  settle  for  some  days 
one  uniform  height  berr.ire  carrying  up  the  rest. 

It  is  a  connunn   practice  to  leave  toothings  in  the  ends 
walls,  if  it  is  the  intention  at  any  future  time  to  erect  nnlls  I 
continuation  of  them,  .is  wilt  be  observed  in  unfini».))ed  rt>us  o 
liouees.     This  is  a  bad  priictice,  for  the  settlement  of  the 
work  will  almost  alwayti  break  the  bricks  placed  in  the 
ings  of  the  old  work.     Junctions  by  indent  sliould  be  si 
tilted,  which  is  a  hiilf-brick  groove  left  in  the  end  of  tbo  w, 
frum  top  to  bottom;  the  new  work  projected  into  this  groove 
will  settle  without  damage. 

"Voids  must  be  over  voids"— that  is,  all  openings  in  wall* 
must  be  over  one  another,  so  that  the  piers  which  separate  them, 
may  be  carried  up  of  an  uniform  widtn  from  the  foimdiition;  It. 
this  were  not  the  caijc,  the  bases  uf  the  upper  piers  would  bfl 
over  voids,  or  partijilly  so,  causing  certain  inequality  tu  the 
settlement  of  the  work. 

Beneath  voids,  or  beneath  thinner  work  between  piers,  in- 
verted arches,  or  "invert!*,"  should  be  turned,  as  in  fig.  J,  so  that 
the  pressure  may  he  iliAtributed  equally  uver  the  fotinilation, 
and  mUo  that  the  settlement  of  the  piers  may  be  identical  with^J 
that  of  the  thinner  work.  It  is  a  good  custom  to  build  thest^H 
inverts  in  cement.  The  radius  of  curvature  is  usualljr  equal  t^^^ 
the  width  of  the  opening — J.  c,  the  chord  and  two  radii  forming  ' 
an  isosceles  triangle,  as  in  the  figure. 

In  turning  an  arch  between  two  piers,  or  over  an  op«iuag 
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above  which  veight  is  imposed,  the  skew-backs,  or  springing 

A  A,  &g.  5.  niiuuld  Ire  ftirmeil  by  corb«Uiitg  out  the  couraes  of 

I  brickwork  from  the  line  c  (/,  bo  that  the  back  of  the  arch  may 

I  be  dbengsged  from  the  iiitermd  upright  of  the  wall.     Thlri  it 

,  a  cuitom  not  much  follonred,  but  it  would  be  well  if  it  were. 

The  usual  method  is  to  spring  the  arch  from  d;  but  the  pier 

abore  it  has  tlien  a  wedge-tihiiped  Iioao,  which  in  not  calculated 

to  renit  all  the  pressure  due  to  the  urea  of  the  work.     When 

L  any  stone,  a»  at  i/,  it  bedded  in  a  wall,  the  c<)ur«ea  at  the  hack 

[  ihoald  be  tel  in  cement,  to  prevent  unequal  settlemeut. 
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To  give  the  bottom  of  a  wall  greater  «preiid  or  Rurface  in 
[  contact    with  its  foundation,  footings   nre  provided,  as  at   e/, 
\  figs.  5  and  6.     The  receswiry  projection  of  these  footings  will 
be  given  in  the  notes  on  "Foundotions;"  here  it  is  aimpJy  neces- 
sary to  state  tb-it  each  course  should  nut  project  more  than 
quarter-brick  beyond  thut  rtbove  it.     The  bases  of  all   wnlU 
\  must  be  at  right  angles  with  their  faces,  and  the  joints  carried 
I  up  parallel  to  them.    In  "battering"  whIIs,  or  tliose  whose  faces 
lean  fn>m  the  vertical,  thin  must  be  carefully  followed,  ii>  pre- 
vent any  tendency  in  the  joints  to  slide.     The  amount  of  batter 
in  fig.  0  is  one  in  ten,  which  meant  1  fwtt  horizontal  to  10  feet 
vertical;  but  this  ratio  may  vary  accordins  to  circumstancea. 
[  The  strength  of  a  wall  to  resist  horiHintal  or  inclined  pree- 
I  vure  depends  upon  its  base,  other  dimensions  being  constant; 
if,  therefore,  counterforts  or  buttres»e8  are  built  at  inten'als 
*  Bgaiiut   H   trail,  as  in   ftg.  6,  great   additional  stability  may  be 
[attained  with  comparatively  little  additional  material.     In  the 
[notes  on  "Retaining  U'alls,"  a  practical  rule  will  be  given  for 
I  the  dimemuons  of  battering  walls  and  counterfurta. 
I      When  a  timber  plate  has  tu  be  beddeit,  it  must  never  be 
tplaced  within  the  Hulmtatice  of  a  wall,  as  by  decaying  it  will 
Icayse  the  superincumbent  brickwork  to  settle;  but  they  should 
Ibe  laid  on  "salient  c«>urses,"  corbelled  out  to  the  proper  projec- 
lUoi],  as  ingh,  fig.  S;    these  courses  should  be  all  headers  in 
[cement,  the  remaining   thickness  of   the  wall    being   also   in 
I  cement.     Two  courses  of  bricks  in  cement,  corbelled  out  -^ 
incbet,  an  in  the  xketch,  will  give  way  under  a  load  _ 
of  21  cwt.  per  foot  run;  safe  load  stated  to  he  I'i  — 
ewt.  per  foot  run.*     To  give  bond  to  work  beyond  - 
that  possible  to  be  got  by  the  mere  overlapping  of  | 

!the  bricks,  hoop-iron  along  three  or  four  courses  j 

should  be  Uid  in  at  intervuln  of  fruro   10  feet  tu 
is  feet  in  height;  and  If,  in  addition,  these  courses  are  set  in 
cement^  the  "firing"  bond  will  be  more  perfect. 
To  span  openings  which  require  to  have  a  straight  soffit,  as 
Id  hoove  building,  the  flat  arch  is  employed,  hm  in  fig.  7,  which 
{sabMm  of  brictcwork  formed  with  bricks  radiating  to  a  cen- 
I  tre,  so  that  it  may  contain  an  arch  of  9-inch  work.     It  is  too 
[of^en  the  practice  to  build  false  arches  for  this  purpose,  as  in 

•  '  PraEtMloaal  Pavon  Vtoj^  KofiaMf*,'  VoL  VI, 


fig.  B,  which,  having  no  key,  do  not  possess  any  of  the  proper- 
ties of  the  arch,  and  are  worthless;  if  they  stand,  their  sta- 
bility is  due  to  the  adbetfiun  of  the  mortar. 
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The  pressure  that  goad  bricks  will  resist  is  very  considerable; 
well-burnt  stocks  may  be  safely  intrusted  with  30  tons  per  foot 
super.,  but  they  must  be  perftct  bricks.  Place  bricks  will  not 
stand  probably  more  tlian  ¥  tons  per  foot  super.  1  have 
remarked  in  a  previous  chapter  that  bricks  should  be  y^t  when 
they  are  laid,  otherwise  they  will  abmirb  the  moisture  from  the 
mortar,  and  prevent  its  proper  induration. 

.\%  to  the  quantity  of  material  and  labour  required  for  any 
brickwork.  Brickwork  of  considerable  superficial  area,  and  of 
comparatively  little  thickness^  as  in  house  walls,  is  measured  by 
the  rod  of  16^  feet  wpinre,  making  "jT^  feet  super.,  the  thickness 
being  reduced  to  \\  brick  as  a  Htaodanl.  The  rod  therefore 
contains  3UG  cubic  feet.  Find  the  area  of  wall  in  feet,  multiply 
this  by  the  factor  of  the  thicknestt;  the  rettult,  divided  by  37^ 
will  be  the  number  of  rods.  The  factors  are  the  constant 
ratios  wiiich  the  number  of  bricks  in  the  thickness  of  a  wall 
bear  to  l^  brick,  and  are  obtained  by  dividing  that  tliickness 
in  bricks  by  1^.  Thus,  suppose  a  wall  to  be  4  bricks  thick, 
4-^1^^  V'6ti,  which  ix  the  factor  by  which  the  area  of  the 
wall  is  multiplied  to  reduce  it  to  the  standard  thickness. 

Brickwork  in  masii,  as  in  bridges,  retaining  walla,  &C.,  is 
measured  by  the  cubic  yard.  The  heights,  lengths,  and  thick- 
nesses are  taken  in  feet  and  inches;  those  dimensions  multiplied 
tf^tfaer,  and  divided  by  V7,  will  give  the  contents  in  cubic 
yards.  A  rod  of  reduced  brickwork  is  equal  to  1 1^  cubic  yards. 
A  rod  of  brickwork  laid  to  a  l^inch  gauge — i,  «.,  four  courses 
to  13  inches  high,  requires  W^O  stock  bricks.  To  a  gauge  of 
11^  inches,  4MU  stocks  are  rctjuired.  But  iti  buildings  con- 
taining flues  and  bond  timbers,  which  are  nut  deducted  in  mea- 
suring, \Z()Q  stocks  arc  Hufiicient  fur  t  rod. 

One  rod  of  brickwork  requires  71  cubic  feet  of  mortar,  or  I^ 
cube  yard  of  chalk  lime  and  3  loads  of  sand;  or  I  cubic  yard  of 
stone  lime  and  3^  loads  of  sand;  or  36  bushels  of  cement  and 
an  equal  quantity  of  sand.  27  cubic  feet  of  mortar  requires 
.1  bushels  of  lime  and  1  load  or  ?7  cubic  feet  of  ttsnd.  One  rod 
of  brickwork  weighs  on  an  average  \^  tuna.  The*e  quantities 
divided  by  11^  will  give  the  quantities  i}{  material  required  for 
1  cubic  yard.  A  bricklayer,  with  the  assistance  of  hig  labourer, 
will  lay  1000  bricks  in  ten  hours,  in  straightforward  work. 


EXPANSIVE  ACTION    OF  STEA.M. 

Si» — With  regard  to  Mr.  Uankine'a  remarks  in  your  last 
number,  page  191,  I  am  aware,  with  him,  that  steam  does  not 
expand  according  to  Boyle's  law  unless  it  be  maintained  at  a 
uniform  tenq>erHture  during  expanHiun.  This  con<ti deration, 
however,  does  not  affect  the  comparison  I  had  in  view  in  the 
table  quoted  by  him;  for,  so  far  as  my  experience  of  the  action 
of  Kteam  in  well-heated  locomotive-cylinders  gops,  1  have  found 
it  to  expand  sensibly  acc(»rding  tu  the  law  of  Boyle,  which 
shows  that,  in  fact,  the  steam  really  is  in  the  favourable  posi- 
tion required  by  him;  and  bears  out  substantially  what  I  wanted 
to  show — thai  in  well-placed  and  well-condiliimed  locomotive, 
cylinders,  the  steam  would  work  to  much  greater  advantage 
than  it  now  does,  if  every  drawback  were  removed, 

39,  Bucclciieh-jiince,  Edinburgh,  D.  K.  Clabk. 

June  16/A,  18^^. 
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RULES    FOR   SOLID    MENSURATION.* 
By  Ellwood  Morbw,  C.E.,  Pittsburg,  U.  S. 

Trr  leading  rules  uf  solid  mensuration  I^iid  down  in  the 
booka,  Mparate  rules  being  given  for  each  aolid,  ore  the  follow- 
ing, every  one  of  which  may  bo  superseded  by  the  '*priHmuidal 
formula": — To  find  the  ««»Iidity  of,  1,  n  cul»e,  8,  a  parBllelonipe- 
don;  3,  cylinders  and  prisms;  4,  cones  and  pyrnmids;  5,  a  frui- 
tum  of  cone;  6,  a  Outturn  of  pyramid;  7^  a  wedge;  8,  a  pris- 
moid;  9,  a  sphere. 

A  number  of  ether  special  rules  are  ffiren  for  the  soliditv  of 
spheroids,  pnrabolnidA,  and  other  soliuM  of  revolution,  tnetr 
Bpindles  and  segments,  to  many  of  which  our  formula  is  also 
applicable;  but  for  the  purpudesuf  this  cummunication^  it  may 
be  sufficient  to  show,  by  actual  figures,  working  oat  exampleti 
of  the  most  anpromising  cases,  the  anplicability  of  the  **tirift- 
moidal  formula  to  compute  the  solidity  of  a  con*,  a  v>edge,  a 
sphere,  and  a  hctnitphtre.  1  may  here  mention  that  its  accurate 
application  to  spheres  and  spheroids  (solids  of  curved  surface) 
has  excited  the  surprise  or  many  mathematiciana,  who  were 
prepared  to  admit  its  fitness  for  the  mensuration  of  right-lined 
or  plane-bounded  solids. 


DT    SPBCtAL  ROUtSi. 

To  >nd  tk*  Solidily  of  a  Com:— 

UuLB.— MulUpIr  lilt  am  or  ibt  b»c 
by  ih»  htft^hi  «ad  oD«-tblrd  of  tli*  pro- 
duci  will  to  Ibt  Mlldtlir. 

Oi9em.—A  cos<  barfni  * 

AdUnrUr  at   tbe   base  i<f  3, 
und  «  bvlgbt  of  S.    Query: 
Th«  wUctllj? 
?>(2x-78MsS-U16 

Uhl.  Dlam.  


XCLB.— To  the  ItnKlb  of  th«  cdftr  t^l 
Kdrc  Itie  Ifaiitli  of  Ihe  back,  multiply 
Ihla  »uni  by  tin-  ticlcbl  of  Ibr  wrdg-,  ainl 
l)i«n  by  th*  brradih  of  tli?  back  :  ant- 
■IslU  uf  lb«  picMtiict  u'ltl  ht  ttk»  •oIklKy. 

CJvm.— A  mriRi  I  \tt\t\b  of  rtlg*  M. 
Iaa<:k  lenf  tb  s  J(i,  back  brradtta  m  It), 
btlght  lOu.    Qjvrr:  TbeiolliULy? 

l^tMtbofrdgv       .        ■  =60' 

Twk»  back    .  S*  k  3*4U* 


DV    PKUMOtDAL  FoaUDLA. 

7b  jtiMl  IA«  AoUdiry  q^ a  Com:  — 

MA  low  one  lum  the  aivu  oT  Ihe  two 
*llii«,  and  Tutir  llmrt  tUr  middle  taction 
parallel  to  Ifacm-.  tlwn  ttita  aaiii  muttl- 
pltod  by  iinr.^iU  «/  ibe  bd|tit  «U1  (In 
tbr  aoltitliy 

In  Iho  aar  of  the  <>ai>e  ^pp^alt«,  th# 
(IImmcKt  gf  Itie  buw  Ualai  2,  mil  uf  the 
mld-acrlton  I,  we  ba*e,  by  prttmoMul 
formula, 

Uaat  .       3x'iM-;HM=S  Ui« 

1  Ubmb  ntld-MC    IxlxZcMx 4=^3-1416 
Ton  •        •  ='>■ 

S«iiii.ai'x*-aca 


Armor  bu*      .  2l>xll>»)lM 

4  limn  Biklaoc.        ■    40>**4=MW 
Tvp    ....  -     U 

SalltRlr  s  16,0i»| 


>/~. 

y              100- 

/  -  // 

S)IW;VM 

f                a'  X 

I                 'l-^ 

8ult>]IlT  =  l«,<09| 

We  will  now  take  the  case  of  a  sphere,  lo  which  nearly  all 
mathematici.ins  have  at  6rst  nght  denied  the  applicability  of 
the  ^prismoidal  formula." 

Br  SrcciiL  Ut^Lea.  Sr  PaiSHoiDAL  Foauou. 

ToJUid  (b«  SoUdUy  0/  a  SjMn  .■-  ToJI>id  U«  SolUllg y  •  ^lmt:~ 

KtiLi.— MuHlply  tbe  nibe  vt  tbe  dl«-  Tuy            .        ,                     e     0 

neur  by  •&23S.  tbe  prodvi^t  will  be  the  J  itmea  nlil-iw. 

aoUdliv.  13x  tS  X  7dM  »  4^-U2-»04 

fJiom  —A  ■pbH'*  of  a  dtatruter  or  axla  Baw                                      =    0 

lnkii|tb=13.    (Ju«nr:    TbtaoUdlly?  ■ 

Tln-B—  4S2-1WJ4 

l«>tl2«W«-iMBe=B<l47M^Bi>IIHHy.  ihi-12                    -■» 


Sidldlty  =:fc>4-.*80() 

nrjMliW  «oUiMy  Yo  OwJirWv.-        7Q>dthc  <$ottJtfy  qr  a  i/«miij>A«n  .— 
Taka   tbr  Mtne  dlmanalont  aa  la  th*  Dtamrtat  of  D»li|.aNlloii        ..    19  893 

aphrraabove,  and  MB  have—  Ukuuvlcr  of  b«a«  .        ..    12 

2)9<H-?ti  Helgtbt  or  ladiita  .        ,.     II 

—     —  Tlicn  by  Priamoldal  Fumula— 

'»oUai>y=  4a3-|>  Af«a  of  baae  =IU'0S7 

4  iiin»  nfd-aec. 

10*1'  -  10-3»;  ■  -7864  k4=S3»-272 
Tflp  ....  e     0 

4S:"»:V 

->'-5 1 

Solidity  45a-.<K;» 
Hic  dlffannce  In  th«  late  dr«1«iala  b 
owlivg  fo  loo  faw  decimal   |>l«Ck'a  birlnf 
brvH  uimI  In  Utroompnlallitii. 


For  the  take  of  illustration,  it  is  not  necessary  to  bo  any 
further.  I  think  it  will,  on  examination,  b«  admitted  that  the 
'^prtsmoidal  formula"  possesses  iHime  curioui  and  useful  pruper- 
tiea;  and  that  its  adoption  in  the  schools  in  teaching  solid 
mensuration  would  alleviate  very  materially  tbe  ta«k«  of  the 
scholar. 


*  f  ruiQ  tbe  Jnntat  of  Ok  FiuiuHiif  JtnUMf. 


A   NEW    ^!ODE   OF   MEASURING  HIGH  TEMPERA- 
TURES. 

By  JoiiK  Wii^uN,  of  Bridgewater  Works,  St.  Helen's. 

[Paper  read  at  the  Institution  <if  Mechanical  Engineer /."l 

Several  methods  have  been  proposed  for  the  measurement  of 
temperatures  beyond  the  range  of  the  Mercurial  Thermometer. 

Wed^muMfg  Pyrometer  was  founded  on  the  property  which  da^ 
posses:$e8  of  contracting  at  high  temperatures.  This  effect^ 
which  in  the  firiit  injitaiicc  is  due  to  the  dissipation  of  tbe  water, 
hut  afterwards  to  tbe  partiiil  vitrification  occurring,  which  tends 
to  bring  tbe  particles  of  clay  into  nearer  proximity,  may  in 
some  measure  be  regarded  as  an  indication  of  tbe  temperature 
which  occasioned  the  contraction.  The  apparatus  consisted  of 
a  metallic  groove,  Si  inches  long,  the  sides  of  which  converged, 
being  ^inch  wide  above  and  -^inch  below.  The  clay  was  made 
up  into  little  cylinders  or  truncated  cones,  which  fitted  the 
commencement  of  the  groove  after  having  been  heated  Co  red- 
neHs;  and  their  subsequent  contraction  by  heat  was  determined 
by  lowing  them  to  slide  from  tbe  top  of  the  groove  down- 
wards till  they  arrived  at  a  part  of  it  through  which  they 
could  not  pass.  Wedgwood  divided  the  whole  length  of  the 
groove  into  '^40  degreen,  each  of  which  he  supposed  equal  to 
130^  of  Kabrenheit,  and  he  fixed  the  zero  of  ms  scale  at  the 
1077th  degree  of  Fahrenheit's  thermometer. 

*'Wedgwood'B  pyrometer  is  no  longer  employed  by  scientific 
men,  because  its  indications  cannot  be  relied  on.  Every  obser- 
vation requires  a  separate  piece  of  clay,  and  the  experimenter 
Is  never  sure  that  the  contraction  of  the  second  piece  from  the 
same  heat  will  \>t  exactly  similar  to  that  of  the  nrat,  especially 
as  it  is  difficult  to  procure  specimens  of  tbe  earth  the  cumposi- 
tion  of  wliich  is  in  every  respect  the  same.  Hence  also  the 
different  results  ubtained  by  different  obsen-ers:  Guyton  de 
Morveau  making  each  degree  to  c^rreniKUul  to  62i*  of  Fahren- 
heit, instead  of  iSW'  as  slated  by  Wedgwood." — Tumer't  Chth 
nittry, 

Danielta  Pyrometer. — In  the  pyrometer  invented  by  the  Uta 
Professor  Danii'll,  the  temperature  is  measured  by  the  expan- 
sion of  an  iron  bar  inclosed  in  a  case.  This  case  consists  of  a 
bar  of  blacklead  earthenware,  in  which  is  drilled  a  hole,  -^inch 
in  diameter,  and  7^  inches  deep.  Into  this  hole  a  cylindrical 
bar  of  platinum  or  soft  iron,  of  nearly  tlio  same  diameter,  and 
6A  inches  long,  is  introduced  so  as  to  rest  agninst  the  solid  end 
oi  the  hole;  and  uiion  the  outer  or  free  end  of  the  metallic  bar 
rests  a  cylindrical  piece  of  porcelain  called  the  in^x,  l^  inch, 
long,  which  is  kept  firmly  fixed  in  its  place  by  a  strap  of  plati- 
num and  a  little  wedge  of  earthenware.  The  object  of  this 
arrangement  is,  that  when  tbe  instrument  is  heated,  the  metal, 
expanding  at  each  temperature  more  than  the  earthenware  case, 
presses  forward  the  index,  which,  in  conMH|uence  of  the  strap 
and  wedge,  remains  in  the  place  to  which  it  had  been  foreed 
when  the  iuutrumeiit  Js  removed  from  the  fire  and  cooled. 
There  is  a  ncale.,  afterwards  attached,  for  measuring  the  precise 
extent  to  which  the  index  has  been  pushed  forward  liy  the 
metallic  bar;  and  it  thus  iadicstes  the  appaient  elongation  of 
the  bar, — that  is,  the  difference  between  its  elongation  and  that 
of  the  blacklead  case  which  contains  it. 

"Fur  its  indications  to  be  correct  (namely,  that  equal  dila- 
tations should  indicate  equal  increments  of  heat)— it  is  neces- 
sary that  tbe  bar  and  the  case  should  expand  uniformly,  or  both 
vary  at  the  same  rate.  But  as  regards  the  blacklead  case,  \K» 
total  expansion  is  so  very  small  that  any  want  of  uniformity  at 
the  intermediate  points  cannot  be  detected.  As  fur  the  expan- 
sions of  the  mcuillic  bar,  these  are  not  exactly  uniform,  bat 
still  they  afford  a  good  practical  index  of  tbe  relative  intensity 
of  different  fires,  and  would  prove  nn  exact  measure  if  the 
precise  rate  of  exponaloa  coulu  be  determined. "^Tunwr'tf  C%^ 
ndttry. 

Air  Pyrometer, — In  some  cases  the  measurement  of  high  t*iD- 
peratures  has  been  attempted  by  means  of  a  hollow  sphere  of 
platinum,  fitted  with  an  escape-tube;  then  the  hotter  the  fire  to 
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which  the  plntinum  veasel  is  exposed  the  ftreatcr  in  the  quantity 
of  air  driven  out  of  it;  and  this  ift  received  over  water  and 
measured.  In  cases  where  this  iiistriiment  can  be  conveniently 
applied,  it  ii  cnpable  of  yieldinj^  verj-  Accurate  rcHulta.  (See 
expttrimeati  of  PuuUlei,  tome  1,  v.  3^1,  ia  Elemen§  tU  Pkvtique 
eide  MHforohgiti.) 

iVew  Pyrotnetcr, — The  folloirin^  ia  the  method  employed  by 
the  author  of  the  present  paper  to  meatture  high  tcniperHtiires. 
Take  a  given  weight  of  jJatinum^  and  expose  it  for  a  few 
minutes  to  the  6re,  the  temperature  of  which  is  to  be  menmired, 
and  then  plunge  it  into  b  vessel  containing  ira/er  of  a  deter- 
mined weight  and  temperature,  and  after  the  heat  has  been 
communicated  to  the  water  by  heated  plntinum,  murk  the  tem- 
perature which  the  water  has  attained:  and  from  this  is  esti- 
mated the  temperature  to  which  the  platinum  had  been  sub- 
jected. Thu«,  if  the  niece  of  plntinum  employed  be  1000  grains, 
and  the  water  into  which  it  is  plunged  tH3  SOtKi  grains,  and  ita 
temperature  00%  should  the  heated  platinum  when  dropped  into 
the  water  raiae  it*  temperature  to  9<i",  then  ftC  —  60"  =  SO*; 
which,  multiplied  by  ^  (because  the  water  itt  twice  the  weight 
of  the  platinum),  gives  W\  that  an  equal  weight  of  water 
would  have  been  raiaed.  Again,  should  the  water  in  another 
use  gain  10%  then  40"  x  «  =  80%  denotes  the  temperature  as 
measured  by  the  pyrometer.  To  convert  the  degrees  of  this 
Instrument  into  degrt?e«  of  Fahrenheit,  we  must  multiply  by 
Sl-ai,  or  31^.  Thua,  W  X  31},  would  give  25W  of  Fahren- 
heit. And  60"  X  3li=  1875^  The  multiplier  31-25  U  the 
number  expressing  the  tpecific  heat  of  water  as  compared  with 
,  that  of  jfUtinum,  the  latter  being  regarded  as  1. 


W.VATni   P.rLATnmi    T,  THuutoHsrssi    r,  Br  Jirasuiwa  ci.at. 

Id  order  to  obtain  rery  accurate  results  by  this  method,  pre- 
cautions similar  to  tho^e  required  in  determining  the  ttpecific 
|])«at  of  boillea  muRt  he  taken — that  is,  it  is  necessary  to  guard 
luiijut  the  dissipation  of  heat  hy  conduction  and  radiation, 
f  Tne  apparatus   used  hy  the  author  is  shown  in  the  engravings, 
and  consists  of  a  polished  tinncd<iroo  veitxel,  uf  a  cj*iindrical 
I  :form,  3  inches  deep  and  'i  inches  in  diameter;  this  is  placed 
Ivithin  a  concentric  cylinder,  Beparated  from  the  inclosed  vwfiel 
I  about  ^-iiich.     By  this  moans  there  is  but  little  heat  lost  during 
I  the  experiment,  either  by  radiation  or  conduction.       At  the 
f  comroencpraent    of  the  ejtperimenls,    the  author   imagined   it 
[would   be   necessary   to   employ   a  considerable  proportion  of 
I  water,  and  therefore  took  twenty-five  timeti  the  weight  of  the 
platinum;  but  ho  found  that  the  temperature  gained  by  the 
water,  even  in  cases  of  very  high  heats,  did  not  exceed  4°  or  A% 
^«nd  an  error  of  1%  when  converted  into  degrees  of  Fahrenheit, 
■mounted  to  4O0°.     To  obtain  results  within  much  narrower 
its  of  error,  it  became  obvious  a  much  smaller  proportion  of 
rater  should  be  employed;    and  ultimately  it  was  found  that 
'  ubU  the  weight  of  water  in  proportion  to  the  platinum  was  In 
I  cue*  sufficient. 

There  is  no  appreciable  loss  of  heat  from  the  evaporation  of 
f  ateam  when  the  hot  platinum  is  plunged  into  water; — there  is 

Probably  no  actual  contact  with  the  wnter  until  the  platinum  is 
lirly  nt  the  bottom  of  the  water.      It  is  in  fact  the  converse  of 
Idropping  water  on  a  plate  of  platinum  or  iron  ttronffly  heated,  in 
caae  the  water,  instead  uf  being  suddenly  dissipated  as 
eam,  assumes  the  splieroidal  form,  and  runs  about  over  the 
plate  without  coming  in  contact  with  the  heated  surface.      It  is 
Ay  when  the  tem)terature  of  the  metal  becomes  much  reduced 
at  the  water  is  rapidly  converted  into  vapour.     But  whatever 
ay  be  thought  of  this  tlicory  of  contact,  the  fact  is  certain, 
at  there  is  no  necessity  to  increase  the  depth  of  the  vessel  of 


water  to  £uard  against  the  loss  of  hest  by  evaporation,  or  the 
escape  of  any  hubbies  of  steam. 

In  ascertaining  temperatures  by  this  pyrometer,  a  correction 
haa  to  be  made  for  the  portion  of  the  total  heat  that  is  absorbed 
by — IbL.  the  mercury  of  the  thermonieter  in  the  water;  2nd, 
the  glass  bulb  and  stem  of  the  tbt-rmometer;  3rd,  the  iron 
vessel  containing  the  water;  4th,  tlio  bent  retained  by  the  piece 
of  platinum.  The  portion  of  the  total  heat  that  is  absorbed  by 
these  several  bodies,  compared  to  the  portion  received  by  the 
water,  will  he  in  proportion  to  their  several  weights,  and  the 
specific  beat  of  each  compared  with  water. 

Bqiilrakiit  gnimt  •t  wMtr. 
Mfrcurjr    .,        200  ^aina  x  ^th  specific  boat »   7 

Gl»" 35      „      X    ith  „  6 

I'on Wtt      „      X    lib  „  73 

malinmn  ..      1000      „      x  ^nd  »  31 

Tolil 117 

Therefore  the  effect  of  these  bodies  ia  equivalent  to  the  addition 
of  117  grains  to  the  iWOU  grains  of  water,  or  y.th  bad  to  be 
added  as  a  correction  to  all  the  temporaturen  obtained  by  this 
instrument;  or  in  other  words,  the  multiplier  must  be  increa««d 
from  3L|  to  .S3  in  this  instrument,  and  in  all  similar  ones  where 
the  weights  of  the  mercury  and  glass  of  the  thermometer,  and 
of  the  iron  vessel,  are  the  same  as  stated  above. 

The  following  are  some  of  the  results  obtained  by  this  new 
pyrometer.  In  the  experiments  to  which  they  refer,  the  melt- 
ing points  were  a^ertained  by  placing  about  2  oz.  of  the  metal 
in  a  cupel  placed  by  the  side  of  another  cupel  containing  the 
piece  of  platinum; — tlie  moment  that  the  metal  became  fluid, 
the  platinum  whs  withdrawn,  and  the  temperature  measured  as 
before  descrilied.  It  is  necessary  to  avoid  contact  between  the 
platinum  and  the  melted  body,  for  in  some  caties  an  alloy  would 
be  formed,  and  in  others  a  portion  of  the  melted  subKlance 
would  adhere  to  the  platinum  and  affect  the  results;  the  closest 
proximity  is  requisite,  but  contact  must  be  avoided.  In  lifting 
the  piece  of  platinum,  a  pair  of  tongs  is  employed,  heated  to 
rftffl<v#,  to  prevent  any  abstraction  of  heat  during  the  momen- 
tary contact. 

TtiH/teratwrn  uf  MtUing  Potmli  in  Dfyr^M  of  PaJtrenAti/. 

WlUtOK.  PotllU-XT.  DlKllL. 

Nm*  PyioHcwr.    Air  Pjrumetar.     Iroo  Pyrotneicr. 

8n?er      .             ,             .  1890*  ,.  1832P  ..  1873*" 

Copfwr                 ,             .  2220*  ..  ..  19W» 

Gr^y  csatirnn     ,             .  2320°  ..  2210*  ..  27BO° 

Cop  per- »mel  ting   fornsce  312*1''  ,,  —  ,,        

Cr.nvn  itlsM        .             .  2244"'  .,  

Flint  gltti                         .  2H50  „  —                  

Cofper  tisg         .             .  2046°  ..  -^^  ..  — — ' 

As  the  piece  of  platinum  is  the  most  expensive  part  of  the 
apparatus,  it  ia  proposed  that  for  practical  purposps  generally, 
a  small  piece  of  baked  Stourbridge  cUiif  be  substituted  for  the 
platinum;  And  the  author  lias  found  by  experiment,  that  a 
piece  of  Stourbridge  clay,  200  grains  in  weight,  when  heated 
to  the  melting  point  of  «i7eer,  and  then  plunged  into  the  tinned 
vessel  containing  2000  grains  of  water,  raises  the  temperature 
of  the  water  41".  Now  if  1890^  Fahrenheit  (the  melting  point 
of  silver  found  before)  be  divided  by  41,  we  obtain  46°  as  the 
number  corresponding  to  \°  of  this  pyrometer;  and  46  will 
therefore  be  the  correct  multiplier,  and  no  corrections  are  re- 
quired for  any  heat  abstracted  by  the  thermometer,  the  tinned 
vessel,  or  the  piece  of  clay.  The  temperature  of  all  sorts 
of  furnaces  and  ilues  of  steam -eivgines,  &c.,  may  be  readily 
aitcertained  hy  means  o{  the  piece  ol  Stourbridge  cluy.  He  hnil 
not  had  an  opportunity  at  present  of  making  experiments  on 
the  temperature  of  furnaces,  &«.,  but  hoped  to  do  so  shortlj'. 
He  proposed  to  employ  the  pieces  of  Stourbridge  ciny  for  this 
purpose,  and  to  carry  the  piece  of  clay  in  a  small  bowl  or 
tioliow  at  the  end  of  an  iron  rod,  which  could  he  readily  intro- 
duced into  the  flue  through  a  Email  hole  in  the  side,  and  after 
being  left  there  as  long  as  required  to  insure  the  full  tempera- 
ture being  attained,  the  Iron  rod  could  be  withdrawn  and  the 
piece  of  clay  dropped  instantly  into  the  vessel  of  wnter,  without 
teing  touched  by  any  other  body,  lie  had  nut  found  any  diffi- 
culty in  using  the  pieces  of  clay,  and  had  used  the  same  piece 
as  many  as  eight  limes  without  any  change,  and  he  expected  it 
would  do  for  a  hundred  times.  It  was  only  requisite  tti  obtain 
ordinary  pure  clay,  and  to  have  the  pieces  well  fired.  The 
pieces  should  not  exceed  ^inch  in  thiclcncta,  to  insure  the  clay 
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heittg  uDiformly  heated  throughout,  as  it  wu  so  alow  %  conduc- 
tor of  bent. 

The  results  obtained  by  thin  pvTometer  could  not  be  regarded 
as  Qh*oiut€ly  correct,  the  specific  neat  vf  platinum  being'  nsKumed 
constant  nt  lUl  tt'mperHturt'H,  which  is  not  «trictly  true.  Never- 
theless, these  retiulu  are  quite  as  near  approximation  to  perfect 
nccuracjr  as  those  given  by  the  mercTirini  thermomoter,  and  all 
other  iostrumenta  founded  on  the  [>rinciple  of  expansion. 


ON   THE  ADJUSTMENT  OF  THE   TRANSIT  CIRCLE 

AND   EQUATORIAL. 

Bj  Jonif  Dbev,  F.R.A.S.,  Ph.  D.  L'uivertdty  of  BMe. 

[Read  b^ore  the  Royal  Aftronomicat  Society^  December  lOtA,  I8J1, 
and  puhtithed  with  the  sanction  of  the  CotniciV.] 

Thk  following  paper,  on  the  Adjustment  of  the  Transit  Circle 
and  Equatorial,  hut)  been  publisbe<l  i;iider  the  imprefttiion  that  a 
succinct  explanation  of  the  methods  adopted  might  not  be  with- 
out its  use  to  those  who  have  no  immediate  opportunities  of 
CODialting  others  skilled  in  practical  astronnrojr,  or  who  have 
not  at  hand  the  "Cireenwich  (JhM>rvations"  or  the  volumes  of 
the  "Memoirs"  of  the  Royal  Astrnnomical  Societv;  to  which,  in 
combination  with  the  valuable  papers  of  the  Iter.  R.  Sheep- 
shanks, and  his  readiness  in  obliging  me  with  answers  to  my 
inquiries  from  time  to  time,  I  have  been  much  indebted. 

The  transit  circle  in  use  at  my  observntory  is  a  very  fine  one, 
by  JoDCS,  hito  of  Charing-cross.  'I'he  telescope  has  an  object- 
giass  of  aj  inches  aperture,  with  n  focsil  length  of  3^  feet^  which 
will  show  the  cunipanion  of  I'olaris  on  the  unillumtncd  field. 
As  the  wci|{ht  of  the  instrument  is  very  ^eat,  and  the  transit 
room  small,  and  as,  moreover,  the  mounting  of  the  micrometer 
microecropeA  interferes,  1  have  not  been  able  to  reverse  it,  but 
have  adupted  such  methods  in  its  rectification  as  have,  I  appre- 
hend, answered  every  purpose  of  that  CTimbrous  process.  The 
pivots  of  the  axis  (which  ih  30  inches  acruss)  rest  on  agate  bear- 
ingK  carefully  protected  from  dust;  their  supports  are  based  on 
atone  piers,  and  the  three  micrometer  micruHCopet»  are  attached 
to  tlie  western  pier  on  a  triangle  of  stone,  the  base  of  which  is 
hewn  out  of  tlie  solid  block  which  forms  the  pier,  and  the  two 
lides  from  another.  Though  the  circle  had  been  made  fifteen 
years  befuro  it  came  into  my  possession,  it  had  never  been 
unpacked,  and  some  cunlrivance  whk  neccKKnry  before  I  could 
conveniently  put  the  parts  together,  1  apprehend,  however, 
that  this  method  of  mounting  the  microscopes  is  superior  to 
metal  arms,  which  are  subject  to  varying  expnnsir>n  from  change 
of  temperature.  Two  email  circle«t,-3  inches  in  diameter,  at  the 
eye-end  of  the  telescope  eerve  for  finding  the  object  by  its 
zenith  distance.  In  the  focus  of  the  object-glass  are  one  fixed 
horizontal  wire  and  five  vertical  wires;  parallel  to  the  fixed 
wire  another  is  corried  by  a  micrometer-screw  with  a  divided 
head.  1  hare  found  the  instrument  i)re»crve  its  adjustmentu 
steadil]^,  and  discbarge  its  duties  most  laithfuUy,  as  the  observa- 
tions will  show. 

As,  from  the  inclosed  position  of  my  observatory,  I  could  not 
avail  myself  of  any  diNlitnt  object  of  reference,  1  substituted  n 
colUmating  telescope  of  20  inches  focal  length,  with  an  object 
glass  of  I'd  inch  in  diameter,  which  I  have  mounted  on  a  solid 

fier  of  brickwork,  Sft.  Sin.  by  1  ft.  3  in.,  laid  in  cement.  It  is 
uilt  outside  of  the  observatory  to  the  north,  and  is  carried 
down  to  the  gravel  four  feet  below  the  surface;  being  of  such  n 
height  that,  when  the  collimatintf  telescope  and  that  of  the 
transit  circle  arc  both  horizontal^  their  axes  shall  bo  In  a 
str^ght  line.  It  is  protected  from  the  weather  hy  a  moveable 
covering,  in  which  are  two  small  shutters  opening  north  and 
south;  when  the  south  shutter  is  down,  imd  the  north  (which 
opens  downward)  is  depressed  so  as  to  fonn  an  ani{le  of  43^  with 
the  horizon,  the  inside  of  it,  being  whitened,  renects  sufficient 
light  from  the  sky  to  render  the  cross  wire^  of  the  collimator 
distinctly  visible:  at  night  they  are  easily  illumitiated. 

1  cannot  say  that  the  horizontal  point  iwcertnined  by  this 
collimator  is  trustworthy,  although  determined  with  a  good 
level,  16  inches  in  length,  to  the  amount  of  several  sec-oads: 
the  value  of  the  collimator,  however,  as  a  point  of  reference  is 
ver}'  great.  The  first  use  to  which  it  was  applied  was  in  adjust- 
ing the  central  transit-wire  to  the  vertical  plane.  To  facilitate 
this  adjustment  the  whole  system  of  wires,  including  the  eye- 
piece, has  n  small  movement  regulated  by  two  antagonist  screws 
on  the  exterior  of  the  instrument.    By  making  the  central  wire 


coincide  wHh  the  cross  of  the  collimator  throughout  the  whole 
field  of  view,  after  the  axis  had  been  carefully  levelled,  thii 
adjustment  was  completed. 


■^' 


Da.  OtJiW^  TsAjruT  Cekcls.—  Sca.lb  I  taca  to  1  root. 

To  determine  the  value  of  the  run  of  the  mierometer-s«r«sr 
carrying  the  moveable  horizontal  wire  in  the  focus,  the  wirewM 
brought  on  the  cross  of  the  collimator,  and  the  arc  of  the  drde 
read  off  by  the  three  micrometer  microscopes;  the  wire  wae 
then  moved  through  ^0  revolutions,  and  again  brought  upon 
tho  cross-wires  by  the  slow  movement  of  the  transit  circle,  and 
the  reading  again  recorded.  Consistent  results  were  obtained 
on  several  occasions. 

Sept.  1830  ...  SO  revolutions  =  938'     /.     1  rer.  =  4C'9 
20  revolutions  =  933"     ,*.      1  rev.  =  46"-6i 
SO  revolutions  =r  938*     .'.     1  rev.  =  W-S 
19  revolutions  =  890"     .'.     1  rer.  =  4€"'84 


SepU  1851 


Mean  of  the  whole  ... 


=  M'-S 


To  determine  the  distances  of  the  wires,  I  make  use  of  the 
wire-micrometer,  attached  to  a  A-feet  telescope.  By  bringiof 
the  axis  of  the  telescope — which  for  that  purpose  must  be  dis- 
mounted—in a  line  with  that  of  the  transit  telescope,  I  hare  % 
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V       being 
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Idiiliiiet  Tiew  of  the  wtreo  when  the  two  object-glaaaee  are 
directed  towarib  each  other:  the  value  of  the  run  of  the 
aicrometer  being  known,  the  distance*  are  measured  with 
•ue  and  certainty.  Thus:  Oct.  1,  1851,  calling  the  wires 
1,  9,  3,  i,  A,  advancing  towards  the  illumioftted  end  of  the 
axis,  or  from  west  to  east  looking  north,  the  following  mea- 
turee  were  taken  —  each  revolution  of  the  niicronieter-«crew 
being  equal  to  33": — 

From  1  to  3  =   578" -506  =  38-S 
From  «  to  3  =  «S9''4l     =   19-«9 
From  3  to  4  =  289'-41     =   19-S9 
From  3  to  J   =  S^^'•S'^     =   39'*58 
Bf  nine   complete    transits,  and  6ve  Incomplete,  of  8  Ursid 

KliDorit^  the  timcN  of  passing  across  the  wires  were, 

1  loa  =  3SV-6;  «to3  =  3«5-7;  Sto4  =  3^6-6;  4toA  =  326^5, 
rhicb,  mutliptied  hj  the  ciratne  of  the  star's  decUoatlon,  give 

for  the  equatorial  intervals  of  the  wires, 

lto«=  19"«J;  2to3  =  19-31;  3  to  4=  IV37;  4 to  5=  19-37. 

To  ascertain  the  redaction  to  the  central  wire  of  the  moan 

I  derived  irom  the  transits  over  the  five  wiree,— 
Brt!u  Ukroncter. 
-38-4  + 19-29 

-19-29        1- 39-58 


h 


Br  A  Unm  Mlnorta. 
-39-AG        +19-37 
-19-31        +38-74 


,  -67-79 


+  57-87 
-57-79 


-57*87 


•08 

—  -0-01C-0"'25 


+  58*11 
-57-87 

-21 


^  =  0-0*9-0**72 


I  As  in  neither  case  the  difference  amounts  to  a  second  of  space, 
and  as  1  put  most  confidence  in  the  diKtances  measured  micro- 
metricallv,  I  have  applied  no  correction  to  reduce  the  mean  of 
•11  the  wires  to  the  central  wire. 

The  telescope  of  the  tramiit  circle  is  provided  with  an  eye- 
piece formed  of   a  single   lens;    immediately   underneath   the 

I  Jena  is  a  perforated  mirror,  moving  on  an  axis  adjustable  out- 

fside;  an  aperture  at  the  side  of  the  tube  admits  the  light, 
-which,  being  reflected  down  the  axis  of  the  telescope  when  in 
a  vertical  position,  is  again  reflected  from  the  surface  of  mer- 
cury: by  this  contrivance  we  see  the  direct  image  of  the  wires 

I  through  the  aperture  in  the  mirror,  and  their  reflected  image 
la  the  mercury  at  the  same  time.  A  mirror  outside  of  the  tube 
Ifl  so  adjusted  as  to  reflect  the  light  of  the  sky,  which  I  much 

,  prefer  to  the  lamp  which  the  maker  provided  for  the  purpose  of 
llltjminntion.  Now,  on  the  Buppoaition  that  the  crosh-level  will 
indicate  any  deviation  of  tlie  axis  from  horizon  tali  ty,  I  have 
liere  the  means  of  determining  my  colUmntiun  error  without 
reversion.  1  lirst  level  carefully,  so  as  to  insure  no  deviatioo. 
I  And,  now  that  the  fuiimlntion  of  the  piers  which  were  erected 
three  years  since  is  settled,  that  when  once  the  axis  is  hori- 
aontaL  it  is  not  liable  Ui  derangement:  thus,  August  15th,  1851, 

[  the  following  level  readings  were  taken : — 

Wot  TMdhiBf.  Cut  readings. 

19  34  direct 

35  18  reversed 

19  Si  direa 

33  19  reversed 

19  •  S3  direct 

S3  19  reversed 

lis  Ifif 

^  Now,  15*»  —  137  -7-  18,  the  number  of  readings,  =  -^  of  a  divi- 
sion =  O'-a. 

August  23rd,  the  readings  showed  no  deviation: 
33  81  direct 

SI  35  reversed 

^Nor  did  thoee  of  September  1 8th : 

33*3  38  direct 

38  333  reversed 

Presuming  now  that  the  axis  is  horizontal,  I  have  recourse  to 
observation  l)y  reflection;  and  if  the  image  of  the  centrftl  verti- 
cal wire  dues  not  eoincide  with  the  wire  seen  by  direct  vision,  1 
move  the  wire  by  the  coUimating-screw,  and  bring  the  wire. 
Men  directly,  over  its  image  seen  by  reflection:  thus,  1  appre- 
hend, the  error  of  collimation  is  corrected.  This  was  done 
August  33rd,  liAaly  and  subsequent  observations  showed  the 
correctness  of  the  result. 
I  have  endeavoured  to  determine  the  collimation  error  with 


two  ooUimating  telescopee,  placed  horizontally,  one  north  and 
the  other  south  of  the  transit  telescope,  in  the  following  man- 
ner. If  the  circle  could  be  raised  (after  having  biuected  the 
crows  of  one  collimator)  so  aa  for  the  crosses  of  the  two  colli- 
mators to  intersect  each  other,  we  should  have  two  points 
exactly  1^0°  distant  from  each  other,  measured  on  the  plane 
of  the  horizon.  On  restoring  the  instrument  to  the  Y's,  there 
would  be  no  error  of  collimation  should  the  central  wire  bisect 
the  northern  cross,  and  also,  when  the  instrument  wan  turned 
half-way  round,  the  southern.  As  I  cAonot  conveniently  dis- 
pUoe  my  circle,  I  removed  the  object-glass  and  eye-piece,  after 
producing  coincidence  with  the  vertical  wire  and  the  cross  of 
the  northern  collimator;  I  then  brought  the  crosses  of  the  two 
collimators  together,  by  adjusting  the  southern  to  the  northern 
through  the  axis.  Restoring  the  object-glaiiM  anil  eye-pierc  to 
their  places,  and  bringing  the  central  wire  on  the  northern 
cro-ts,  I  turned  the  instrument  on  the  southern,  and  concluded 
that  if  it  covered  the  bisection  of  the  cross-wires,  there  would 
he  no  collimation  error;  and  that  if  it  did  not,  1  must  repeat 
the  opertition  till  this  end  was  attained.  In  theory  1  believe 
I  am  right;  but  1  apprehend  my  failure  roust  have  arisen  from 
the  southern  collimator  ha\-ing  moved  in  the  interval,  as  it  was 
insecurely  mounted:  the  plan  I  )»elieve  to  be  worth  a  trial  with 
both  collimators  mounted  oa  stone  piers. 

Now,  on  the  supposition  that  the  collimation  error  has  been 
eliminated  (and  toe  collimation  adjustment  is  not  liable  to 
derangement),  I  can  always  rectify  my  level  error  by  reflection, 
as  is  practised  at  Greenwich;  for  if  the  direct  and  reflected 
images  of  the  central  wire  do  not  on  any  occasion  coincide, 
they  may  be  made  to  do  so  by  the  inclination-screw. 

As,  however,  it  is  of  consequetice  to  be  able  to  ascertain  the 
inclination  of  the  axis,  for  the  application  of  the  correction  for 
that  error  should  any  be  discovered  after  the  completion  of  a 
series  of  observations,  I  have  ascertained  the  value  of  the  divi- 
sions of  the  cross-level,  which,  though  professing  to  be  seconds 
of  arc,  are  not  so  in  reality.  For  this  purpose  the  level  was 
strapped  to  the  trnnsit-circle,  and  the  bubble  moved  through 
about  forty  divisions;  the  arc  through  wluch  the  circle  had 
moved  (noted  by  the  crosc-wires  of  the  collimator)  having  been 
read  on,  supplied  the  proportion  between  thoee  divisions  and 
seconds  of  arc.  Observations  at  various  times  have  been  con- 
sistent. The  following  were  taken  September  30th,  IS5I ;  tem- 
perature 66°. 

38  divisioiM  =:  ar*66     .-.      1  division  r=  8"*3 
37  diviKiona  =  SO'-ST     .*.      1  division  =  S""IT 
43  divisions  =   90"71      .'.      1  division  =  S^'ia 

Now,  suppose  the  level  readings  to  be  as  they  were  June  5th, 
1851— vis.: 

Wnt.  Zsst 

45  18 

17  U 

40  « 

SO  4» 

183  las 


they  would  Indicate  that  the  east  end  was  higher  than  the 
west  bv  r'-65,  and  all  the  transits  of  that  day  must  be  corrected 
by  multiplying  the  factor  of  inclination  by  r-(i5,  and  applying 
the  product  with  the  sign  —  above  the  pole,  -f  below,  to  the 
limes  of  observation.  The  factor  of  incUnatlon  is  found  by 
the  formula^ 

cot.  xenUh  distance  of  utar 
15  sin.  north  polar  tUstanc^ 
which,  multiplied  hv  the  seconds  of  arc  of  inclination,  will  give 
the  lime  at  which  the  transit  occurred  over  the  true  meriifian, 
supposing  the  errors  of  collimation  and  azimuth  to  have  been 
c*irrec!te*T. 

The  factors  for  collimation,  inclination,  and  azimuth  for  the 
Greenwich  stars,  civen  in  the  "(Jreenwich  OhscrvationiS,"  are 
calculated  for  the  latitude  51°  S8' north,  but  will  serve  for  any 
latitude  not  difl^ering  greatly  from  that.  In  the  correction  for 
collimation,  the  error  is  supposed  to  be  east;  for  level,  the 
west  end  of  the  axis  is  considered  the  higher,  therefore  the 
deviation  is  east;  and  the  acimuthal  deviation  is  assumed  t4i 
be  east  looking  south:  if  either  of  these  errors  is  in  the  con- 
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trar^  direction,  the  bgn  must  be  chaoffed.  To  use  tbe  table: 
liaring  found  the  deviation  in  iecoods  of  arcx,  multiply  the 
tabular  factor  by  it,  and  apply  the  result  to  the  ohsur^vil  time 
of  trannt  with  ttii  proper  (tign.      A   full   explanation   of    the 

firinciplen  on  which  these  corrections  are  ba»pd  will  be  found 
n  my  ^.Manual  of  Aiftronumy,'  uf  which  a  second  edition  will 
flhortl}^  appear. 

The  only  correction  at  this  stage  of  proceeding,  on  which 
no  satisfactory  determination  has  been  arrived  at^  is  the  rela- 
tive sizes  of  the  pivots  of  the  axis;  the  agreement  of  the 
observations  will  show  whether  nn  inequality  exists  to  snch  an 
extent  as  to  affect  the  results.  It  is  true  that  this  element 
may  be  determined,  in  the  caue  of  miiall  instruments,  by  rever- 
sion; but  I  apprehend  it  admits  of  a  question  whether,  aRer 
reversing  an  instrument  weighing  l^cwt.,  it  can  be  lowered 
into  its  place  so  gently  as  not  to  affect  tbe  inclination  of  the 
axiR;  yet,  unless  tliis  imnortant  end  can  be  completely  insured, 
the  saiiiu  utictTtninty  will  still  exixt. 

The  determination  of  the  azimuihal  variation  now  remains 
to  be  ascertained.  If  the  clock  has  a  fair  rate,  tbe  transit  of 
Polaris  above,  and  again  below  the  pole,  will  supply  the  requi- 
site data. 

On  June  4tb^  19A1,  at  B^  SO"  a-m.,  and  in  the  e\-ening  of  that 
day,  the  following  transits  were  taken: — 

Wir*.  PoUfli.  win.    Polftria  inb  ^lo. 

h.  B>.  1.  h.   in.   a. 

1  ..  0  44  &5  i  ..  12  44  &5-5 

2  ..  0  57  23  4  ..  12  57  205  intcrpolitcd 

3  ..  1     9  46  interpoUtfid          S  ..  13    9  15 

4  ..  1   22   11  ioterpolsted           S  ..    13  22  12 

5  ..  1  34  3D  1  ..  13  24  24 

Mean  I     9  41-6  Mean  13    9  44 

Now,  the  right  ascension  of  Polaris  had  Increased  0**37  in  the 
interval-  the  time,  therefore,  between  the  first  and  second  tran- 
sit should  have  been  12^0"0-.37;  and  the  gain  of  the  clock 
was  0"j.  The  last  transit,  corrected  for  dock  error,  will 
therefore  bo— 

h.   m.     1. 

13     9  43-5 

Subtract .,19  44-6 

DlffercDOe 11  5Q  589 

^Vbicb  should  b« 12     0    0-37 

Error  due  to  ■zlmnthsl  deviitwa  »     0     0     1-47 

From  this  we   obsen'o   tliat  the  western  portion  of  the  star's 

diurnal  arc  was  too  small,  or  that  the  supposed  meridian  was 

west  of  the  tnie  (looking  north).      Let  a  =  the  amount  in 

seconds  of  arc  of  the  horizontal  deviation;  find  tbe  factors  for 

azimuth  of  Polaris  above  and  below  the  pole  by  the  formula 

sin,  zenith  dwtanee 

l&  tin,  north  poiar  distance^ 

which,  for  Southampton,  will  be  1*564  and  1*668;  then 

a  (1*56-1-1*67)=  I'M,  or  a  =  0"*45. 

As  Polaris,  however.  Is  not  always  to  be  thus  conveniently 
taken,  we  must  have  recourse  to  other  stars,  such  aa  8  Vtkk 
Minoria.  Having  eliminated  the  coUiniatiun  error  and  levetlcd 
with  care,  on  August  15th,  1851,  the  following  transit  of  that 
st&r  waa  taken  with  &  Draconis  and  Capella  sub  polo. 

Win.    b.    m.    a.  /]  UnicoaU.  C«p»Ita  •.  r. 

l..lt)     9  12  25-5  9-2 

2..  18  14  36  57  36*8 

3..  18  20     2  28-5  4-6 

4..  18  25  28  05  522 

5..  18  30  52  31-2  594 

Mean      ,.     IB  SO    2       17  26  28  54  I7  4     4-44 

Cor.  tor  el.  err.        +  37       17  27    5*53n.a.      As.  7''-9  x  095         ■^  -75 

18  20  39  -36-99  17  4     5-19 

N.A.  18  20  33-8  N.^  17  4  42  04 

-t-5-2  too  late  due  to  sx,  west  of  north.  — 3fi-85 

In  this  case  the  clock  error  is  found  from  $  Drnconis,  The 
Qzimuthul  factor,  from  the  above  formula,  for  i  Vnm  Minons  ia 
equal  to  ■65«.  Putting  a  for  azimuthal  deviation  in  seconds  of 
arc  ("fiAfi  a  =  5*2,  or  o  =  7"*9):  the  azimuthal  factor  for  Capella 
is  '095,  and  its  transit  corrected  for  this  error  brings  out  a 
tolerably  fair  and , consistent  result. 


The  surest  method,  however,  of  detecting  the  ftsimothal  error 
is  to  tak«  tbe  tranait  uf  9  UfHiv  Miiiorin,  and  of  51  Cephei.  one 
above  utid  the  other  below  the  pole,  which  I  am  able  to  aceum- 
pliuh  over  all  the  wires  by  patuitig  from  one  star  to  the  other. 
The  following  observations  of  September  SSnd,  185),  show  that 
the  instrument,  as  a  transit  simply,  is  not  fur  from  correct 
adjustment,  and  reward  me  for  hours  of  labour  extending 
through  many  months: — 

T  UracosU.             A  Unm  Hloorta.  61  Capbtf  t.  P. 

Win.  b.    m.      ■.  h.    in.      a.  WIra.  b.     n.     a. 

1  13  10  33  6  IC  53 

2  44  15  57  4  23  39 

3  U'l  21   23  3  30  23 

4  «ft  26  46  3  37     2 

5  17  2  S2  IS  1  43  46 


Mean..      ..    17  54   1506         18  21  23-4  18  30  20^ 

True  place..    17  53     9*35         18  20  19  6  29  13 

Clock  error .        +1     5'7l  + 1     4*4  +  I     7-« 

Taking  the  clock  error  from  y  Dracoois,  which  is  in  the 
zenith,  it  appears  that  3  Ursro  Minoris  came  too  soon  by  1"3. 
and  51  Cephei  too  late  by  1**9;  in  either  case  an  aximuthal 
deviation  of  ^^  east  of  north  is  indicated.  Applying  this  correc- 
tion to  tbe  other  transits  taken  the  same  evening,  we  have  Ihe 
following  results: — 
Let  a  =  azimuthal  deviation  in  seconds  of  arc,  thea 
For  S  Ursie  Minoris  '6+6  a  =  1"3,  or  a  =  8^ 

For  51  Cephei Wa  =  1"9,  or  a  =  «* 

fi  Lfrm,        i  Aqiillia.       i  Aqai\m,       ^  Abulia.       0  hqvSlm, 
Wkt.    b.  n.  a.        b.  8).  a.         h.  m.  ■.        b.  at.  a.        b.  a.  s. 

1  flft-6  9  ff-fl  Bij7  m 

8  10  7  30'9  47  M-«  47^ 

a  41-4  40-S  8?  18  7 

4  -le  0-s  »2  sr*  i»t 

»  38  30  5  44  S  N*  40-3 

Hnn IB44  41-73    IS  W  M^    19  10    «-»    19  41)  10-        19  «    M 

AxiwutI)  contc.  +i»5  +-W  +-10  4'e9  +•! 


Obaerrvdplact  let  45  4177    IB  »  40-74     1»  Id    M      19  41)  ItfOS     IV  «    73 
True  plan  ....  18  44  .'Ml  18  «fl  W'lO    1917    0-<6    10  3S*  l2-»»    19  4?     l-» 

Clock  arror....    +   i     t>-77       +1     i6l       +   1    6-62       -f   1    &»       +   I     i-tft 

Dividing  the  stars  into  two  groups,  one  near  tbe  xcnith  ao4 1 
the  other  near  the  equator,  we  find  the  mean  of  the  clock  error! 
fromTDraconis  and  ^Lyrw  =  I"'  5**76;  from  the  Aquilrne  start  | 
=  1"  5"67,  which  differs  60  little  from  the  other  as  to  show  that ' 
the  adjustments  of  the  instrument  are  not  far  from  abMoluto 
correctne^H.     Mean  clock  error  of  the  whole  series  due  to  19 
bour«  sidereal  time-f-  l'"5*'Tl;    clf>ck's  rate -{-3*  daily,  or   l"$ 
in   19  hours;    hence,   cluck    error   at  0'*  iy  0*  sidereal  tiai* 
—  4.  i»*-ii. 

For  the  adjustment  of  the  micrometer  microscopes,  two 
things  are  neces&nry  at  first  setting  out — I,  that  they  be  at 
equal  distances  from  the  centre  of  the  axis;  3,  that  they  be  at 
the  three  angles  of  an  equilateral  triangle  inscribed  in  a  circle 
concentric  with  the  axis,  whose  circumference  shall  pass  through 
the  intersection  of  the  cross-wires  of  each  when  at  zero.  To 
insure  the  fintt,  I  made  a  mark  00  »  certain  part  of  tbe  arc  at 
right  angles  to  one  of  tbe  divisions,  and  adjusted  tbe  croes* 
wires  of  each  microscope  to  its  intersection  with  the  division; 
for  the  secund.  1  brought  the  microscopo  marked  A  on  0,  end 
made  B  read  l^U';  moving  0  to  B,  I  made  C  read  l^'^;  trans- 
ferring  0  to  C,  1  ftuitid  liiO^  to  extend  lievond  the  lero  IS";  Ihii 

Quantity,  divided  by  3,  will  give  the  nifference  between   the 
istances  of  any  two  micrOMopes  and  that  between  fl'  and  IW^i  1 
and  they  were  so  adjusted  that  each  micruttcope  should  be  at  ■ 
119^  59'  5G"  from  the  next  on  each  side  of  it. 

The  nadir  point  of  tbe  circle  was  determined  by  producing 
coincidence  between  the  direct  and  redected  images  ot  the  hori- 
zontal wire  by  daytijiht;  and  so  accurately  can  this  bo  done 
that  several  independent  observations  will  give  invariably  the 
same  result.  The  reading  of  the  nadir  point  — 180°  gives  the 
zenith  point  from  which  to  reckon  the  series  of  zenith  distaiioet 
immediately  fullowing.  1  have  so  regulated  the  foci  of  the 
three  microscopes  that  the  mean  of  5  revolutions  of  the  micro- 
meter-screw of  each  measures  exactly  one  division  on  the  are, 
or  5';  and  1  find  this  to  be  one  of  the  most  permanent  a^jusu 
ments. 

September  18tli,  1851,  on  that  part  of  the  arc  numbered  329'', 
the  spaces  passed  over  by  10  revolutions  were — 
At  3^ir  A  =    9'  58"    B  =  10'  7'    C  =  9'  54'    Mean  =  9'  5lrt 
At  168*  A  =  10'    5"     B  =  10'  0"     C  =  9'  54"    Mean  =  9'  *irf 
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^Os««mvATIOiri  to  Determine  the  Latitude  iff  Da.  DRRw't  Oitervttory,  by  Stan  Scrlk  and  South  <^  tht  Zatith,  tht  Sadir  Poimt  having  bem 
Jfetemmed  by  Rf/lectum,  and  the  Zemiih  Point  Ay  Subtracting  ISOP/ritm  it,  taken  am  two  eonterutive  eveninge. 


DMr. 


lltbL. 


lfepi.2S. 


Otjwt 


/}  Praconls 
1  Uraconli 
*j  Lyne 

*1  Crpkcl 

T  Aqaitn 
/}  AcollH 
fiVrm 


UtcToaeopM. 

(WfTM. 

A. 

B. 

c. 

a 

J     (' 

(        M 

/     /I 

147 

S9K 

U  BS 

09  34 

1411 

*a  w» 

M43 

U    et 

1S7 

12  11 

12  3S 

tl  M 

107 

39 -U 

»  » 

8!»4» 

IM 

44  W 

45    3 

44  33 

lor 

41)  U 

40  l« 

40  48 

190 

»  SO 

fl  a 

8  41 

l!M 

Zl     i 

31    H 

21  38 

1«7 

13  ae 

is  S3 

U30 

of  R]re-|)l«ca 
MlrnifflvtW- 


-f7>4S^ern7 
+'ex.tfr8efa7'4 


ConvlndMI 

RMillng. 


140    e  21 
14BU»7 
itr  \S  13-S 
Mr  40  U 
1SS44  41 
le?40«-? 
1K>    IX» 
1H21  17 
W7  W  21-7 


Zoro,  or 
Z.D. 

Potnt. 


149  39  Al-S 


1«80  1« 


Biro- 
BwWr, 


»H>«0 


ao>m 


Ther- 

Rafrac- 

Wt. 

LAlllude 

RltlCf. 

Ufio. 

Deduead. 

■• 

«      r       M 

U3 

\b 

10 

M  M  -IS-? 

0 

4 

Afl  u  aiv 

13-4 

10 

MM  AS-ft 

U 

ID 

MM  »-Z 

4a« 

Itf 

Mi4  U» 

87-8 

62 

10 

M  M  3»-2 

4$-7 

10 

fiO  M  US 

V8 

10 

Ml  M  W-J 

lfr4 

« 

M  M  U« 

Utka  of  Ibc  8ertM=  M  U  M'4 
LBthodv  by  Iha  TrlBOoonrUic*)  Sarvvys  M)  M  34 


These  observations  are  given  not  because  they  are  considered 
sufficient  to  give  an  independent  determination  of  the  latitude, 
but  to  show  tlie  accuracy  with  which  tlie  nndir  uoint,  and  from 
hat  the  zenith  point,  may  be  determined  by  renection.  Their 
tumber  could  have  been  iucrea»ed,  and  it  might  have  been 


«hown  that  the  mean  of  ten  or  more  obeerrations  gives  the  hitt- 
tude  M°  54'  34"  within  a  small  fraction  of  a  second,  which  is 
that  of  my  observatory,  as  determined  from  the  latitude  of  the 
Ordnance  Map  Office,  Southampton. 


Thb  Anji-fTircMT  ov  tbb  Eijiatorial. 


The  declination  circle  of  the  equatorial  is  read  off  by  two 
verniers  to  minutes  of  Hpace,  and  the  hour  circle  by  two  ver- 
niers to  S  seconds  of  time.       I  am  compelled,  therefore,  to 

insider  the  instrument  in  adjustment  when  the  errors  of 
atlon  fall  within  these  limits.    The  instrument  was  eetaU- 

ihed  in  its  present  position  about  four  years  ago.    The  follow- 

ig  observations  were  lately  taken  to  nscertain  how  much  it 
had  deWated  by  the  settlement  of  the  pieni  and  the  foundation, 
or  from  other  causes,  during  that  interval. 

1,  For  the  CoUimation  Error, — To  ascertain  the  errors  with 

precision,  1  insert  the  position-wire  micrometer,  and  bring  the 

fixed  wire  to  correLpond  with  the  plane  of  a  circle  of  declina- 

tioo.  which  is  readily  accomplished  by  bringing  it  on  n  star  not 

■£u'  from  the  cquuttir,  ariil  caUHirig  it  to  be  binectcd  during  the 

time  of  iia  transit  across  the  field  of  view  near  the  meridian. 

)ne  of  the  moveable  vertical  wires  iti  now  brought  as  nearly  as 

lean  be  Judged  to  the  centre  of  the  field.      With  the  face  of  the 

Idedination  circle  ea*t,  I  note  by  the  clock  the  time  a  star  (not 

diatant  either  from  the  equator  or  meridian)  croases  the 

vire,  and  I  read  off  the  hour  angle  from  the  hour  circle;  tum- 

iing  the  instrument  half-way  round,  with  the  face  of  the  declina- 

|tion  circle  irc^^  I  do  the  same.     This  vXvlt  will  be  onlv  affected 

\y  the  error  of  cuUimation,  and  if  the  difference  of  the  hour 

iglee,  read  off  from  the  hour  circle,  be  equal  to  the  difference 

'  the  times  of  observation,  there  is  no  coUimation  error;  but 

these  be  not  equal  an  error  exists,  which  must  bo  corrected 

ifon>  other  observations  can  he  taken. 

October  11,  1851. -^a  AqutlK  ncir  the  meridian. 
Clock  Uiiet.  Sour  vi^«. 

b.    m.    s.  n.    *. 

19  50  50  •!•  6  35  dec.  circle  east 

19  52    0  +  7  iO  dec.  circle  west 


DHfcreaea      0    1  10 


1    5 


the  difference  between  these  is  i  seconds,  the  collimation 
[ttTor  =  '^S,  which,  if  great  accuracy  is  required,  must   be 
Miltiplied  by  the  cosine  of  the  star's  decUnaiiun;  as  this^  how- 
ver,  would  only  alter  ^'5  to  '^'3,  it  may  be  neglected. 

Knowing  the  value  of  the  run  of  the  micrometer-screw,  I 
dvanced  the  wire  through  37'*J  in  euch  a  direction  that  the 
nsit  fcircleeast)  ahourd  occur  sooner,  and  consequently  the 
^transit  {circle  west)  later,  end  then  took  the  following  observ-a- 
tion : — 

b,    m.    ■.  IB.    •. 

Clock  Uoie  19  59  53  +  15  32  hoar  angls  circle  east 

.*  20     I  2&  +17    5  hour  ansle  circle  west 


«no«      0     1  32 


1  33 


__j  differences,  falling  within  the  limits  of  the  readings  of 

fte  hour  circle,  I  now  consider  the  collimation  error  compcn- 
■ted. 
This  observation  enables  me  to  ascertain   whether  or  not 


the  hour  circle  reads  0''  0°>  0*  when  &  star  la  in  the  meridian. 

b.   ai.    a. 

Clock  times    19  59  53 

Correctioo  for  clock  error..  —39 


True  sidereal  lime 19  59  14 

Right  ticeniion  of  o  Aqulle  19  43  32 


True  hour  angle 

losU-Uffleutal  hour  angle 


15  42 
IS  32 


20 

n. 
1 

B. 

25 
39 

20 
19 

0 
43 

4S 
32 

17 
17 

14 
5 

DlffereBce —10  —9 

The  star  is  west  of  the  meridian,  and  its  hour  angle  is  less  than 
the  true  bv  9  or  10  seconds;  hence  the  zero  of  the  hour  circle 
is  west  of  the  true  meridian  by  that  amount,  which  deviation 
was  forthwith  corrected. 

2.  Fur  the  fMtiiude. — To  ascertain  whether  the  angle  formed 
by  the  polar  axis  with  the  horizon  is  equal  to  the  latitude  of 
the  place,  measure  the  polar  distance  of  a  star  on  the  meridian 
with  the  declination  circle  east,  and  again  with  the  circle  west; 
the  mean  of  these,  correcte^l  for  refraction,  slinuld  equal  the 

1)o1ar  distance  of  the  star  taken  from  the  *Xauticai  Almanack.' 
f  a  star  in  the  lenith  be  employed,  no  correction  fur  refraction 
is  requisite. 

Srpittnlxr  36,  IIUI.  fi  l>nnoato. 

DcclinalioD  vernier  A  . . ..   52*^  27'     Circle  eut 
„  B....    52  28 

„  A....  52  15      circle  watt 

-  B....   52  15 


He«n  declination     92  21  16* 


T  Drutnto. 

51 

^32* 

51 

36 

51 

20 

51 

20 

51 

27 

SH 

33 

V 

38 

29 

8 

InitrniDPntal  polar  diftance  37  38  45 
True  poUr  distinoe 37  3(50 

Difference 4-3  55  -f  3  52 

Afl  the  instrumental  polar  distance  is  greater  than  the  true,  the 
pole  of  the  instrument  is  too  low,  or  the  inclination  is  too  small 
by  3'  54'.  Having  elevated  the  pole,  the  following  observations 
were  subsequently  taken: — 

a  A^nlUc. 

8'' 37'     circle  eait 
8  39 

8  21       circle  west 
e  20 


Declination  veraier  A  .. . 
B... 
A... 
B... 


Mean  decliastlon 8  29  15" 


PolsrdUt.  -  W-decI. - 
Refraction 


Bl  3D  45 


Instrumcotal  polar  diitaace  HI   31   37 
Troe  polar  diitaace 8131     0 


« 

"tkb 

. 

44' 

51' 

44 

55 

44 

35 

44  38 

44 

44 

45" 

45 

15 

15 

i  7 

45 

15 

22 

45 

14 

33 

Difference. 


37 


49 
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Tbese  differences,  falling  within  the  limiU  of  the  divisions  of 
the  declinstion  circle,  indicate  that  the  instrument  i»  adjusted 
to  the  uearetit  minute  of  latitude. 

3.  T'i  aitcerUtin  iefieiher  Ihc  Declination  Axit  it  at  Right  Angli-j 
to  the  Poiar  Axi.8. — Having  previously  corrected  the  coUimation 
error,  tBko  the  hour  angle  of  one  of  the  Greenwich  stant,  who«e 
doclinatiun  ia  cuiisidcrahlc,  near  the  meridian,  and  comtiarc  it 
with  its  true  hour  angle,  the  error  of  the  clock  being  known. 
Or  it8  transit  with  the  face  of  the  declination  circle  cast,  and 
ag^ain  with  the  circle  west,  being  noted  by  the  clock,  may  be 
compared  with  the  hour  angles  rca4  off  from  the  hour  circle.  The 
effect  of  this  error  somewhat  resembles  that  of  the  level  error 
of  the  transit  internment,  which  is  0  at  the  horizon,  and  reaches 
ittt  maximum  at  the  zenith;  so  the  effect  of  the  inclination  error 
in  question  is  0  at  the  ei^uator,  and  reaches  its  maximum  at  the 
pole;  varying,  indeed,  as  the  tangent  of  declination.  And 
since  tan.  45'='  =^  rad.  or  I,  it  will  be  most  convenient  to  select  a 
star  whose  declination  differs  but  little  from  ■iS'^. 

October  11th,  1851,  the  following  iibservations  of  a  Cygni 
were  taken,  the  declination  of  the  star  being  ii"  46'  27"  north. 


£y  ae  Pirtt  Uethod. 
h.    in.    •■ 

Clock  limes    20  1 7     S  drcle  eail 

Correctn,  for  cl.  enor  .  —  39 


b,    m.    9. 
20  18  13  circle  west 
-39 


Sidereil  timt 

R.  A.  of  a  C]>giii    . 

True  boor  angle    . 
Initnimental  hour 

Difference  . 


. ..    20  16  24 
. ..    20  36  22 


.  -0  19  68 
-0  20  20 


20 

17 

34 

20 

36  22 

-0 

IB 

48 

-0 

18 

30 

■f  0     0  22 


—  0     0   18 


£y  the  Second  Mtthod. 

h,    m.    •,  tn.    s. 

Clock  timet    20  17     3        Hoar  /    —  20  20  cirrte  eiU 

20  18  13  -  18  30circl»weit 


Difference 0     1  10 


1  &0 


An  error  of  -iO'  ia  here  indicated,  which  is  double  that  due  to 
the  inclination  of  the  declination  axis.  With  the  declination 
circle  east,  the  star  arrived  at  the  wire  too  late;  and  with  the 
circle  west,  too  soon.  Now,  2fr  X  tan.  *o°  (or  I)  X  I5"=300"'=5', 
the  difi'erence  between  the  inclination  of  the  declination  axis 
to  the  polar  axis  and  00".  Having  elevated  the  western  ex- 
tremity of  the  declination  axis  one  revolution  of  the  adjniiting- 
screw  (the  circle  being  east),  I  look  the  following  observa- 
tion:— 

b.   m.    t,  tn.    ■. 

Clocktimei    20  30  10        latt.  boarZ  -G  40  drcte  ca>t 

20  31  30  -5  55  circle  meet 


DiffuvDce  ....     0     1  20  0  43 

The  error  now  appears  to  be  SS*  in  the  oppositG  direction. 
Having  turned  the  ttcrew  back  lialf  a  turn,  the  two  following 
observations  showed  that  the  error  was  corrected;  and,  com- 
bined with  the  others,  indicate  that  the  value  of  one  revolution 
of  the  adjusting-screw  =  10', 

By  iht  Pint  Method. 

fa.   ■>.    1.  b.  D.    ■. 

Clock  timet    20  38  45  circle  eut  20  40     4  circle  wett 

Correctn.  for  cl.  error  .            —39  —39 


Sidereil  time 

R.  A.  of  sCygni   

True  hour  angle  .... 
loktrumentil  hour  Z 

Differeaoe  . . . . 


20 

37 

6 

20 

36  22 

+  1 

44 

+  1 

43 

20  39  25 
20  36  22 


0     0     3 


DOS 


liy  the  Second  Method. 

ta.   n.    ■.  n.    a. 

Clock  timet    20  3H  45        Inat.  hour  Z  +  1   42  circle  SAit 

20  40     4  -1-3     Ociiclo  weit 


Difference  ....     0     1  19  1  18 

As  the  differences  fall  within  the  limits  of  the  divinons  of 
the  hour  circle^  the  inclination  adjustment  may  now  be  con- 
sidered completed. 


4.  To  ascertain  the  Aximuthal  Deviation  t^f  the  Petar  AxiMi  IA4 
fffvrt  of  vAich  i»  to  caitxt  the  Pole  of  the  Equatorial  to  point  Ea 
or  West  0/  the  Pole  of  the  Heaven*. — Measure  the  polar  distano 
of  a  Ktar  (i  hours  from  the  meridian,  and  compare  it  with  tli 
polar  distance  ascertjtined  from  the  ^Nautical  Almanack.' 
ditference,  if  any,  Mill  be  tbe  amount  of  deviation, east  or 
after  the  observation  has  been  corrected  for  the  effect  uf  refl 
tion:  caxt  if  the  pnlar  distance  of  a  star  west  of  the  meiid 
b«  too  great,  west  if  it  be  too  little. 

Oct.  25,  1851.—^  UriK  Miuorii,  5^  20"  from  the  OMridita. 

o      >       ri 

Decliniiion  Tcmler  A  .. ..  74  35      circle  oortb 

B....  74  SB 

..  A  ....  74  52      circle  loatb 

„  J)....  74  S3 

Mesa  dsclinatioa     74  44  30 

Polar  diit.  -  90»-dec].-   15  15  30 
Rcfractioa     +0    0  26 

In>tniD«ntil  polar  dUtance  15  15  56 
True  poltr  dlstutce 15  14     8 

Differenet  ....  -f  1  48  devittioo 
As  the  star  is  west  of  the  meridian,  and  the  polar  distance 
measured  is  too  great,  I  advanced  the  nurth  pole  of  the  instru- 
ment towards  the  west  by  setting  tbe  verniers  S*  nearer  the 
pole,  and  bringing  the  star  on  the  wire  by  moving  the  adjusting- 
screw. 

The  following  observations  (Octtiber  27th)  on  fi  Ursae  Minorla  \ 
6  hours  vest  of  the  meridian,  and  a  Persei  6  hourx  east,  shov  J 
that  tbe  azimtithal  error  has  been  reduced  within  1' — the  extent^ 
to  which  the  divisions  of  tbe  declination  circle  are  read:— 

^  Vnm  UlDorls.  «  Pmd. 

a       I        It  f       I        m 

DecliastioD  Tcniier  A  . . . .  74  36  circle  north       49  14 

B  ....  74  40  49  23 

M               A 74  53  circle  tooth        49  28 

„               B  ....  74  55  49  28 

Mean  decliailioa    74  46    0  49  20  48 

Potarditt.  -  90°-decI.  <=    U   )4     0  40  39   15 

Refraction -t-    0     0   19  +   0     0  50 

Initrumenlal  polar  disttRCC   15   1-1   19  40  40     S 

True  polardiitancc 15   14   10  40  40  21 

Difference     -9  —18 


To  Investigate  the  ^eci  qf  Refraction  in  North  Polar  DietanaP 
and  the  Hour  Angle. 

In  the  "projection  of  the  sphere  on  the  plane  of  the  horizon" 
Z  is  the  zenith;  P  the  pule;  W^Pethe  sii-honr  circle;  s  the 
true  place  of  a  star,  *'  its  apparent  place;  then  P  #  is  the  true 
polar  distance,  Pff'the  apparent;  ePT  the  true  hour  angle, 
«'  P  T  thenpuiiront;  *'  Z  =  apparent  zenith  distance;  P  Z  =  co- 
latitude;  ana  ««'  ^  refraction  in  altitude;  let  fidt  «/  perpen- 
dicular to  Pe'.  Now  the  angle  ea' t  may  be  considered  equal  to 
Vs  Z,  which  may  be  found  in  the  spheric  triangle  P#'Z  by  the 
proportion  sin.  zenith  dist. :  cos.  lat. : :  sin.  hour  angle :  sin.  Pf'Z. 
Hence**' X  cos.  *«';  (orPs'Z)  =  #'/=  correction  in  polari 
distance,  and  s«' X  sin.  #*' r  =  *;;  which,  divided  by  15  stfl.  [ 
polar  distance,  will  give  the  seconds  of  correction  to  be  applied 
to  the  hour  angle  with  the  positive  sign.  The  hour  angle,  any- 
where out  of  the  meridian,  where  the  eflFect  of  refraction  is  0, 
will  always  be  lestiened  by  refraction,  reckoning  from  T  (the 
point  where  the  equator  cuts  the  meridian)  12  hours  east  or 
west;  liencc  the  sign  of  the  correction  will  be  positive.  \Vh^ 
ther  the  correction  in  polar  distance  ia  positive  or  negative,  may 
be  determined  by  the  following  considerations: — 

1.  M'hen  the  star  is  on  the  meridian,  refraction  will  leaMn 
polar  distance  by  the  whole  amount  between  tbe  south  point  of 
tbe  horizon  and  the  zenith;  al^o  between  the  north  point  and 
the  pole;  but  will  increase  the  polar  distance  between  the  pole 
and  tbe  zenith:  hence,  in  the  former  positions,  to  the  correction 
mufit  be  applied  tbe  sign  -f ,  and  In  the  latter  — . 

9.  Any  star  which  culminates  south  of  the  zenith,  or  whoee 
polar  distance  is  greater  than  tbe  co-latitude,  will  have  ha  , 
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OUr  disUncc  diminishtd  in  every  poeiUon;   hence,  for  such 
lais,  the  correction  wilt  nlways  have  the  positive  sign. 
3.  Any  star,  whose  pulnr  diiitaiic«  ih  letm  than  the  ci>-Iatitude, 

will  havt)  its  polar  dmauce  differently  affected  accordio^^  to  its 

pofiitioo. 

K 


\ 


10K  or  rut  Smki  oir  tbb  Puna  or  nn  Hosnmir,  tunnu-mo 
fTU»*rwwcroT  RBTKAcnov  tM   IConxk   FOLAa  DmA»om  *iio  tub   Hgca 

Let  Z9  n  be  a  vertical  circle  touching  the  parallel  of  declina- 
don  of  such  Htar  at  the  point  9;  at  this  puint  the  correction  for 
efractJon  in  north  polar  distance  will  l>e  0.  To  find  this  point 
ire  have,  in  the  npheric  trinnele,  V  (jZ;  the  angle  T  7  Z  =  90% 
'*f  ^  polur  diHinnre,  and  I*  Z  the  ro-latitude;  whence  nmy  be 
bund  the  hour  an^le  Z  1*^.  .Anywhere  between  7  and  m,  and 
1^  far  the  other  side  of  the  meridian,  the  correction  in  polar 
listance  will  be  negative;  at  the  other  portions  of  the  diurnal 
re  it  will  be  positive.  This  hour  angle  will  be  less  aK  the  polar 
liatance  is  greater;  thut  Z  P9' is  leKn  than  Z  Pf.  It  will  never^ 
powever,  be  bo  great  aa  90'';  hence,  for  6  hours  of  distance  from 
|tiie  meridian,  the  correction  will  alwavs  be  positive. 

From  the  same  trinngle,  Zq  P,  may  be  found  Z  9,  which  is  the 
lyenith  distance  of  the  «tar;  also,  In  any  otlicr  part  of  the  hea- 
KrenM,  the  zenith  distance  may  be  aKcertnineil  without  an  addt- 
rttonal  obftervation.  Thus,  in  the  spheric  triangle  P  «'  Z^  we  have 
|PZ=  co-latitude,  I*  e  —  observed  polar  distance,  Z  Pf'  =  the 
erved  hour  anijle;  whence  may  be  found  Zn',  the  zenith  diit- 
nce  of  the  fttar  for  which  the  refraction  ntuBt  be  taken  from 
be  table. 


PORTABLE   LIFTING    MACHINE. 

Tm  object  of  this  machine,  which  is  the  invention  of  Mr 

^ng,  hydrometer  maker,  London.  \»  to  obtain,  in  a  portable  and 

pmple  form,  the  meanii  of  multiplying  the  power  of  a  man  to  a 

rery  great  extent^  for  the  purpose  of  lifting  weights,  &c.,  with- 

tut  toe  drawback   of  heavy   friction   and   wear  to  which  Sfime 

lifting  machines  are  liable.  Much  as  those  in   which  an  endless 

trew  works  into  a  toothed  w|i«el.     The  construction  is  shown 

1  the  annexed  engravings,  figs  1  and  ?.     A,  is  a  wheel  on  which 

ileven  pins  BH  1,  arc  tixed  in  the  form  of  teeth,  with  a  friction 

viler  fitted  upon  each  pin.     The  circular  plate  C  C,  is  fixed  at 

right    angles  tu  this  wheel,  upon  the  shaft  of  the  winch  D,  to 

riiich  the  manual  power  is  applied.     On  this  plate  Is  cattt  the 

piral  projecting  piece  KKCi,  which  maken  rather  more  than  one 

um  upr*Q  the  plate.     This  spiral  is  engaged  with  the  pins  B  H, 

wjtm  the  iir^t  wheel,  and  the  ditference  in  the  amonnt  of  eccentri- 

eity  of  the  two  ends  nf  the  spiral  ia  equal  to  the  pitch  or  dia- 

f  between  the  pins;  bo  that  when  the  plate  C,  and  spiral  are 

id  round  one  revolution  by  the  handle,  the  wheel  A,  to 

Iriven  round  the  distance  of  one  pin  or  tooth. 

The  driving  face  of  the  ntiral  hae  a  varying  bevil,  adjusted  so 

s  to  bear  fairly  and  uniformly  upon  each   pin  in  succession 

ihroughout  the  entire  revolution,  as  the  pin  varies  its  inclino- 

tioo  mim  B  to  H;  the  next  pia  above,  I,  being  then  brought 


down  into  the  position  B.  The  thicknes*i  of  the  spiral,  as  shown 
at  G,  nearly  (ills  the  space  between  the  two  pins  at  all  times, 
preventing  any  slip,  and  the  upper  pin  is  engaged  a  short  di^ 
tance  before  tne  lower  one  is  released.  The  friction  roller  upon 
the  pin  turns  round  during  the  motion,  rolling,  with  little  fric- 
tion, along  the  Inner  surface  of  the  spiral,  which  forms  an 
inclined  plane,  with  an  inclination  of  about  1  in  7. 


D 


y?^A 


y  „.  J, 
I'uRi-ABiJi  ijrriKo  MAcaiai.- 


-SCILK.  OtiE.Fovwtm. 


A  pinion  fixed  on  the  wheel  A,  is  geared  into  one  of  three 
times  the  diameter  on  the  third  shaft,  K,  upon  which  is  fixed 
the  drum  L,  for  winding  up  the  rope  or  chain  attached  to  the 
weiglit  to  be  lifted.  The  leverage  of  the  spiral  and  first  wheel 
being  11  to  1,  and  that  of  the  spur  gearing  3  to  11,  makes  a 
power  of  33  to  I,  and  the  radios  of  the  wjnch-handle  and  of  the 
drum  being  6  to  1,  the  total  increase  of  power  obtained  by  the 
machine  is  ^H)  to  I  nenrlv;  or  one  man  exerting  a  power  of 
^cwt.  at  the  winch  could  lift  five  tons,  including  the  friction. 

This  machine  has  the  advantage  nf  reducing  the  frictiun,  in 
consequenoe  of  the  rubbing  action  being  confined  to  the  revol- 
ving of  the  friction  rollers  upon  their  axles,  intitead  of  the 
incaned  plane  nibbing  upon  the  pins,  or  the  thread  of  an  end> 
lens  screw  rubbing  upon  the  teeth  of  a  worm-wheel,  which  baa 
only  contact  at  little  more  than  a  line.  This  has  a  scraping 
action,  tending  constantly  to  remove  the  oil  from  the  surface, 
but  in  the  friction  rollers  there  is  a  mucJi  larger  surface  in 
contact  to  bear  the  prexsure,  and  this  surface  being  always  in 
contact  never  has  the  oil  scraped  off  the  surface^  and  can  retain 
the  oil  for  a  much  longer  time. 


Imyrowvjeiits  in  the  fjtndan  Dotkn. — M'orkmen  are  husU?  en- 
gaged in  making  exteniiive  excavations  near  Old  Gravel-Iane- 
bridge  of  the  London  Docks,  for  the  purpose  of  erecting  aeveml 
lofty  warehouses  and  store-rooms  for  merchandise  from  foreign 
partH,  and  al.'^o  to  construct  a  new  swing-bridge. 

Leeds  aixd  Yorkshire  Anntrance  Huildin</»  Competition. — The 
premiums  have  been  awarded  as  follows: — The  first,  of  50/.,  to 
Air.  \y.  B.  Gingell,  of  Bristol;  the  second,  of  9i/.,  to  Mr.  Mar- 
tinoau;  the  third,  of  33/.,  to  Mr.  Dubson,  of  Leeds.  Fifty-four 
designs  were  sent  in. 
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ON  THE  USK  OF  METALS,  ESPECIALLY  OF  COPPER 
AND    IRON,    BY    THE    ANCIENTS, 

Ry  RoBtiRT  RiTCiiiR,  Atifioc.  Inst.  CE,,  Edinburgh. 

[JUad  at  a  Meriing  <^  the  Arttiitecfttral  tuittitute  of  Sfotland.] 

The  way  in  which  metallurgy,  or  ihe  art  of  working  metalfl, 
fin%  bocnme  knoH-n  to  mankind  Is  invot%-ed  in  obscurity.  It  is 
more  than  probnblc  that  the  prnce«se*i  of  mnniifacturing  the 
softer  metalf:^  a.s  the  ore  of  lead,  led  the  ^ray  to  the  fusion  and 
mnnufscturo  of  the  harder.  Lead  was  much  u«ed  in  early 
times;  in  the  era  of  the  Ri>man  Empire  it  was  so  much  in  use 
that  even  the  cities  were  supplied  with  water  by  leaden  pipes. 
The  art  of  working  in  gold,  silver,  copper,  and  even  iron,  seems 
to  have  been  known  at  a  rery  early  periiMl  of  human  history. 
Iron  may  have  been  oct;identnlly  discovered,  it  has  been  sup- 
posed, by  the  fusion  of  the  ore  in  the  making  of  charcoal,  or 
DV  specimens  of  pure  iron  ore  haring  been  fashioned  by  firo 
into  purjHMies  o(  utility,  for  meteoric  iron  exists  in  a  malleable 
state.  Rude  smeltiag-fumaces  have  been  found  even  amongst 
tribea^aa  the  Africans — among  whom  civilisation  has  made  but 
little  progress.  Copper,  and  the  alluys  of  tin,  by  vhich  it 
became  hardened,  aeeni  to  have  been  very  early  known  to  the 
ancients. 

Brass,  au  frequently  mentiODed  in  sacred  and  profane  hiHtory, 
used  for  coins  and  other  purposes,  was  lij-nonyroous  with  copper 
■nd  bronjEp.  The  ancients  well  knew  the  process  of  casting 
hnjnzc  statues,  and  uf  miring  copper  with  tin  to  harden  it. 
Some  cf  the  most  valuable  works  of  antiquity  were  made  of 
mixed  metal, — as  the  Colossus  of  Rhodes,  of  which  no  remains 
now  exist,  the  weight  of  which  has  been  estimated  at  700,000  lb. 
uf  bronze. 

Metnllargy,  according  (o  historians,  bad  made  great  advRnc«- 
ment  704)  years  before  Christ.  During  the  reign  of  .\Iexander 
the  Great,  356  b.c,  the  celebrated  sculptor  Lysippus,  originally 
A  worker  in  brass,  laboured  ko  assiduously  in  moulding  an<] 
melting  metals  and  multiplying  casts  as  to  have  left,  it  is  said, 
1500  groups  of  statuary,  wfiich  Pliny  the  elder  called  the  mob 
of  Alexander,  Amongst  the  best  of  his  works  were  his  statues 
of  that  monarch.  It  nns  been  recorded  by  the  Roman  conoul 
and  kisturian  Mucianua,who  was  the  Premier  of  Vespasian,  and 
who,  aa  mentioned  by  his  oontemuorary  Pliny,  in  Hist.  Nat,, 
b,  39,  c.  17,  had  been  thrice  consul,  in  a.h.  33,  TO,  and  72,  that 
there  existed  in  his  time  300O  bronze  stutues  nt  Rbudes,  and 
that  there  were  believed  Lo  be  aa  many  at  Athens,  01ympiii,and 
DelDhi. 

That  the  art  of  working  in  iron  and  steel  had  made  great 

rrogress  in  early  times,  it  is  the  purport  of  this  paper  to  show, 
t  la  known  that  the  sword  blades  made  in  Diimnscut,  a  city  of 
gr^at  antiquity,  and  mentioned  in  eacred  writ  as  coeval  with 
Babel  and  Nineveh,  have  bad  a  far-spread  reputation  for  their 
excellence  of  quality  and  workmanstiin  and  oenatifiil  wave  or 
water-mark.  It  is  probable  that  lon^  before  the  Christian  era 
the  Orientalf,  both  in  llindostan  and  China,  had  also  achieved 
greAt  perfection  in  the  manufacturing  both  of  steel  nnd  iron^ 
and  in  the  inlaying  of  gold  and  silver.  Of  lUii  there  is  very 
little  doubt,  from  the  specimens  which  have  been  preserved  to 
modern  times.  The  excellent  sword  blnde«  of  Toledo  were 
early  famed,  the  manufacture  of  which  was  introduced  by  the 
Moors  into  Bpain,  but  is  now  nearly  eitinct.  Although  the 
ancients  may  not  have  acquired  the  same  degree  of  skijt  in 
casting  metals  for  general  purposes  in  the  mechanical  arts  as 
the  m<>derns  tbey  bad  attained  great  excellence  ui  the  working 
uf  malleable  iron,  copper,  and  bronze. 

I'be  importance  of  inetaU  in  coinage,*  and  especially  the 
advantage)}  of  using  iron  for  weapons  of  warfare,  and  in  the 
construction  of  agricultural  implements  and  various  utensils, 
must  have  stimulated  the  fiicullies  of  the  enrly  tribes  of  man- 
kind to  their  improvement.  Itnt  the  matiy  useful  properties 
which  iron  possessed  could  not  have  been  at  once  discovered, 
and  the  knowledge  of  iron-making,  and  the  applicntion  of  iron 
to  purpoi;es  of  utility,  must  have  been  acquired  by  sluw  degrees. 
Although  iron  was  known  long  before  the  Cliristinn  era,  it  bns 
been  doubted  if  it  whs  in  general  u^e  in  the  early  ages  of  the 
world;  but  it  is  evident  that  mankind  understood  the  art  of 

*  Tb«  nilcii  ehlctfy  *»**)  ^  *^  Je«rt|  CirKhi,  and  Roman*,  wrre  al  itlvTr  anil 
brvM,  ■tid  a  tew  o(  fotd.  Amonnt  Ui«  Haman*  tha  (taniriua  rlctorlitui.  •eakrllufl, 
and  aotirilmn  Ihe  wa,  wen  or  allrtr,  and  tbr  real  of  broaw.  The  Human  aoll 
rolu  «aa  iha  auraiu,  (ti  faluc,  aa  autad  bytllBy,  2ll.  SJd.  Tlu  Uoaaita  tutd  no 
i-oliia|r,  racejit  i.-up|i«r  or  LrvBia,  llQ  a,o.  Mh 


working  both  iron  and  copper  before  the  ddag«,  from  tbe  | 
sage  in  Cienesia, — "TubBl-Cain,  an  instructor  of  every  artiB 
in  brasM  and  iron."     It  has  been  held  that  eopper  or  broDM  H 
the  proper  translation  of  the  word  rendered  bnu*.     The  oun 
rous  notices  of  brass  in  early  pasna^es  in  the  Bible  most 
inferred,  in  some  instances,  as  meaning  copper,  and  in  otbervl 
bronze.     The  same  word  is  used  in  Hebrew  for  brass,  copper^p 
and  bronze.      In   Latin,  the  word  re*,   which  means  bras 
bronze,  means  also  cupper.  In  (.ireek,  likewise,  the  word  x* 
wbich  means  bram  or  bronze,  means  also  copper.*     In  the  | 
sage  (n.c.  14ol),  Deut.  viii.  9,it  is  obvious  that  copper  is  me 
not  brass — '^A  land  whose  stooea  are  iron,  and  out  of  wfa 
hills  thou  mayest  dig  hraas." 

One  early  commentator  considers  that  the  calamity  of  i 
deluge  deprtveil  the  greater  purt  of  mankind  of  the  knowlec 
of  these  88  well  as  other  arts,  and  that  the  use  of  iron  was  odI[ 
revived  at  a  much  later  {»eriod  of  the  world's  history.     It  huij 
been  recorded  that  the  Egyptiiuia  gave  the  bonour  of  tb| 
covery  of  metals  to  their  Hrst  soverign  Menes,  who,  ace 
tu  Josepbus,  ascended  the  throne  (2320  u.c.),  and  who  ; 
after  the  fabulous  gods. 

From  sacred  writ  it  is  ascertained  that  metals  were  commoa , 
in  Egypt  and  in  several  countries  in  Asia.     Egvnt  was  distin-| 
guishca  in  the  very  earliest  records  of  the  world  not  only  fori 
the  richness  of  its  soil,  but  for  its  valuable  gold  and  Ktlrerl 
mines,  the  annual  produce  of  which  in  early  mentioned  in  Egyp- J 
tian  history,  and  which  were  worked  by  captives  taken  io  war.! 
These  mines  have  been  ascertained  by  llenomi  and  Linant  t#l 
lie  in  the  Bisharee  Desert,  seventeen  days'  journey  south-west- ! 
ward  of  Derow.     The  gold  is  found  in  quartz,  and  the  exca-i 
vation^  are   1^0  feet  deep.      Diodurus  the  Sicilian  (Dioduru*| 
Sicutufi)  lived  it  H.C.;  but  as  ho  derived  bis  information,  some 
times  without  sufficient  discrimination,  from  the  writers  who  bad| 
preceded  him,  hi«  statements  are  not   always  to  be   relied  00 
f^till  there  is  evidcacc  that  he  visited  many  of  the  countries  hfti 
describes.     He  mentionn,  in  the  first  chapter  of  his  Historical] 
Library,  ''(hat  in  the  confines  of  Egypt  and  neighbouring  coun 
tries  of  Arabia  and  Etiitopia  there  is  a  place  full  of  rich  gold] 
mines,  out  of  which,  with  much  art  and  pains  uf  many  laboufiaj 
er»,  gold  is  dug.     The  soil  here  naturally  itt  black,  but  in  tb** 
body  of  the  earth  run  many   white  veins,  shining  with  wblt 
marble,  and  glistening  with  all  sorts  of  other  bright  metali| 
out  of  which  laborious  mines  those  appuinteil  overseers  cause 
the  gold  to  be  dug  up  by  the  labour  of  a  vast  multitude  of 

people The  earth  which  is  hardest  and  full  of  gold   they 

boften  by  putting  (ire  under  it,  and  then  work  it  out  with  their 
hands."  After  the  gold  is  washed  the  workmen  take  it  away 
by  weight  and  niea*«ure  and  then  init  it  into  earthen  urns,  '*and 
according  to  the  quantity  of  gold  in  every  urn,  they  mix  It 
with  some  lend,  grains  of  &alt,  a  little  tin,  and  barley  bran.  ^ 
Then  covering  every  pot  close,  and  carefully  daubing  them  uv««^| 
with  clay,  they  put  them  into  a  furnace,  where  they  abide  Itvfl^^ 
days  and  nights."  After  they  have  stood  some  days  to  cool, 
''nothing  is  to  be  found  in  the  pots  but  only  pure  rcfin^jgnld  a 
little  diminished  in  weight."  The  whole  description  of  Diodo- 
rus  of  the  manner  in  which  gold  is  obtained  on  the  borders  of 
Egypt  is  very  interesting.  He  makes  the  remark,  ^'tbat  at 
gold  ii  got  with  labour  and  toil,  so  it  ts  kept  with  difficulty; 
creates  everywhere  the  grcitest  cares;  and  the  use  of  it  is 
mixed  with  pleuxure  and  Horrow."  Rut  lie  gives  a  very  different 
description  of  the  mines  in  Arabia,  in  which  is  found  ^'pure 

f'nid,  calle<l  gold  without  lire^  for  it  is  not  extracted  out  of 
ittle  pieces  of  dropsy  metal  by  melting  in  the  fire,  a«  in  other 
places,  but  it  is  pure  and  refined  at  the  firA  digging'  it  onl 
of  the  earth,  every  piece  about  the  bigness  of  a  cheanut,  and  ao 
bright  and  glorious  n  colour  that  this  gold  adds  an  exceeding 
beauty  and  lustre  to  the  most  precious  tttones  that  are  set  in  iu' 
The  same  author,  in  his  description  of  Egypt  in  early  times, 
shows  the  resources  of  Egypt,  which  potuteiued  valuable  mines 
of  copper,  lead,  iron,  emeralds,  and  sulphur,  which  are  said  still 
lo  exiac  In  the  deserts  of  the  Red  Sea,  His  description  of  tke 
abundance  of  gold  and  silver  amongst  early  natioDu  is  oorrobo> 
rated  by  many  paAsages  in  the  Hible.  One  paaaam  shows  Out 
the  art  of  costing  was  early  introduced,  when  Aaron,  in  tke 
absence  of  Moses,  mode  the  golden  calf.  Ex.  xxxii.  3  and  4,— 
"And  all  the  people  brake  on  the  golden  earrings  which  were 
in  their  ears,  and  brought  them  unto  Aaron,  and  fa«  received 


*  That*  npp««r  to  hare  bero  iwo  klodt  of  bnaa  Imbct  om  roppcr,  vr  trbat  w«a 
(rnnrd  aallr*  braaa,  alan  branic  ur  hraia  monar,  or  loaty  la  ganinl,  ftad  Iba  «anl 
wa  appUad  w  •  wonl*  apcar,  or  uc — Um  athar  Iwwd  laaaalila  bwM. 
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tbem  ftt  their  bitnd,  and  fasHjoned  It  with  a  prnvin^  %oo\  aAer 
had  made  it  a  molten  calf."  In  the  building  of  Solomon's 
rumple  frt<ld  and  hilver  were  mncli  used, 
'Liiftfl  been  supposed  that  in  those  &f;e»t  the  working  only  of 
>  metals,  such  at)  gold,  tilver,  and  copper.  wh»  undcrstonil, 
that  iron,  afterwards  no  common,  was,  if  then  known,  little 
aed.  From  the  testimony  of  ancient  authors  it  appears  that 
ong  after  the  delupe,  wtpper  woa,  for  many,  ages,  employed  fur 
BO«t  of  those  pur|Ht!M.'«  tur  which  iron  is  now  used,  tuch  08 
J  tools  of  busbantlry,  and  in  the  mechanical  arts. 
In  the  heathen  mythoh)^  we  find  ascribed  to  Vulcan,  the 
od  of  artificers,  the  making  of  the  famtiu^  impenetrable  armour 
of  Achillea,  whoiie  Hfaield  i^  described  by  Homer,  in  the  Iliad, 
■"ook  iviii.  551  (b.c.  907V  At  the  time  of  the  Trojan  war  iron 
«ms  tu  have  been  tittle  used,  and  copper  eupphed  its  place 
oth  for  armx  and  all  kinds  of  tools  and  utensilR. 
The  Romans  succeedinp,  and  bnrmwinitr  many  of  their  cua- 
oms  from  the  Oreeka,  no  doiiht  adopted  in  thin  rrapect  their 
practice*.  It  isKomewhat  «iii)rular  that  almost  all  the  ancient 
nt  and  tools  now  extant  are  made  of  copper — n  most  con- 
rincing  proof  that  the  use  of  copper  preceded  that  of  iron,  and 
"hat  the  ancient*  used  brass  in  most  of  their  relif^ous  ceie- 
iPionieN.  This  appears  to  have  been  a  practice  common  not  to 
tbe  Greeks  or  Romans  alone,  but  to  all  ttie  nations  of  antiquity. 
fArcordiiig  to  l>ifMloTUB,  the  aims  of  the  Egyptians*  were  com- 
Donlv  made  of  bratii).  Herodotus  mentions  that  the  Maqsa^^tae 
ad  t^eir  axes,  pikes,  quivers,  hatchets,  and  horse  tnijiplngs  of 

In  seveml  paHMa^es  of  Bacred  writ  the  word  trnnRlated  braaa 
curs.     The  art  of  working  in  brnss  is  distinctly  mentioned  in 
I.  xxvii.  2, — "Overlay  it  with  bram."     The  trade  of  a  copper- 
nith  is  aim  mentioned  in  Scripture,  Tim.  iv.  11.     In  all  the 
it  may  he  inferred  that  copper  or  bronze  was  meant, 
od  not  brass  as  now  used. 
According  to  one  writer,  who  has  invefitigated  the  subject,  it 
hppears  that  in  England,  Switzerland,  Germany,  and  in  northern 
"jngdomK,  armtt,  rings,  and  other  articleH  of  briissi  or  bronze  are 
~en  found  in  tombs.     In  America  also  arms  and  tooix  have 
en  found  made  of  copper.     Hatchets  of  this  metal  have  been 
DDnd  in  the  ancient  tombs  of  the  Peruvi.ins.     It  is  »aid  that  in 
^apan,  in  miKlern  times,  articles  which,  in  other  countries,  are 
ommonly  made  of  iron,  are  made  of  copper  or  brass.     Indeed, 
very  inveHtigation  seem>i  to  prove  that  no  metal  was  so  much 
sed  in  ancient  times  aa  copper.     It  has  been  supposed  that  iti< 
eneral  une  arfise  from  the  circumstance  that  copper  was  found 

/real  quantities  in  ancient  times,  and  was  en^iily  wrought; 
the  aucients,  as  has  been  noticed,  early  found  out  the 
neans  of  making  it  more  useful  by  alloying  it  with  tiiL,  by 
khicb  It  was  tempered  and  rendered  so  hard  as  la  acquire  in 
lome  measure  the  qualities  which  Iron  posaesaed;  bestdea  which, 
ita  Don-Iiahility  to  rust  must  have  made  it  valued. 

Although  the  nietnl,  called  brass  both  in  sacred  and  profane 

history,  was  probably  chiefly  copper,  there  is  undoubted  evi- 

lenee  that  the  ancients — at  least  the  Rgyptianit,  (ireeks,  and 

"komans  —  understood  the  art  of  making  various  alloys  with 

ppper  and   tin.      Itrnnxe,   «n  well    known  to   the   ancientu,  is 

nerely  a  compound  of  copper  with  tin;  and  the  brass  of  the 

^■nclentfi,  there  Is  little  doubt,  was  an  alloy  of  copper  and  tin — 

not  copper  and  zinc.        It   has   been  supposed  by  some  that 

.although  the  practice  of  funtng  cupper  into  compoundii,  and 

'  FrocD  Uw  collMlkNi  of  Ut  Sail,  nhJch  hM  b««n  [iTvirrveil  In  (he  Brlllih  Ua> 

(itn,  teTrral  liruax«  wea^uiis  tr!  nit>rarr  allut  tl)U  fatrl.     A  purtluii  of  a  blaile  uf  « 

't%xr  \»  In  thia  coll*<cl(iiii  MJ  Inthr*  torty,  and   ?1  Inche*  ijtoad,  InsrrtML  Ictv  a 

r  lutiv,  titrd  irlth  iiaUa  of  the  lanw  mrlal.     Tbe  c««t  uf  arniour  or  irulrata  uf  (h« 

TpUana  b«a  litn  drtcnbtii  aj  ctiRilitlrg  ot  abont  alrran  liorlirinUI  ruira  iil  metal 

the  rvliu  at  Tlitbrt.  alio   LorrolMnm  tta«  frncral  u««  vl  L^)^•^  In  early  ilmca 

lM*d*  »K*  broiitr,  Uiicktr  In  tba  nihJdla  Uun  ai  iha  vilgca,  aDdallghtlritrixivrd. 

ixqiiUltcly  naa  \hr  iDCtAl  vorhrd  Ibal  aomc  uf  Ihuic  ciaiiiiiti-pl  wrrc  luund  (o 

Ulnrd  lb«lf  pllablUtyand  iprftifr  nttrt  a  period  at  wirrral  ihouaand  Jtnr»,  and 

t  rMrmblcd  tin)  la  daaittUy."     Such  ia  tti«  il^itcr  irlikb  Tiaa  t>ceti  dUtDirmil 

I  Tbtbui   tomb.    Spear. head*,  JavvUn.baadt,  of   broni'-tnciaJ,  bava  aJjo  been 

1  uiil  pTt»tntC  lo  DiuMoma  i,tht  B«ri)nj  wMcb  rorrMpoud  i^i  ibe  dMcrtptloo  ot 

It  U  probable  tbat  th«  Kftp'Ib"*  tacrvedvd   to  well  In  h»n1«iilnf  broBi? 

ksoly  iwanla,  knirea,  ami  warlikr  iwrapuna  aad  armour  wars  nuula  at  ll,  but 

ItVOla  Ukd  cbl>«U  whicli  wrre  «ni[ila)'ed  fur  rarrln/ and  cutUrg  hani  itoiiM, 

Ha,  and  alao  Implfsi^uta  of  biialiaiidrr,  wrie  mad*  ot  It. 

Ib«  ruloa  of  NItKvah  rrrom  Jonah.  Nlowah,  or  Nlmrnntl,  ribird  fitfi  n.O.), 
iMfmrd  baa  «a  fVt  dU(wrf*d  Irvf  mrtalllc  remalna.  Tbr  artkUa  f«unil  are  cf  cop- 
per. Tin  renaltiaaf  iiiclnia  funtiil  tn  KfTpt,  ^ifkrrvrd  In  Ihr  ntllitb  Miikviiiin,  con* 
tfU  chlrlir  of  aiUctea  la  broou  and  coppM,  (iilIi  a*  vaaaa,  ilatuet,  aitriciillurBl  Itn- 
piMMBia,  aptM-haaiU.  anonU,  tlaggar*.  loola,  lulmura,  hnlvrt,  Set.  In  the  t<rctan 
rMlhrilf  n.  Ibt  f«w  ipaclnana  of  ncula  mnaUt  «f  artldca  In  bioatc  and  I«ad.  In  tbe 
■UW  ■naram,  the  aumbrr  of  bfonin  ot  (he  GrMka  aad  Hotnaiii  rtnd«r  U  lwpM«l- 
Ua  lo  Mrtlcularia«  Ibcta,  auch  vaari,  itaiuca,  caAdtlabra,  hcImcU,  vworda,  apMx* 
buds,  BC.  Id  itw  AaUquartik  Uuacuiu  of  CdlutHirgb  Ibcre  Btc  rvloua  apediEeaa 
flf  Bonu  inlclM  la  broDM  found  la  BriUla. 


ainc  itself,  were  unknown  in  rerr  ancient  periods,  yet  the  prac- 
tice existed  at  a  later  period  of  fomiing  the  brass  used  for  coins 
and  other  purposes,  by  combining  tbe  melala,  hnss  being  used 
before  zinc  waH  known  in  its  nietailic  form,  and  the  :iinc  may 
have  been  cemented  «ith  sheets  of  copper  by  charcoal,  the  zinc 
uniting  with  the  copper  without  being  visible.  It  is  mach 
mure  probable,  however,  that  the  compounds  uf  the  ancientfl 
were  chiefly  confined  to  the  mixing  of  copper  with  gold,  silver, 
and  tin,  and  that  zinc  was  not  used,  or  unknown.  It  is  impro- 
bable that  the  ancients  knew  the  alloy  of  copper  and  zinc. 
Zinc  is  only  found , in  the  form  of  calamine,  which  conaists  of 
zinc,  carbonic  acid^  and  uilica;  and  of  blende,  which  is  com- 
posed of  zinc  and  sulphur.  Both  of  these  Kubfttances  require 
sublimation  to  extract  the  metal;  whereas  by  smelting  or  fusion 
they  would  pas»t  away  ml  a  li  lined, — the  former  of  these  pro- 
oeftoes  not  very  likely  to  be  known  by  the  ancients,  although 
they  may  have  been  acquainted  witli  that  of  cemeiitatittn.  The 
proreHs  of  Huhlinuition  or  distillation  may  have  therefore  been 
unknown  to  the  ancient*,  while  the  urocecs  of  smelting  ores  vaa 
familiar  to  them;  hence  they  made  use  of  the  alloy  of  tin 
instead  of  zinc.  The  fumed  Corinthian  brus  shows  clearly 
that  the  Greeks  and  Romans  understood  well  the  various  alloys 
of  copper.  This  bra!(.s  waa  a  mixture  of  gold,  silver,  and  co|k 
per.  At  the  dcHtruction  and  burning  of  Oorinth,  IW  n.c,  this 
metal  was  said  to  had  been  formed  in  quantities  melted  by  the 
heat.  This  statement  was  made  by  the  Roman  writer  J.  Florus, 
and  it  is  mentioned  by  Pliny,  in  Hist.  Nat.,  b.  34,  c.  3,  only  to 
be  refuted  as  an  nnachroniRm,  becnu^e  the  phrase  "Corinthian 
brass"  must  have  been  familiar  to  and  used  by  the  nncicuta  long 
Wfore  the  destruction  of  Corinth  by  .Mummiu^.  /E«  CortnMium 
denotes  the  alloy  generally  made  ui*e  of  nt  (!orinth,  and  corre- 
apondtt  to  /r«  IMiurnm  or  /fb  AiginnticHni,  the  bronzes  and  alloys 
most  used  at  Delott  ami  iEgina.  The  Corinthian  alloys,  accord- 
ing to  Pliny,  were  mixed  with  the  precious  metals,  and  were  of 
different  colours.  It  has  been  hold  by  some  writers  tliat  the 
bronze  called  Corinthian,  and  sometimes  Biracasan  brass,  waa 
made  of  ttannum  ( Agrioola  de  re  Metaltica),  the  admixture  of 
the  preciuuN  metals  with  copper  and  tin,  as  the  ancients  gave 
the  name  of  electrum  t<i  the  mixture  of  gold  and  silver.  It  k 
mentioned  by  Suetonius  that  the  Emperor  Vitellus  took  away 
all  the  gold  and  silver  from  the  templ^  and  substituted 
oriciutlcum  and  ttannum. — Sue.  Vit.,  vi.,  p.  1&3.  Ah  the  term 
imvhalcum  was  npplie<l  by  the  Riimans  to  brass  of  grant  price, 
it  may  he  Kupposed  that  the  metnl  hero  used  by  V  itellus  was 
Corinthian  brass.  The  Romans  applied  the  term  ttannum  as 
well  as  cawttrau,*  to  tin;  but  in  the  sense  In  which  the  former 
Mord  is  here  used,  a  mixed  metal  is  implied. 

That  the  F:gynt]anB  early  knew  the  mode  of  compounding 
nietaU  has  been  fully  proved  hy  the  many  articleii  which  have 
been  found  in  Egypt,  especially  at  Thebes.  The  early  history 
of  the  I'hccnjcians  or  Sidonians  has  thrown  Kome  light  upon  this 
subject.  This  country  was  in  early  times  a  great  emporium  of 
trade  for  the  world.  The  purple  of  Tyre  and  glass  of  Sidon 
were  early  famed.  The  grrcat  progress  these  people  had  made 
in  nietallurgj'  is  shown  from  their  being  eniploved  by  Solomon 
to  decomtu  the  Temple  of  Jerusalem  under  ilirnm,  king  of 
Tyre.  The  adviincement  they  had  made  in  bhipbuilding  and 
navif^tion  in  early  times  would  call  for  the  n]Miliciition  of 
metals  for  that  purpose;  and  metals  are  mentioned  by  Diodorns 
as  having  been  used  for  the  prows  of  vesfiels  and  anchors. 
Kven  the  plan  of  sheathing  with  metals  xa  supposed  to  be  of 
great  antiquity.  The  snme  author,  in  hie  desicriptton  of  Itritain, 
mentions  that  the  Phteniclans  undertook  frequejit  vovnges  hy 
sea  in  the  way  of  traffic  oi  merchants,  and  found  out  the  coasts 
beyond  the  rUlartt  of  Hercules,  and  that,  driven  by  a  sturra, 
they  arrived  at  Hritain.  This  iiihuid  he  deitcribea  as  very  ponu- 
luus,  and  aays  that  tin  was  dug  and  obtained  there  "with  a 
great  deal  of  care  and  labour.  They  dig  it  out  of  the  eiirth, 
then  melt  and  refine  the  metal,  and  bent  it  into  four-square 
pieces  like  a  die.  The  merchants  transport  the  tin  they  buy 
into  France,  lo  the  mouth  of  the  river  Rhone."  Tin  was  largely 
exported  bv  the  Phcenicians  from  Britain  into  their  own  coun- 
try, where  "it  was  used  as  the  alloy  of  copper  in  the  making  of 
bronze.  Speaking  of  the  wealth  of  the  1  hocnii-iaoit,  Diodurus 
remarks,  they  planted  many  colonies  buth  in  AJ'rtca  and  in  the 
western  parts  uf  Kiirope.  The  Iberians  sunk  many  large 
mines,  whence  they  dug  an  infinite  quantity  of  pure  silver. 

'  Stmamm  may  alao  twve  bp«i  x^ty  bard  kad  or  p««rt«t,  Piodonu  narraica  "  Itiit 
abova  LaaHanta  ( rortofal)  tbcrf  la  muL-D  tin  metal— lUat  li.  In  the  Itlandi  lying  In 
ittlbtria,  whtcb  an  ibcrarvrac&llcd  CaadUrldca." 


Il»e  BC«an  ovrr  afalntt  Ibtria,  i 
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He  gives  a  description  of  the  rich  mines  of  f^old  as  well  an  of 
lilver  and  brnu  in  Iberia.  He  nw-ntions  that  in  many  places  of 
Spain,  and  in  otber  pUcee  of  the  world  then  known,  tin  is 
found.  From  thia  abundance  of  metals  known  to  the  ancienti 
lonj?  before  the  Christian  era,  one  can  be  at  no  loss  to  know 
that  they  must  hnve  well  understood  the  proc«8a  of  mixing 
copper  and  tin,  and  even  oilver.* 

It  has  been  held  by  tome  vriters  that  the  Romani  were 
Acquainted  with  the  art  of  tinning  or  silvering  ottpper  vessels, 
but  that  vessels  of  tin  have  never  ^en  found,  and  gilvered  ones 
very  rarely.  The  art  of  tinning  ptnte-iron  may  be  considered 
u  a  modern  invention;  while  that  of  tinning  copper  was  an 
ancient  one.  Tn  rorroboration  of  this,  the  vessels  found  at 
HercuLineum  were  chielly  of  copper,  or  bronxe,  few  of  which 
were  silvered,  and  none  tinned;  it  has  therefore  been  supposed 
that  the  art  of  tinning  ^esseln  wa.*!  not  practised.  The  art  of 
soldering  must  have  been  known  to  the  Romans,  m  Pliny  men- 
tions tliat  lead  cannot  be  soldered  without  tin,  or  tin  without 
lead.  In  soldering,  a  mixture  of  both  metals  is  required,  either 
two  parts  or  one  of  tin,  and  three  parts  or  une  of  lead,  rt^pec- 
tively.  As  they  do  not  appear  to  have  been  acquainted  with 
the  union  of  zinc  and  copper,  it  is  unlikely  that  they  utted  hard 
solder,  which  in  a  compound  of  these  metals,  xinc  betn|[  in 
excess.  Many  of  the  bronzes  of  antiquity  are  found  to  be 
made  of  pieces  of  metal  joined  tcM^ther.  Several  coins  which 
hear  a  resemblance  to  brass  have  been  found  to  be  composed  of 
copper  nnd  the  precious  metals.  It  has  t>een  held  by  some 
writers  that  there  is  no  direct  proof  of  the  brass  of  the  moderns 
—the  union  of  copper  and  zinc,  in  the  proportion  of  about  four 
parts  of  copper  and  one  part  of  zinc — being  known  to  the 
ancients.  Sometimes  in  the  ancient  bronxea  a  little  sLlver  has 
been  found;  but  the  proportions  are  almost  uniform  of  19  parts 
of  tin  to  100  parts  of  copper.  It  has  been  held  by  other  writers, 
ft'om  a  passage  in  Straoo,  xiii.,  p.  619,  that  the  ancients  knew 
the  common  zinc  ore  calamine,  although,  perhaps,  from  the 
reasons  previously  assigned  of  the  simpler  application  of  tin  as 
an  alloy  by  fusion,  they  used  it  instead  of  zinc;  at  all  events, 
few  specimens  of  the  mixture  of  copfier  and  zinc  have  been 
discovered  in  the  works  of  antiquity.  It  has  been  stated  that  an 
antique  sword  was  found,  which,  iVom  the  analysis,  showed  the 
presence  of  a  small  portion  of  zinc. 

Although  copper  was  thus  so  generally  used  In  very  ancient 
times,  it  is  not  to  he  supposed  from  what  has  been  stated 
that  iron  was  not  in  use.  A  passage  in  Is.  xlv.  I,  shows  the 
usage  of  both  metals:  "I  will  break  in  pieces  the  gates  of 
bnes,  and  cut  asunder  the  bars  of  iron."  Tnat  iron  was  known 
It  an  early  period  there  is  no  reoaon  to  doubt;  but,  as  it  appears 
not  to  have  been  generally  used,  it  has  been  considered  tnat  its 
common  use  is  indicatii'e  of  a  more  advanced  state  uf  civilisa- 
tion than  even  that  of  gold  and  silver,  although  so  much  leas 
intrinsically  valuable. 

Amongst  ancient  traditions  there  was  one  with  the  Kgyptatns 
that  Vulcan  tauirht  them  to  forge  arms  of  iron.  The  Pncsni- 
cians  had  also  discovered  iron,  and  the  manner  of  working  it. 
The  Cretans,  ns  Dindorus  relates,  placed  the  discovery  of  iron 
and  the  art  of  working  it  in  the  most  remote  period  of 
their  history.  Iron  is  frequently  noticed  In  his  history  of 
nations.  Describing  the  Spaniards,  he  says;  "They,  the  Celti- 
berians,  make  swords,  warlike  weapons,  and  darts  in  an  admira- 
ble manner,  for  they  oury  plates  of  iron  so  long  under  ground 
till  the  mit  has  consumed  the  weaker  part,  so  the  rest  becomes 
strong  and  firm.  Of  this  they  make  their  swordx  and  other 
warlike  weapons,  and  with  these  arms,  thus  tempered,  they  *o 
cut  through  everrthing  in  their  way,  tliut  neither  shield,  helmet, 
nor  bone  can  withstand  them."  l^lutarch  also  mentiuus  this 
practice  of  making  steel,  which,  it  ia  snid,  stilt  exists  in  Japan,t 
where  the  sword  blades  are  famed.  Describing  the  Arabians, 
Diodorus  say^  that  they  exchanged  gold  with  the  mercharilH 
for  the  like  weight  in  brass  and  irun. 

Some  authors  ascribe  the  art  of  working  iron  to  the  Cyclops, 
and  some  to  the  Chalybea,  describe>d  by  Aristotle,  a  verv  ancient 
people,  who  inhabitoil  part  of  Puntus,  in  Asia  Min«ir,  abounding 
in  iron  mines.  Clemens  Alexandrinus  ascribes  the  art  of  ren- 
dering iron  malleable  to  the  Norches,  a  nation  on  the  banks  of 

■  Th*  Ct:lD«M  BODK  mat^  U  m  mixlare  ol  '20  p«rt*  uf  Ud  to  Al  of  copprr.  TiM 
CblncM  w*tij  knew  tti«  protM*  of  braatlng  cjpiiet  rntel*.  Spccutijin  meul  coo- 
llBia  at  1  p4rt  of  tlo  <*l(b  'J  ptrU  of  copper. 

t  Id  Jkpin  ■  Hbrt  li  dttcr1t>eil  wblcU  wUli  rat  tliroufh  a  ull  wllhoat  Injaring  ib« 
edge,  sud  cut  off  ■  toAa't  hud  or  clea*e  him  uundrr  at  dd*  blow.  kUrvellodi  »rt 
(he  ■ccOKota  or  OrieuUI  weavoo*.  The  audcala  iny  Hint  wllb  their  anrordi  ther 
conlit  cut  llirwi|b  sUtlda  sad  lictmcu. 


the  Danube.    These  traditions  are  hypothetical,  and  need  not 
be  investigated. 

From  the  book  of  Deuteronomy  it  is  plain  that  the  use 
iron  waa  well  known  many  generations  after  the  flood  (B.a 
li^l);  but  no  direct  mention  is  made  of  iron  tools  or  veaponci 
until  af^er  the  departure  of  the  Israelites  from  Egypt.    SeveralJ 
passagea  show  that  iron  was  known  in  FaleKtine;  perhapatbu 
moaaie  prohibitions  may  have  bad  an  influence  in  the  geacnjn 
une  of  copper  instead  of  iron  both  in   Kgypt  and  in  Palestine. 
The  Jews  appear  to  have  been  well  acquainted,  however,  with 
two  kinds  of  iron  previous  to  the  captivity  in  Babylon — the 
barscl  iron,  noticed  in  Cienesis  iv.  99,  which   was  in  commoo 
use,  and  the  northern  iron  and  steel.      The  difficulty  which  has j 
been  urged  of  the  ancients  knowing  the  practice  nf  smeltinf  tha 
iron  ore,  and  making  it  malleable,  seems  to  have  been  early 
overcome.     As  it  is  rarely  found  of  u  perfect  form  ready  fot 
use,  its  application  to  the  arts  shows  the  ingenuity  of  earlfl 
nations,  and  their  possession  of  knowledge  which  we  are  ofteal 
inclined  to  doubt.     As  early  as  the  days  of  Moses  an  iron  fufk-fl 
nnce  is  mentioned.     It  appears  from  the  book  of  Job,  whiobj 
some  commentators  suppose  to  have  been  written  by  Mo«ei|I 
that  the  art  of  working  in  iroa  waif  known  in  some  countries  ia] 
the  ages  referred  to. 

Iron  doe&  not  appear  to  have  been  made  use  of  in  the  Tabtr>d 
node  (u.c.  14*)<i)  and  very  little  notice  is  taken  of  it  In  thn 
construction  of  the  Temple  of  Solomon  five  centuries  later  {bmA 
101£).  That  it  WHS  ahuudant,  however,  in  the  time  of  Solomon,! 
and  even  used  in  the  Temple,  there  is  ample  evidence,  although  1 
copper  is  the  metal  chiefly  referred  to.  In  the  First  Hook  of  1 
Chronicles  it  is  mentioned  that,  when  David  wm  preparing  for  j 
the  construction  of  the  Temple  (b.c.  lOlT),  he  "prepared  iroul 
in  abundance  for  the  nails  for  the  doors  of  the  gates,  and  fun 
the  joining^  &e.,"and  that  he  prepared  "brass  and  iron  witboukl 
weight,  for  it  is  in  abundance.'  1 

It  appears,  from  the  way  iron  is  spoken  of,  that  that  melati 
must  hove  been  in  use  in  Egypt  long  before  the  time  of  MoM^  ' 
Its  great  hardness  is  alluded  to  in  the  words  ^^I  will  make  your 3 
heaven  as  iron,  and  your  earth  au  bnuH."  *^A  land  whose  st<ne»<| 
are  iron,  and  out  of  whose  hills  thou  mayeat  dig  br.i9S."  (Deut.4 
viii.  9) — a  passage  frttm  which  may  be  clearly  inferred  tltei 
know]edf{C  which  in  those  ilnys  existed  of  the  use  of  tlieoret] 
l>oth  of  iron  and  copper.  We  also  rend  that  ^*the  bedatead  uf | 
Og,  the  king  of  Baxbnn,  was  of  iron."  Mention  is  also  made  ofl 
an  iron  furnace,  and  of  swords,  knives,  axes,  and  tools  made  | 
of  iron."  The  art  of  working  in  iron  ia  distinctly  shown  in 
Isaiah. 

According  to  the  Arundelian  marblea,*  it  has  been  held  iron 
was  known  1370  B.C.;  but  Uesiod,  Plutarch,  and  others,  Umlt 
its  discovery  to  a  much  later  period.  Homer  diKtinctly  men- 
tions its  use.  By  the  word  ''"'sideros,"  from  a  simile  used  in  the 
Odyssey,  derived  from  the  quenching  of  metal  in  water,  it  may 
be  supposed  iron  is  meant.  In  the  Homeric  poems,  and  oldest 
writings,  the  word  x'^^^^  in  restricted  to  copper  and  its  oob- 
poiindfi.  Although  both  in  the  Iliad  and  (Jdys^ey  of  Homar 
more  frequent  reference  is  made  to  brass  than  iron,  yet  it  it 
quite  certain  tlmt  in  his  age  the  use  of  iron  was  unaemtood. 
That  it  was  uwd,  perhaps  sparingly,  for  various  purposes,  such 
as  swords,  javelins,  and  spear-points,  may  be  inferred  from 
several  passages. 

Thus  it  is  ascertained  that  the  discovery  of  iron  was  verr 
ancient,  and  that  the  art  of  working  it,  converting  it  into  steel, 
and  tempering  it,  was  known  at  a  very  early  period,  probably 
first  in  Egypt,  P»k>»tine,  and  other  parts  of  Aiiia;  but  it  doei 
not  appear  tiiat  Ittt  ate  was  either  general  or  much  dilfused. 

Iron  in  very  ancient  times  mu:it  have  been  regarded  of  much 
value,  UH  it  wan  presented  in  the  temples  of  (ireece  amongst  the 
moat  valuable  on'erings;  and  rings  of  iron,  wliich  had  been  worn 
as  ornaments,  have  been  found  in  the  tombs  of  Eg^'pt,  showing 
the  value  of  the  metal.  It  has  been  justly  supposed  that  one 
uf  the  reasons  why  this  metal  came  so  slowly  into  use  aoMOgit 
the  nations  of  antiquity,  and  why  it  was  bo  rare  in  early  tiam^ 
was  the  difficulty  of  smelting  it.  It  was  this  fact,  it  has  been 
remarked,  which  made  it  to  Job  such  u  proof  of  the  wisdom  uf 
man  that  fie  hud  invented  the  process  of  making  iron,  and  sepa- 
rating it  from  the  earthy  particles  in  which  it  ia  found.  It  is 
more  than  probable  that  the  liability  of  this  metal  to  deeay 
from  its  oxidation  may  be  the  reason  why  so  few  specimens  of 
the  iron  workmanahip  of  antiquity  have  been  hanaed  down  to 

*  Broufbt  lx>  thU  couutrr  bjr  ibc  Kul  ol  Arundel,  In  lfi2J— bene*  lb<  oKiii*. 
Tb«f  couulnid  Ihe  cbroDOlogy  ot  Orecce  from  l^^  B.C.  Xo  a.u.  364. 
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he  modems  in  eompArlson  with  those  of  bronte  and  co)»per. 
rAUhoitjfh  it  has  been  well  etttabliftlied  that  at  a  later  period  of 
incieiit  hititory  the  u»e  of  iron  became  mure  common  U>  the 
iireeks  and  KomanK,  it  i«  probable  that,  from  the  facility  with 
vfaich  it  could  be  worked,  tney  preferred  to  use  cupper. 

la  corroboration  of  the  antiquity  uf  the  use  of  iron,  a  very 
JDtereatinfT  discovery  vns  made  wime  years  ago  by  the  traveller 
Delsoni,  which  thr<iwa  luime  light  upon  thiv  point.     He  found 
nder  a  itntue  at  Karnnc,  in  E^ypt,  the  blade  of  an  iron  sickle^ 
I  inches  in  diameter,  not  unlike  a  modern  reAping-hook.     It 
prcwrved  in  the  liritiith  Mueeum.     It  ia  fractured  in  three 
pucai,  and  completely  oxidised  throuf^hoat.      Trace*  of  the 
wooden  handle  into  which  it  has  been   Btted  are  visible  tipnn 
^the  end.      Belzoni  stateti  that  this  sickle  proves  that  iron  was 
t-known  to  the  Egyptians  before  the  conquest  of  Kgypt  hy  the 
kPeniani  under   C'smbyses,  b.o.  SiS,       The   name   of    Darius 
tpprars  on  an  inscription  on  the  columns  of  the  Temple  of 
Jsiria,  and  the  names  of  Xeries  and  Artaxerxes  likewise  appear 
1  inscriptions  in  Egypt,     The  Persian  empire  fell  by  the  cun- 
of  Alexander,  b.c.  33^  aud  £gypt  was   reduced   to   a 
_jn  province  under  Augustus^  ».c.  31.     The  discovery  of 
siclde  proves  beyond  doubt  not  only  that  iron  was  early 
•uaed,  but  thnt  the  practice  uf  reaping  with  it  was  of  great 
•ntiouity.     The  elder  Pliny  says  little  regarding  the  manner  in 
[•vhich  the  llomans  discovered   and  ureparcd   nietals.     He  how- 
|iever  mentions  iron  in  his  work.*     in  Grecian  history  the  well- 
Down  fact  is  recorded,  thut  Lycurgus,  who  Jived  b.c.  SS*.  made 
'  use  of  gold  and  silver  of  no  value  by  ordering  the  Spartan 
oage  of  iron,  that  there  might  be  no  temptation  to  covetous- 
^neaa,  or  perhaps  its  rarity  at  the  period  may  have  led  to  grejiter 
value  being  put  uptm  it.     In  the  British  Aluseiim  are  preserved 
•everal  ancient  Roman  articles  made  of  iron,  as  the  stylus, 
^^MriffUea,  iron  fetters,  &c, 

^B  TBfl  Roman  writers  upon  husbandry  throw  much  light  by 
^B  their  description  of  implements  upon  the  progress  the  manufac- 
^Bture  uf  roetats  had  made  about  the  commeneeiuent  of  the  Chris- 
^B>tian  era;  but  there  i<t  exceeding  difficulty  in  ascertaining  whe- 
^Btiier  iron  was  chietly  used  fur  their  farm  itiiplementK,  ur  whether 
^^-many  of  the«e  were  not  made  of  the  alloy  of  copper  and  tin. 
It  is  more  than  probable,  however,  from  the  construction  of 
many  of  theHe  implements,  that  they  were  made  of  iron.  Vir- 
.gil,  who  lived  U.U.  1!>,  has  minutely  described  the  aratrum  or 
plough,  of  which  there  were  several  kinds.  Cato  mentions  two 
— Bomanioum  and  Campanicum.  The  first  had  probably  an 
iron  share,  and  the  latter  a  piece  of  timber  with  a  share  or 
1  sock  driven  upon  it.  It  may  be  supposed  that  the  plough  with 
^  which  the  Israelites  fought  against  the  Philistines  (1  Sam.  xlii. 
19)  was  of  metal,  probably  iron, — '*The  Israelites  went  down 
to  the  Philistines,  to  sharpen  every  man  his  share,  and  his 
coulter,  aud  his  axe,  and  hia  mattock."  The  Romans  had 
I  pluughB  with  coulters  and  without  them— pluughs  with  shares 
Loth  broad  and  narrow  pointed,  pluughs  with  or  without  mould 
)>otird!»,  and  ploughs  witn  or  withuut  whei'Is.  .Many  other  imple- 
ments utted  in  husbandry,  in  all  probability  made  of  iron,  are 
mentioned  bv  the  Roman  writers  on  huslmndry,  ahnwing  the 
general  application  and  appreciation  of  metals.  The  follow- 
ing implements  are  mentioned  beside  the  plough, — the  irpex, 
crates,  rastrum,  bidens,  capreolus.  securis,  ligo,  pala,  sarculum, 
niarra.  These  were  chiefly  usca,  it  is  supposed,  for  digging, 
hoeing,  or  smoothing  the  surface  of  the  ground.  Reside  those 
tliere  were  many  others  for  reaping,  beating  out,  and  clearing 
>  the  corn.  The  irpex,  termed  urpix  by  Cato,  was  a  plank  with 
veverul  harrow-teeth,  to  pull  roots  out  of  the  earth,  drawn  by 
oxen  as  a.  carriage.  The  rastrum  was  a  rake  used  in  manual 
labour  like  a  common  garden-rake.  The  sarculum  was  a  com- 
ntun  hand-hoe.  The  bidens  was  an  instrument  employed  hy 
the  ancients  in  gardens  and  vineyards;  it  had  two  teeth,  and 
was  osed  like  a  hoe  to  open  up  hard  aud  strong  ground.  The 
ligo  was  an  instrument  like  a  common  spade.  The  pala  is  sup- 
posed to  be  a  different  name  for  the  same  instrument,  and  seems 
lu  have  been  made  of  timber,  pointed  with  iron,  and  was  pro- 
bably used  as  a  sliovel..  The  securis  and  dolabra  were  some- 
times  joined  in  one—the  securis  on  the  one  side,  and  the 
dolabra  on  the  other — and  they  seem  to  have  been  tools  like 
the  common  axe  and  adze.  The  marra  is  supposed  to  have 
been  a  kind  uf  scraping  instrument  like  a  hand-hue.  The 
crates  was  an  improvement  upon   the  irpex;  it  wak  in  the  furin 

'  "  Om  •)(  Iniit  irt  ta-aad  klnxMl  ^^ryuhciv,  Mtd  mn  alio  produced  In  Ui«  Itluvd 
•f  lln  (EUm^  In  Iulir.....Or  all  rrrUl*  ttM  twin  or  an  of  Iroo  la  ftKind  Lo  lU« 
imUad  q'tUUlf."— iltn.  i/ut-  A'at. 


of  a  harrow,  and  was  drawn  by  oxen,  as  the  irpex.  One  of 
the  Roman  writers  on  husbandry  mentions  that  the  crates*  was 
used  for  smoothing  the  surface  uf  the  land,  and  breaking  clods, 
and  was  drawn  by  cattle,  as  the  harrow  is  now  used. 

Beside  these  implements,  constructed  wholly  or  partially  of 
metal  hy  the  Romans,  mention  is  made  hy  their  rural  writers  of 
the  sickle,  the  scythe,  the  pecten,  &c.  In  the  reaping  of  grain 
much  attention  and  care  seem  tu  have  been  mnnife»tted  hy  tlie 
Romans.  One  may  easily  suppose  that  in  barbarous  ages,  from 
the  want  of  proper  intitruments,  the  practice  must  have  be«n 
very  rude.  The  Israelites,  to  whom  manure  was  an  object,  cut 
the  straw  near  the  ground,  and  burned  the  stubble,  while  the 
Kgyptians  plucked  off  the  ears  ur  pulled  up  the  corn  hy  the 
roots.  Thin  is  shown  by  the  passage  in  Exodut^  relative  to  the 
Israeliten,  from  which  it  appears  to  have  been  the  practice  of 
the  reaperx  to  cut  off  the  ears  of  corn  with  huokit,  and  to  leave 
the  stubble  standing — a  piactice  which  the  Romans,  in  some 
instances,  seem  to  have  followed.  The  sickle  must  he  an  imple- 
ment of  great  antii^uity,  probably  suggested  by  the  idea  of 
cutting  several  ears  of  corn  at  once.  One  commentator  men- 
tions that  the  sickle  of  Saturn  is  said  to  have  taught  the  people 
to  cultivate  the  earth.  It  is  true  that  this  aupp<Kes  the  work- 
ing of  metals,  which,  in  those  very  ages,  was  known  to  very  few 
nations,  \'arious  tribes  of  mankind  might  supply  this  want  by 
different  contrivances,  but  there  is  no  doubt  that  in  eastern 
countries,  from  very  early  ages,  the  ordinary  way  of  cutting 
down  corn  was  with  houKS  or  sickles.  The  sickles  used  lU 
ancieut  timea  were  probably  very  much  the  same  as  those  now 
in  use.  The  sickle  it*  mentioneil  in  sacred  writ — in  Deut.  xvi. 
9  (d.c.  1^31) — "As  thou  beginnest  to  put  the  sickle  to  the 
corn;"  and  in  Joel  iii.  13  (».«.  MOO),  "Put  ye  in  the  sickle,  for 
the  harvest  la  ripe."  These  passages  corroborate  the  discovery 
of  Belxoni  as  tu  the  sickle  found  in  Egypt.  The  Romans  pro- 
bably made  use  uf  the  same  kind  of  sickle  as  the  Israelites  and 
Egyptians.  Besides  cutting  down  the  corn  with  the  sickle  they 
used  a  scythe,  sod  sometimes  they  stripued  off  the  ears  uf  cota 
by  meauii  of  an  instrument  called  batillum  ur  Htaff-huuk,  sup> 
posed  to  be  a  kind  of  irtm  saw,  and  the  straw  was  afterwards 
cut  down.  Some  oommentaturs  think  the  hatUlum  was  like  a 
common  scythe,  or  it  may  have  resembled  a  pair  of  hedge- 
shears.  Varro,  in  one  passage,  nutices  the  batillum.  He  states 
— "They  reap  after  another  manner  in  Picenum,  where  they 
have  a  curved  wooden  batillum,  upon  the  end  of  which  there  is 
a  little  iron  saw;  this,  when  it  embraces  a  bunch  of  ears,  cuts 
them,  and  leaveit  the  straw  standing  in  the  field.  There  is 
another  way,  as  in  Umbria,  where  they  cut  the  straw  close  to 
the  ground  with  n  hook."     This  was  mure  probably  a  scythe. 

Columella  also  mentions  different  instruments  for  cutting 
down  grain.  "Many,"  says  he,  "cut  the  stalks  by  the  middle 
with  vericulates,  drag-hooks  cither  beaked  or  toothed.  .Many 
gather  the  ears  with  mergts,  and  others  with  combs."  The 
merga  is  Kupiiused  to  he  like  the  pecten,  a  comb  or  a  kind  of 
rake,  with  a  short  handle,  by  which  the  ears  were  pulled  from 
the  stalk.  The  instrumeut  first  mentioned  in  this  passage  is 
called  falx  vericulata,  from  faix,  a  hook,  and  verlculum,  a  drag- 
net. A  scythe  uf  this  kind  may  thus  be  called  fidx  vericulata. 
This  instrument  was  different  from  the  batillum  mentioned  hv 
Varro,  for  the  batillum  cut  off  only  the  ears,  while  the  falx 
vericulata  cut  off  part  of  the  straw  and  ear.  The  iintiquity  of 
these  different  methods  of  cutting  grain  witli  instruments  ia 
placed  hevond  all  manner  uf  doubt,  and  clearlv  evinces  the 
early  application  of  metals  to  the  purposes  of  ttie  utieful  arts. 
Besides  the  methods  noticed,  the  Romans  likewise  made  use  of 
machines  for  reaping  and  thrashing  grain,  evincing  a  still  far- 
ther development  of  the  same  principles,  Pliny  (Hist.  Nat. 
lib.  xviii.  cap.  30)  gives  an  account  uf  a  kind  of  reaping  ma- 
chine uiied  in  the  extensive  plaiuA  of  (Jaul,  frum  which  we  infer 
the  great  antiquity  of  this  machine.  Large  hollow  machines, 
with  teeth  fixed  un  the  fore  part,  are  pushed  forward  on  two 
wheels,  through  the  standing  curu,  by  an  ox  yoked  to  the 
hinder  part;  the  ears  cut  off  fall  into  the  hollow  part  of  the 
machine.  In  other  places  we  are  informed  the  stalks  are  cut  in 
the  middle  with  hooks,  and  the  ears  are  rut  off  betMeen  two 
mergites  (ripple-s).  There  wjw  a  difference  in  the  manner  uf 
reaping,  according   to   circumstance!).      When   long   ntraw    wan 

■  It  l»  pn>babl«tlic  ham>tr  aollocd  In  Hcrnl  writ.  Jab.  kaslx.  !■)— "  Will  b«  har- 
rtfw  Uia  *)Ulcy«  a/tor  tbM** — may  hava  baaii  tb*  crates  iff  lh«  Hoinaaa.  Tb«  barrinr  la 
tbii*  lupiKMcd  to  tMT*  bees  o.  gmt  aiillqulty.  It  la  mvntlanrd  bjr  Calttmvlla  sod 
otittr  mriltn,  Cratn  waa  alao  the  aama  gln-n  to  all  klnda  of  tiuk«t*wo«k}  thar* 
■n  tllircrftil  rarWiln  dMIcciI  tijr  the  itomau  "rri^frtt  aa  vraUt  yMlQnkt,  traUt  tUr^ 
oorvrte.  warta  wttb  llnw  or  ru«Iw». 
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wanted,  ihey  cut  high  to  keep  tlie  straw  loo^;  where  there  wae 
«  scarcity  of  hay,  tiicy  cut  low,  that  the  straw  might  he  added 
to  the  palea  or  chaff,  or  ihorl  straw.  The  Roman  writers,  in 
their  description  of  these  mode#  of  beating  out  corn,  notice  0*9 
use  of  iron.  Varro,  deiwrihing  the  tribulum,  says,  *'lt  is  made 
of  B  board  rough  with  stonex  or  iron."^ — Lib.  i.,  c  59. 

Ftom  these  quotatinnit  and  descriptions  we  nee  the  great  pro- 
gre«K  which  mechanical  invcntionH  had  made  in  ancient  time«, 
and  the  great  extent  to  which  iron  wan  u<ted  ainong«t  tlic 
Romans,  especially  in  the  later  periods  of  the  Empire. 

All  the  defcripttons  here  given  are  fully  corroborated  by  the 
diicoveriea  made  in  Herculaneum  and  I'umpeii,  a«  bIho  by  the 
remains  of  Homan  antiquiticN  wliicb  have  been  found  in  Eu- 
rope. Irnn  cmmps  were  found  which  had  been  used  by  the 
Romans  in  Britiiin  for  llie  fining  uf  their  bricks  in  constructing 
their  furnaces,  llrazen  vessels  were  in  common  use  In  the  time 
of  Vitruvius.  Metal  pipett  were  also  in  as  common  use  in  the 
time  uf  Beneca.  Whether  the  pipeti  referred  to  by  the  Roman 
writers  (Trans.  Arch.  Inst.  18iO-AI,  p.  ^29)  were  of  copper  or 
iron,  it  is  not  eAKy  to  aHcertain.  It  itt  mnre  than  prohatile  they 
were  made  of  copper;  but  the  vessel  in  which  they  were  placed 
in  distinctly  described  as  made  of  lead,  with  a  brazen  bottom  to 
resist  the  fire,  proving  beyond  a  doubt  the  advancement  the 
Koreans  had  made  in  tne  art  of  working  in  met-als.  The  disco- 
veries which  have  been  made  in  INimpeii  demun^trate  the  truth 
of  the  ancient  Human  writers  regardiug  ihe  advancement  they 
had  uiadc  in  applying  metalf  to  many  purpoeea  to  which  we  now 
apply  them.  Lead  seems  to  have  been  in  common  use  as  at 
present  for  conveying  water  in  pipes,  and  was  applied  for  distri- 
buting water  from  their  aqueducts  through  their  cities — fur 
supplying  fountains  and  jets  d'cau.  The  descriptiun  given  by 
some  of  the  Roman  writers  of  the  use  of  copper  for  supporting 
roofs  nod  lattices  of  windows  also  proves  that  the  Romans 
employed  metals  in  the  construction  of  their  buildings. 

It  might  be  expected  that  the  discoveries  made  in  the  ruins 
of  Herculaneum  and  I'umpeii  would  have  thrown  much  light 
utH>n  the  USD  of  metali;  amongst  the  ancients;  hut  l>oth  thpse 
cities,  being  of  the  second  order,  were  nut  likely  to  indicate 
the  aanie  progress  in  the  arts  as  the  capital.  Ilerculnneoni  in 
Campania  is  supposed  to  have  been  founded  about  134u  o.c, 
and  was  destroyed  by  the  eruption  of  Vesuvius,  79  a.i>.  It 
thus  partook,  during  the  many  centuries  of  hi  exi<itence.  of  the 
character  of  the  ancient  Roman  art.  The  ruins  of  Herculaneum 
are  about  Si  feet  below  the  surface^  and  the  aahes  and  lava 
wliich  buried  it  now  form  a  miies  of  dark  grey  stone,  which  ia 
easily  brolcon,  and  does  not  adhere,  hut  rather  incases  the  sub- 
stance williin,  fto  that  marbles  and  bronzeis  have  been  well  pre- 
served. The  important  relics  excavated  since  its  discovery  in 
17IS  are  highly  intereating,  as  resjiects  metalit,  coins,  rings, 
and  bronzes;  tripods,  lamps,  looking-gla^ae^  of  highly^pnlished 
metal;  kitchen  utensils,  as  copper  pans  lined  with  silver,  ket- 
tles, cidterns  for  heating  water,  and  uther  articles. 

Pompeii  was  also  destroyed  by  the  eruption  of  Vesavius.  S3rd 
August  7E>  A.]).  Its  early  history  is  but  little  known,  although 
supposed  of  great  anti'iiuity.  It  was  about  ^-mile  in  length, 
and  4-niile  in  breadth.  The  ruins  are  about  from  12  to  14  feet 
below  the  surface.  Us  excavation  commenced  in  17T.5,  although 
its  rninti  were  known  to  exist  in  \GH9,  The  ruins  are  so  jierfect 
that  they  convey  an  accurate  idea  of  the  buildings  as  they 
existed;  hence  they  throw  a  clear  light  upon  the  state  of  the 
artx  of  tlie  ancients.  The  streets  arc  generally  very  narrow, 
and  the  houses  low;  but  inime  of  them  are  several  stories  in 
height.  Others  of  them  are  insulated,  lo  I'umpeii  fine  upeci- 
mens  of  metals  have  been  found,  showing  beyond  the  poHsibility 
uf  miKtake  the  progreKt>  which  the  nrt  of  itietallurgy  had  made 
eighteen  centuries  ago.  Uronze  btatues  have  been  excavated 
in  high  preservation — as  a  hronaee  statue  of  Fume;  many  gold, 
lilver,  and  copper  coins;  a  great  many  utensils  of  .ill  kinds — ns 
chisels,  saws,  bells,  springs,  hinges,  buckles,  locks,  inketunda; 
and  articles  in  gold  and  silver — as  earrings  and  spoons.  The 
numerous  lamps  (lOOU  found  in  tlie  hathn),  a  candelabrum,  an 
oval  cauldron  or  boiler,  cooking  and  kitchen  utcnsiK  scales, 
and  steelvard,  all  Indicate  the  progress  of  civilisation  and  of 
luxury.  t4umerous  pieces  of  armour  have  also  been  found — as 
helmets  in  bronze,  and  grcaveii.  Lead  pipcN,  as  well  aa  other 
conduits,  appear  tr>  have  been  employed  for  the  conveyance  and 
distribution  of  water;  and  iion  and  copper  were  then  used  for 
many  of  those  purposes  for  which  the  moderns  now  employ 
tbenk^ — even  to  the  making  of  ahacklea,  within  which  human 
bones  were  found  iu  the  prison, 


The  frequent  uM  of  the  arch  in  Roman  architecture,  instead 
of  beams  and  joists  as  now  practised,  and  the  frei(uent  u«e  of 
bricks,  may  serve  to  explain  why  metal  was  not  more  required 
in  their  building  and  great  engineering  works,  such  as  the  cele- 
brated stone  bridge  over  the  Rhone,  built  in  the  reign  of  tlM 
Emtreror  Trajan,  consisting  of  twenty  arches,  and  other  gnat , 
works.  That  timber,  however,  must  have  entered  largely 
the  c^mstruction  of  their  buildings  is  sliown  from  the  con 
tiuns  of  their  citie><.  Cwsar'^  bridge  over  the  Rhine,,  construe 
wlicn  the  Romans  first  invaded  Germany,  was  made  of  timber; 
also  the  IVns  I'ubticius  at  Rume.t 

Altliuugh  it  is  not  easily  ascertained  from  history  to  what 
extent  iron  was  used  in  the  construction  of  buildings  by  the 
Rumana,  atid  although,  from  its  perishable  nature,  it  could  not 
be  expected  that  many  of  its  applications  would  reach  these 
times,  yet  there  is  ample  evidence,  from  what  bos  been  ahown, 
that  its  utility  was  appreciated,  and  its  use  commun.  It  has 
been  said  that  the  large  stones  of  the  aqueduct  bridge  at  Ximes 
have  been  joined  ti>gethet  without  cement  by  ligaments  uf  iron. 
In  domestic  buildings  iron  was  used,  according  to  the  Roman 
authors,  for  many  purposes  similar  to  those  to  which  it  is  now 
applied,  such  as  the  makiug  of  natia,  bolts,  locks,  hingea,  hooka, 
pillara,  gates.  For  the  last  of  these  probably  bronze  was  mora 
frequently  used,  as  the  two  gates  of  the  Temple  of  JaDoa, 
which  were  opened  in  war  and  shut  in  peace,  constated,  aooord- 
ing  to  Livy,  of  br.iss.  The  braxen  gate  of  the  Pantheon  is 
described  to  have  been  of  great  magnitude,  and  of  fine  work- 
manship. The  progress  made  in  the  cii.'ttiitg  of  statafts  In 
broD»e  has  already  been  noticed,  and  when  historians  have 
recorded  that  there  were  4'^  temples  at  Hume  crowded  with 
statues,  one  may  eaaily  conceivo  that  bronxe  casts  would  he 
extensively  used.  Even  brazen  columns  or  pillars  were  con- 
structed at  Rome,  as  theColumua^Sna,  AttheCutumna  .Mienia^ 
named  after  C.  Aluinius  (a.c  417)  wore  placed  the  brasen  beaks 
of  C4iptured  hhtu.4. 

The  great  skill  displayed  by  the  Romans  in  the  manufacture 
of  their  brazen  lamps  is  well  known.  These  have  been  found 
in  every  variety  of  form  and  uze.  Many  of  those  found  at 
Herrulaneum  are  preserved  at  the  museum  of  Portici.  Their 
braziers  aUu  displayed  e^ual  taste.  In  the  construction  of  their 
carriages  metals  were  employed,  as  with  us,  at  lea^t  to  the 
extent  of  the  wheels,  which  were  surrounded  with  iron  or  brass 
rings.  Iron  scythes  were  attached  to  their  war-carriages.  Re-  . 
garding  their  weapons  of  warfare,  we  have  the  testimony  of 
Diodorus,  who  lived  at  the  period  when  the  Temple  of  Janits 
waa  shut,  when  tusar  had  conquered  the  then  known  world. 
He  was  himself  a  native  of  Sicily,  had  op]iortunities  uf  knowing 
the  facts,  and  has  statetl  of  the  celebrated  muthematieian  .Archi- 
medes, also  a  native  of  Sicily,  who  flourished  about  S3U  u.c, 
that  such  was  his  mechanicnl  skill  that  by  means  of  ropes  and 
pulleys  he  drew  towards  him  a  galley  which  lay  on  the  shore 
manned  and  loaded,  and  that  by  means  of  grnppling-ho<»ks 
placed  at  the  exlreuiity  of  levers  he  hoisted  up  ve«seU  in  the 
air  and  dallied  them  to  jtieccs  upon  the  rooks.  Mis  power  In 
setting  fire  to  the  Roman  ships  at  the  siege  of  Syracuse  with 
reflecting  mirriirs  was  long  deemed  fahulouti,  but  modern  disco- 
veries have  made  this  less  doubtful.  His  knowledge  of  the 
power  of  the  lever  whu  great.  It  has  reached  posterity  as  one 
of  his  sayings — "'Give  me  where  1  may  stand,  and  I  will  move 
the  world."  Diodorus  mentions  that  Kg)-pt  was  indebted  to 
him  for  the  invention  of  the  ftcre*-pump,fi>r  drawing  off  water,J 
and  of  other  uecful  miichinee;  and  Vitruvius  mentions  that  he 
knew  the  doctrine  of  specitiu  gnivity.  That  he  was  well  ac- 
quainted with  the  uses  of  iron  and  oi  other  metals,  and  atiplied 
theie,  there  is  no  doubt,  from  the  fact  of  the  powerful  war- 
engines  he  C4>ntrived.  'I'lie  Roman  battering-ram  coosiisted  c^ 
a  beam  lOOfcet  long,  suspended  by  chains,  and  armed  at  one 
end  with  iron,  in  the  form  of  n  rams  head.  Ir<m  was  also  uxed 
in  the  later  periud.s  of  the  Roman  history  for  mnny  purposes  of 
attack  and  defence,  and  for  implements  of  warfare.  I'here  can 
be  no  doubt  that,  iis  their  conquests  extetided  throughout  £u- 

*  UlixlifnM  corrxlxiratn  thU,  far  hi  tMndoiia  V  brldm  wbcfr,  ibst  U>«  MansB 
mlgbl  b«  mote  flnnly  "jotn'd.  they  M-«r»  bound  to|FCth«r  with  hanks  at  ttmi,  kuA  tbm 
JotnU  S]Im1  up  irUh  mcltvil  iiatl."    Wb4t  more  could  lh«  oodemc  do? 

t  Tbli  bridge  U  Hid  to  have  t>«cn  to  (imtaei  a*  (u  rv<|uin;  ticHlitr  Iroa  b»lu  sor 
itet.  Ua  uoe  rvadiog  ili«  (lr*iiii<Uuii(,  hL>iri'frr,  u(  ih*  coIouaJ  work!  of  uiU^Qin 
In  Efypt  Bntl  In  ni>rT>«— or  i)i«lr  bil><ses.  •qufdacia,  and  arw-vra— of  ihrlr  Irlnnphu 
■fctiM,  fi<rumi,  baillii*a«,  ieifi|>|p*,  ■■■>|ihlilicairr«,  and  ralumna— bat  moM  be  COM- 
Vlncvd  Ibal  In  lb«  rrrdlun  uf  th«a«  ilic  oM  of  mclal  itm  mmmon. 

t   lUodcnii  nniiiTh*- "For   this  MiflfW  la  tt*  \nf;fti\fn\tij  canUlvMl  thai  a  «aM 

>}U«iiUtT  Q(  water  It,  alraDfrlr,  wlifa  IttU*  labour,  cast  up Ttit  lutrvBottf  vf  tUs 

tnui  U  u  b«  adntlrcd  doi  odIit  Id  Uwm  psmps,  Imt  Jsatlj  In  maoythrfr—NrtMsm.** 
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pope,  Afrirft,  and  AiiiL,  they  would  putteipate  In  the  knAwledge 
f  tiie  minemls  and  metallurgy  of  the  conquered  countries. 
In  uiRchinwry  there  is  little  evidence  that  the  R^imant*  bad 
Fsiade  much  progrew;  but  it  is  not  to  be  supposed  that  Hero 
[of  Alexandria  (b.c.  190),  to  whom  the  invention  of  the  Btenm- 
len^ne  bns  been  ascribed,  did  not  nell  understand  and  nppre- 
[eiate  the  une  of  metnLs.  Hid  work  on  pneumatlcii,  written  in 
|Greck,  treated  of  fats  own  inventions  and  of  those  who  had 
preceded  him. 
ttt  naval  warfare  the  tiH  of  metala  muat  likewise  have  gra- 
I duallr  processed  with  the  ancients.     The  corvi,  or  crows,  or 


[iron  tiooke.  and  ferreie  nianua,  dra^  nr  ^mppling-irons,  were 
LVeed,  and  the  nai!«  and  fat 
Iwere  also  made  of  metal. 


■  (rrnpplinj 
plnnkfi  of 


their  vessels 


It  has  tbun  been  neen  to  wbnt  a  variety  of  purposes  the 
Isncleots  applied  metals  at  a  period  in  history  when  it  ia  oAen 
[•rroneoTisIy  !tiippo>ted  the  world  woa  in  an  iincivtli&od  state. 
I  One  fttrikiticr  fact,  proving  the  abundance  of  the  precious  metnU, 
tis  recorded  by  nindorus,  who,  when  describing  the  Phoenicinn 
aercfaantg  in  early  times,  iwys  'Hbat  ouch  was  their  c-nvetnufl- 
EaeMjthat  when  they  had  fully  loaded  their  nhips,  and  had  much 
Inore  silver  to  bring  on  board,  they  cut  off  the  lead  from  their 
IsnchoTi,  and  made  use  of  silver  instead  of  lead."  The  ancient 
rftBcfaora  were  made  of  wood  filled  with  lead,  but  the  Elomans 
iaffcerwards  used  iron  and  bronze  for  anrhor<i.  Another  striking 
[proof  of  the  progreM  of  luxury  ia  recorded  by  the  Roman  bis- 
Itorians,  wliu  tcU  us  that  at  the  battle  of  Cnnna?,  in  the  second 
I  Panic  war,  when  Hannibal  defeated  the  Rdmanft,  he  sent  to 
[Carthage  three  bushels  uf  gold  rings,  taken  from  the  fingers  of 
[the  knights. 

la  a  pnjter  of  this  kind  it  18  hardly  possible  to  give  more  than 
[a  mere  condensed  view  of  a  subject  of  such  mngnltnde  as  that 
I  which  I  have  considered;  but  enough  has  been  said  to  show  the 
P^T«at  knowledge  which  mankind  possessed  front  very  early  times 
^of  the  use  of  metals.  The  very  limited  information  which  has 
[been  handed  down  to  posterity  of  the  mines  of  the  ancrentn, 
[does  not  serve  to  throw  much  light  upon  the  subject.  The  his. 
Itorian  [Hodonis  has  given  a  few  notices  regarding  these;  and 
Pfrnm  his  interesting  work  a  few  brief  pasMnges  have  been  given, 
LMiowiag  the  vast  resources  of  the  ancients  in  gold,  silver,  and 
[other  mineraU.  With  respect  to  iron,  in  bis  description  of  the 
I  Mediterranean  Sea,  he  mentinnsan  island,  /llthalia,  distant  from 
I  Lipira  nearly  one  hundred  furlongs,  which  alraunds  with  iron- 
stone, which  the  natives  dug  and  cut  out  of  the  ground  to  melt, 
Lin  order  to  make  iron.  Strabd  (n.c.  95>,  who  vJBJted  many  coun- 
t  tries,  and  upon  whowc  geographical  work  much  reliance  is  placed, 
K  mentions  the  abundance  of  gold,  silver,  copper,  and  iron,  found 
'  at  Turdetania,  part  of  Spain. 

According  to  some  writers,  such  as  Quintus  Curtlun,  so  plen- 

Itlfol  was  gold  and  ailver,  that  even  the  soldiers  of  Alexander 
the  Great  made  their  armour  of  it.  The  Greeks  and  Atbeninna 
liad  mines,  which  they  wrought,  of  silver,  lead,  tine,  copper,  but 
nut  guld;  but  the  gold  mines  of  Thrace  were  known  to  the 
Phoeniciana,  who  bIko  knew  and  worked  the  copper  mines  at 
Cjrprut.  When  they  conquered  dpain,  they  found  immense 
cuppMes  of  gold,  silver,  and  quicksilver.  The  value  of  the  tin 
minefl  in  Itritain  was  early  known  to  the  ancients — a  fact  which 
eervc^  to  show  that  the  natives  of  Britain,  when  the  Pbwnicians 
traded  for  tin  with  them,  must  have  been  fartlier  advanced  in 

Iojvilisation  than  is  supposed.  At  tho  Roman  invasion  of  J3ri- 
tain,  the  minerals  muict  have  been  great  attraction  to  tbem  to 
inuntain  their  hold  of  the  country.  There  is  no  doubt  that  tho 
']ead  roinei^  in  I>erbyKhire  were  wrought  by  the  Homanis  an  blocks 
with  Human  inficriptitms  have  been  found,  and  preserved  in  the 
Brttiah  Museum.  As  zinc  has  not  been  met  with  in  a  metallic 
•tate,  although  existing  in  other  forms  in  several  lead  mines,  it 
is  improbable  that  it  was  used,  oa  already  noticed,  though  it 
may  have  been  known  to  the  Romans.  It  has  been  fully  ascer- 
tained that  guld  mines  were  worked  by  tbe  Iloman  soldiery  in 
North  ^^'ales;  and  also  that  iron  works  were  established  l>y  the 
Romanh-  in  the  Forest  of  Pean,  Gloucestershire.  And  it  is 
more  than  probable  that  coal  and  other  mines  were  worked  by 
tliem  in  IJrit-ain.  Various  lead,  copper,  and  iron  mines  situated 
in  Germany,  France,  Spain,  and  other  countries,  there  is  no 
re*Mn  to  doubt,  were  known  to  them.     The  rich  iron  mine  of 

IBpecutar  ore  at  Elba  was  known  and  wrought  by  the  Romans  in 
early  timcR,  proving  beyond  question  that  the  art  of  making 
iron  and  its  uses  were  well  known.  The  metals  used  by  the 
ancients  appear  to  have  l>een  gold,  silver,  copper,  tin,  iron,  lead, 
cadroia,  antimony,  and  quicksilver. 


Enough  has  been  «aid  to  show  the  knowlege  which  the  ancients 
had  of  mineralK,  and  the  groat  progress  they  had  made  in  the 
art  of  metallur;(\'.  It  hati  been  seen  that  in  all  ages  and  in  all 
climes  the  power  of  reason  has  been  given  by  Divine  intelligence 
to  mankind,  and  has  enabled  them  to  make  even  the  crust  of  tho 
earth  to  contribute  to  human  benefit;  while,  by  tbe  gift  of  indus- 
try, the  art  of  metallurgy  has  giren  employment  to  the  people, 
and  Htimulate^l  ingenuity,  and  advanced  refinement.  But  when 
brioffing  an  array  of  fact«  before  thi^  Institution  bearing  upon 
the  Knowledge  of  the  ancients,  we  would  fail  in  our  object  were 
there  not  something  more  to  be  deduced  from  them  than  what  is 
fitted  to  gratify  curiosity, — if  the  reflection  were  not  awakened 
in  the  mind  that  all  human  things  are  perishable — that  even  the 
hardest  metnls  will,  like  the  rocks,  decay, — and  that  the  won- 
derful Providence  which  rules  and  governs  the  worIrL,  by  n-hose 
decree  kingdoms  ri<)e  and  fall,  has  »o  ordainerl,  for  the  wisest 
and  best  of  purposes,  though  these  are  inscrutable  to  us.  When 
we  look  over  the  page  of  history  we  find  nations  pass  before  us 
in  rapid  fiiiccession.  M.iny  of  them,  "like  thebaaeless  fabric  of 
a  vision,"  have  passed  awuy  and  left  '^not  a  rack  behind."  And 
white  we  thus  see  the  knowledge,  genius,  learning,  and  skill 
which  many  of  the  ancient  nations  possessed,  and  which  it  took 
centuries  in  their  history  to  attain,  now  almost  buried  In  the 
tomb  of  oblivion,  they  will  not  have  lived  in  vain  if  we,  profiting 
by  what  they  have  left  behind,  avoid  the  rocks  upon  which  they 
were  de^^royed.  Should  not  a  spirit  of  thankfulness  be  inspired, 
that  our  lut  is  cast  in  better  times,  when  oppurtunities  of  in- 
struction, open  almost  to  all,  spread  oefore  us  the  wide  fields  of 
human  knowledge. 


MINING  SCHOOLS.* 

It  is  now  some  years  ago  aince  we  had  occasion  to  review  the 
system  of  professional  education,  and  the  various  schemes  which 
were  then  pntposcd  for  its  advancement.  Among  these  was  a 
College  for  Civil  Kngirieers,  and  a  School  of  Mining.  To  the 
former  wo  objected  that  it  proposed  to  subiititutu  theoreticiU  for 
practical  instruction,  the  schoolroom  for  works  and  tbe  work- 
shop; the  latter  we  advocated  aa  promising  to  supjdy  the  mining 
engineer  with  the  means  of  obtaining  supplementary  instruc- 
tion. The  College  for  Civil  Engineers,  as  originally  constituted, 
we  looked  upim  as  equally  fatal  to  the  educatiou  of  the  student 
and  his  profciisional  advancement,  by  subverting  unnecessarily 
tbe  existing  profesaional  orgaiiihtition.  We  foresaw  that  the 
parents  atid  the  students  must  be  both  disappointed,  becouao 
llio  arrangements  were  constituted  on  ao  erroneous  busis.  Un- 
der the  ordinary  system  the  student  becomes  the  articled  pupil 
of  a  profesHional  man,  who  not  only  affords  him  opportunities 
for  practical  instruction,  but  becomes  a  surety  or  voucher  for 
bis  actual  attainments,  luid  has  natural  opportunities  of  affurd- 
ing  employment.  To  a  certain  extent  an  undue  advantage  is 
hereby  given  to  one  man,  simply  on  the  ground  uf  his  employ- 
ment,  and  not  of  his  capacity;  but  that  is  incidental  and  inevit- 
able. At  all  events  the  fntb'or,  who  puts  his  sun  with  an  unem- 
ployed engineer,  has  no  one  to  blame  but  himself  if  opportuai- 
tiet)  for  employment  are  found  wanting.  Between  the  engineer 
and  his  pupil  a  kind  of  rolatiunnhip  springs  tip,  a  social  tie  is 
formed;  and  if  employment  cannot  be  given  by  the  former  on 
hi^  own  works,  his  reoommendatioo  has  some  weight  with  other 
engineers. 

The  Cullege,  professing  to  give  greater  advantages,  in  re>ility 
gave  less.  It  might  be  tfiat  the  student  went  through  a  reguUr 
and  sytfteinatic  course  of  instruction,  but  not  necL'ssarily  so. 
for  tbe  pupil  of  an  engineer  in  London  can  attend  the  supple- 
mentary and  theoretical  classes  at  University  and  King's  Col> 
leges,  and  in  other  schuuU;  and  so  in  most  of  our  great  towns. 
Experience  has  proved  that  the  students  at  Putnev  had  not 
thoMO  uppnrtuuities  for  practical  proficiency  U>  be  oiitained  in 
private  establishments;  and  the  exiimination  and  certificate,  on 
which  so  much  reliance  was  placed,  did  not  produce  any  effect 
with  the  public.  Even  after  great  reforms  and  iniiimvement 
had  been  made  in  tbe  institution,  and  iible  prncticnl  men  had 
been  invested  with  the  priifessorshipK,  the  original  vices  could 
not  be  overcome.  Hv  the  nature  of  their  avocations,  the  pro- 
fe<isors  were  precludet)  from  full  professional  employment^  and 
thereby  from  udequate  opportunities  uf  promoting  the  interest« 
of  tho  students.    It  must,  further,  be  borne  in  mind,  that  though 

*  UnMaiB  or  Pncttral  Grnlafff  and  Ototngti-al  Sunvy  — '  Rccohh  of  lh«  School  o( 
IDiMi  and  of  Srlnrr  applied  ui  itic  Aru':  Vol.  I.  Psri  I.  /iMUfpiovl  ami  /iUnMlw> 
lofy  l4ettirei  to  Me  Covrttt/or  like  3t4thn  19$I.Z.    LowJod  :  Lvngiosiit.  lSi2. 
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n  feeling  of  regard  springe  up  between  teacber  and  pupil,  yet, 
there  being  cevenil  t«acher»  for  each  pupil,  and  many  pupils  fur 
earh  master,  there  was  not  the  name  intimate  cunnection  of 
interest  as  between  the  practitioner  ami  his  pupils. 

All  that  ability  ciiuld  do  to  mniauin  the  College  for  Civil 
Engineers  was  done,  and  many  liberal  individualii  larfifely  con- 
tributed to  promote  its  objectJi;  but  although  profeMional  h«B- 
tility  had  ceased,  experience  pronounced  againtrt  It,  and  after 
lingering  some  time  its  labours  were  brought  to  a  close. 

The  attempts  to  e»tJibIinh  .Mining  Schools  did  nut  meet  with 
the  same  measure  of  encouragement,  although  they  have  ulti- 
mately been  brought  to  a  succ^wful  issue;  and,  it  is  to  be  prft- 
sumed,  have  obtained  in  the  School  of  .Mines  n  permanent  foun- 
dation. It  must  always  bo  regretted  that  the  munificent  effort 
of  Sir  Charles  Lemon,  to  form  a  mining  school  in  (;ornwalIf 
was  not  attended  by  corrcfi|H)ndent  exertion  on  the  part  of  the 
mining  interests,  for  thereby  the  opportunity  was  lost  of  giving 
an  imi^urtunt  example  of  the  value  of  auch  institutions.  The 
proper,  and  it  may  Le  said  natural  origin  of  mining  achooU  ia 
in  the  formation  of  estflblii»hmenti<  in  mining  districts,  from 
whirh  prai:tical  nu-jt  may  be  obtained  as  teachers  and  students, 
who,  witliuut  disturbance  of  their  usual  pursuits,  may  devote 
ihemselvea  to  supplementarj*  instruction.  With  a  proper  deve- 
lopment of  such  local  schoulH,  a  central,  and  perhaps,  in  prefer- 
ence, a  metropolitan  school  aeiiuirei?  itA  true  significance.  In 
sucli  central  school  the  highest  branches  of  instruction  may 
be  communicated,  the  locaf  detail.t  of  scientific  and  practical 
research  be  concentrated  and  compared,  and  a  standard  of 
emulation  be  created  for  the  obiervance  of  the  whole  body  of 
instructors  and  pupils.  We  are  glad  to  see  that  Sir  Henry 
De  la  Beche  has  directed  his  attention  to  the  organisation  of 
local  institutions,  extending  even  to  the  instruction  of  the 
common  workmen  in  mines. 

We  think  it  right,  too,  to  call  the  attention  of  our  readers  to 
the  novel  endeavour  of  the  managers  of  the  School  of  Mine*,  to 
open  eveiiing  courses  for  the  instruction  of  working  men  in 
the  metropolis.  Such  arrangements  are  very  much  wanted,  for 
though  wo  ought  Kcrupuluuftly  to  avoid  the  technical  schools  of 
the  continental  comnioQwealths,  as  promoting  theorr  in  prefer- 
ence to  practice,  yet  we  do  want  for  our  workmen  those  oppor- 
tuaities  of  instruction  in  the  accessory  and  higher  branches 
of  science  which  are  liberally  afforded  to  our  competitorts  by 
foreign  governments.  Something  has  be«n  done  fur  education 
in  design;  but  we  want  schools  for  mathematics,  natural  philo- 
aoptiy,  mechanic-al  drawing,  and.  above  all,  chemiitry.  To  some 
extent  the  School  of  Mines  will  supply  this  deficiency,  and  the 
directors  deiierve  great  credit  for  making  a  beginning.  We 
question,  however,  the  propriety  nf  making  any  charge  to 
working  men;  for  however  inconsiderable  it  may  bo  deemed  by 
wealthier  men,  it  constitutes  a  burthen  which  is  strongly  felt 
by  those  who  pay  it.  A  pound  ft-year,  fur  instance,  may  be 
conaidered  a  small  contribution  fur  a  mechanic;  but  the  charge 
does  not  end  here.  There  are  books  to  be  bought,  and  other 
expenses;  and  then,  a  young  man  has  to  save  money  to  meet 

IieriiMls  of  distrexti  and  to  provide  for  Win  marriage  and  estab- 
lahment,  while  he  has  always  benefit  and  club  expentcs.  It  li 
ft  mistaken  notion  of  the  middle  classes  that  knowledge  in  only 
valued  when  it  is  paid  for,  and  it  may  very  safety  be  assumed 
that  the  student  who  only  applies  for  inetruclioo  becauHe  he 
has  to  pay  for  it,  cannot  be  worth  much.  In  the  organisation 
of  schooU  of  design,  the  mistake  was  made  of  levying  large 
fees  on  the  scholars,  which  had  to  be  reduced;  while  we  believe 
there  are  few  scbooU  which  would  not  be  filled,  even  if  no 
charge  whatever  were  Ut  be  levied.  Not  to  speak  of  other 
institutions,  the  Royal  Academy  and  British  Museum  are  in  no 
want  of  students,  though  not  a  Italfpenuy  ix  paid  by  those 
resorting  fur  instruction.  We  therefore  advocate  free  instruc- 
tioii  fur  mechanicti,  as  on  the  coutinejit. 

Another  measure  wanted,  to  put  us  on  n  pnr  with  foreigners, 
is  in  the  delivery  of  gratuitous  public  lectures  on  the  higher 
branches  of  science  and  new  discoveries,  not  coming  within  the 
ordinary  curriculum  of  instruction.  The  lectures  at  the  Kuyal 
Institution  are,  tn  a  certain  extent,  of  the  re({ui^itc  scientific 
standard,  but  do  not  iM&sess  the  public  character  required.  We 
are  convinced  that  the  delivery  of  a  few  such  lecturer  by  the 
professors,  in  the  course  of  each  year,  would  materially  contri- 
bute to  the  reputation  of  the  Institution. 

The  School  of  Mines  and  of  Science  applied  to  the  Aita,  now 
estubli^thed  in  the  .Museum  of  Practical  (ieologi-,  owe«  its  rise, 
in  a  u:reat  degree,  to  Sir  Ilenr}'  De  la  Beche;  ana,  as  it  preaents 


no  temptations  to  usurp  the  functions  of  practical  men,  ] 
mises  to  confer  great  public  bene5t.  The  volume  of  loang 
dlftcourcea,  already  published,  ia  necessarily  directed  t»J 
incuicatiou  of  the  value  of  abstract  science  to  practical 
because  that  is,  as  it  were,  the  case  to  be  made  out  ot  pre 
but  it  must  not  be  thence  assumed  the  nature  of  the  instruc- 
tion is  wanting  in  a  pnictical  character.  The  voluDM^  before  us 
is  one  we  strongly  recommend  to  our  readers,  becnuse  it  well 
make-*  out  the  case  for  the  eatahlishment,  and  shows  by  apt 
illustration  the  real  nature  of  the  service  to  be  obtained  firom 
the  pmptir  apnlicatiuD  of  science  in  practical  pursuits. 

Many  of   these  lectureo  have  been  already  noticed  in  ear 

Eages,  and  they  include  the  coutributiuiu  of  Sir  Henry  De  U 
ieche.  Dr.  Forbes,  Robert  Hunt,  Mr.  Ramsay,  Mr.  Warrington 
Smyth,  and  Dr.  Percy.  We  do  not  think  it  necesaary  to  par- 
ticularise these  contributions,  or  to  speak  of  their  merits  more 
than  generally,  because  we  feel  that  the  book  must  have  ez- 
teodea  popularity. 

HYDRAULIC    ENGINEERING.* 

Wk  have  often  urged  the  importance  of  laying  a  sound  baaia  i 
for  hydraulic  engineering,  by  the  publication  of  copious  ac- 
counts of  the  liialory  and  examples  of  hydraulic  works.  TTie 
dcKcription  of  existing  works  atone  is  utterly  useless  for  the 
instruction  of  the  practical  man,  for  no  work,  however  complete 
it  may  seem  to  be,  can  be  held  satiafactory  until  it  has  stoof| 
the  test  of  long  experience;  and  even  the  value  of  such  exvnpla 
is  limited,  because  what  will  do  for  one  locality  i«  nut  suited  for 
another,— although  engineers  think  that  a  plan  of  aharbour,  like 
that  of  a  steam-engine,  can  be  worked  out  anywhere,  and  thai 
little  is  to  be  done  beyond  setting  up  well-built  stone  walls, 
providing  backwater,  and  trusting  to  dredging-machine*. 

The  great  work  o(  Sir  John  Jtennie  ban,  on  these  grounds, 
always  Heeracd  to  us  to  require  tlie  greatest  encouragement  on 
the  part  of  the  profession,  as  the  most  important  step  towards 
the  eatablishment  of  a  great  branch  of  engineering  on  a  scien- 
tific and  practical  haw.     Whether  by  the  publication  of  Sir 
John  Reniiie's  work,  or  urged  to  it  by  our  observations  in  year* 
past,  the   Harbour  Department  of  the  Admiralty  have  deter- 
mined on  contributing  towards  the  accomplishment  of  the  same  ' 
object;    and    in   the  'Historv   of  the   Harbours  of   the    United* 
Kingdom'  they  promise  a  valuable  series  of  professional  memo* 
rials.    Although  the  government  has  begun  its  task,  Sir  John  ! 
Rennie'ti  work  loses  none  of  its  value  or  significance.     It  is,  as  j 
yet,  the  most  copious  and  the  most  practical,  and  is  likely  to  b« 
the  first  bniMght  to  a  state  of  completion;  not  only  on  account 
of  the  extent  of  the  scheme  contem|>lated  by  the  Harbour  De- I 
partment,  but  because  government  designs  want  the  vigour  andj 
energy  of  private  undertakings.     Nevertheless,  great  credit  is' 
due  to  the  present  conductors  of  the  Harbour  Department  for 
an  enterprise  which  comes  strictly  within  their  duties,  and  will 
greatly  promote  the  public  intereata.    We  look  upon  the  expen- 
diture, indeed,  aa  a  meJwure  of  economy,  for  by  improving  the 
state  of  hydraulic  engineering,  very  large  sums  must  be  i»ved 
to  the  governments  on  works  which  are  now,  for  a  great  part, 
unurofitably  and  inefftctively  constructed. 

We  have  so  often  had  occasion  to  complain  of  the  want  of  m 
sound  biisis  fur  hydraulic  engineering,  that  we  might  have  been 
esteemed  inveterate  grumblers,  had  it  not  been  that  notorious 
examples  of  failure  too  truly  vindicate  the  justice  of  our  ani- 
madversions. The  harbour  engineer,  besides  the  resources  of] 
pbyBiml  science,  rt'iiuirea  the  aid  of  the  geologist,  the  seamaiL 
and  the  merchant.  He  must  have  great  localknowledM  ano 
long  experience  of  the  site  to  be  operated  upon,  and  wide 
acquaintance  with  the  condition  and  history  of  harbount  gene- 
rally. We  need  scarcely  say  huw  few  of  the  engineers 
employed,  however  high  in  other  departments,  poesess  these 
requirements.  The  hydraulic  engineer  has  not,  like  the  rail- 
way engineer,  to  operate  on  inert  matter,  but  he  has  to  contend 
with  tides,  currents,  and  winds,  and  the  results  of  the  groat 
organic  laws  of  nature,  and  the  wondrous  mechanism  by  which 
thits  globe  of  earth  is  maintained  in  action,  or,  it  may  almost  be 
said,  life. 

The  engineer  coolly  proposes  to  scoop  out  so  much  shingle, 
or  to  dredge  so  much  silt,  without  bearing  in  mind  that  he  ts 
putting  himself  in  antagonism   with  the  great  tides  of  the 

•  '  HUhiry  of  ibe  H«»ti«iir«  of  th*  Untied  Klnplom ,  cctnjillKl  by  the  Hubdar 
Drpanmenl  of  tti«  Admiralty  ;-iJri/djf.'  Loodou  :  Ejr*  and  SpottUwwrfe,  IjaMli'* 
FrUitcn.  llH^. 
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«ld,  or  it  may  be  with  an  oSshnot  current  of  the  ^pnnttc  pwlf- 

•aia,  possessed  of  cterual  nction,  and  ready  tu  resume  the 

oartte  vi  operHtionn  which  the  vain  (iibours  of  a  few  days  have 

DSpcnded.      Kxptrience   has  the  Ihhm  ctTect  in  thix  branch   of 

Djpneenng,    inasmuch  as  the  results  of  experience  are  little 

^nown  or  attended  to;  and  it  is  a  sufficient  indication  of  the 

«9ent  state  t>f  tlii»  branch  of  engineering  that  the  practitioner 

rely  g>uccecd»  in  ^ainioff  public  confidence  for  his  plans.     The 

man,   the   pilot,   or  probably  an  nld    inhabitant,   rummonly 

icise«  the  design  of  the  work^  points  out  their  practical 

deficiencies,  and  has  too  commonly  the  batii»fuction  of  pruviuK' 

[Bimttelf  ri^'ht  bv  the  cour^  of  events.      There  is,  indeed,  no 

aacb  of  practical  kuowled(;e  in  such  an  unsound  condition  as 

'  L  where  men  arc  rontent  to  repoat  the  blunders  of  their 

necewont,  and  to  commit  themselves  to  g^eneral  propositions 

be  fallacy  of  which  has  lon^  since  be«n  demonstrated.     The 

libUowing  remarks  of  Sir  Henr)*  Dela  Uechcare  very  severe,  and 

I/too  true,  as  oar  readers  know.     S)>eaking'  of  the  value  of  the 

TCeological  surreys,  Sir  ilenry  eay^  "Our  everyday 's  experience 

[  slon^  coasts  k}iows  us  ho>v  needful  it  is  that  the  engineer  should, 

ae  well  as  the  geologist,  study  them.     Let  U!%  for  example,  con- 

I  tider  this  cove— there  are  hundreds  such  an  it  to  be  found  on 

[  our  coasts.     The  mode  in  which  it  is  silted  up  is  apparent  to 

ou;  and  yet  many  an  artificial  cove  ha*  been  constructed,  at 

■t  cost  and  loss,  which  was  as  certain  to  be  Htled  up  bv  silt 

,  sand  as  this    has  been  and  muKt  he."     This  is  perfectly 

ue;  and  *^ao  artificial    core"  or  "sliinglo  trap"   is  thu   true 

jsigoatiun  of  many  works  styled  by  their  constructors,  and 

apposed   to   be,   harhours  and  liarbours  of  refuge — the  right 

enee  in  which  they  are  harbours  being  that  of  harbouring  silt 

fend  aand. 

Sir  Henry  goes  on  to  say,  "Ko  doubt  there  are  conditions 

^irhere  the  silting  up  may  tte  so  entail  as  to  be  comparatively 

unintportant;  but  tne  probability  of  the^e  condition:!  ref^uires 

he  study  pointed  out.      White  on  this  subject  Ut  me  aUu  briefly 

all  your  attention  to  the   silting  up   of  etttuarica.     Thujtc  who 

Fare  engaged  on  the  Geological  Rurvcy  hnv<^  often  to  conttider  it, 

llioth  with   reference  to  the  mode  of  deposit  of  certnin  rockt, 

^JRnd  to  the  changes  effected  by  it  at  the  present  day.     The  plan 

"lefore  you  shows  an  estuary,  with  the  boundaries  of  high  and 

ow  water;  a  Rpit  of  atiingles,  running  in  fnmt  of  part  of  the 

ictnari-,  separating  it  from  the  sea  and  the  comparatively  narrow 

Icntrance  fur  the  ingress  and  egress  of  the  tide.     The  whole  is 

h«  result  of  the  balance  of  certain  conditions  by  which  the 

hannel  from  the  sea  to  the  estuary  is  kept  clear,  and  vessels  of 

t  certain  claas  can  enter  and  depart.  Thehody  of  water  entering 

l*Dd  passing  out  is  important;  nnd  yet,   what  do  we  often  find 

Idone,  and  done  ton  by  act  of  p.irtiament?  The  bodv  of  water 

Icntering,  and  consequently  pnusing  out,  is  diminished  for  the 

l^rpose  of  reclaiming,  as  it  is  termed,  certain  mud-bank«t,  often 

tenrnve;  thousaudn  of  tcmpt  of  water  are  thu^  sometimes  cut 

_     from  performing  the  work  by  which  thev  aided  in  keeping 

the  channel  to  the  >iea  clear;  the  bottom  ol*  the  channel  rises, 

land  the  port  is  damaged.     No  doubt  the  mud^bank  may  be  con- 

Frerted  into  fertile  land,  but  at  uhat  loss!     The  uaturiil  causes 

Ifor  deteriorating  estuary  harbours  are  often  bad  enough,  but 

|irhv  artificially  try  to  injure  them,'" 

The  volume  of  the  'History  of  Harbours'  now  before  ua, 
latiiig  to  Uelfn^t,  i»  one  highly  useful,  because  it  has  a  copious 
collection  uf  the  various  plans  and  reports,  bringing  down  the 
Justiiry  of  the  harbour  atiil  the  viewi^  uf  eminent  men  with  regard 
"o  it  to  the  latest  time.  The  book  does  not.  however,  like  Sir 
ohn  Kennie'^,  contain  drawings  of  the  works,  though  these  are 
f  great  imitiirtance,  l>ecau»«  unfortunately  even  the  structure 
<vf  waits  ami  piers  ri-mains  unsettled;  and  it  is  ver)'  desirable 
'  S^t  good  examples  nf  the  forms  of  walls  which  under  given 
inditions  have  proved  effective.  The  book  is  very  well  drawn 
ip,  is  cheap,  and  includes  a  number  of  details  which  will  be 
Dund  very  usefiU.  We  hope  to  see  the  design  fully  carried  out 
ly  the  publication  of  complete  records  of  the  numerous  and 
tere^tiijg  harbour  works  around  our  const. 


BiUtr-n. — Mensra.  Ashpilel  and   M'hichcord'a  design   for  the 

"aths  and  Washhouses,  and  Mr.  Bidlnkc's,  of  Wolverhampton, 

J  the  Town  Halt  and  Literary  and  ticientific  Institution,  have 

|»een  accepted.     The  cost  of  each  building  will  be  about  90QO/. 

ad  both  are  to  be  erected  io  tho  Italian  style  of  arohiteo- 


REVXS^VB. 

Tfte  Building  erected  in  Hj/de-Park  for  the  Ormt  E.rhUntion  of 
the  H^orkf  rf  Induttry  of  all  Natinns^  IB51.  Plana,  Elevations. 
and  Details,  by  C.  Downes,  Architect;  and  Scientific  Descrip- 
tion by  C.  CnwpEB,  f'.E.     London:  Wcale.  1852. 

We  have  had  brought  before  our  notice  a  great  many  works 
on  the  Exhibition  Building,  but  this  ia  tho  one  of  moat  practi- 
cal character — a  necessary  conseijuence  of  the  advantages  pos- 
sessed by  its  editors  in  the  access  to  the  original  working  draw- 
ings. We  believe  nothing  is  omitted  which  is  essientiul  tu  u 
proper  understanding  of  the  whole  structure,  and  the  engrav- 
ingH  are  as  numenius  and  as  full  of  details  as  the  most  exacting 
could  require.  It  must  therefore  be  considered  an  accession  to 
profeanoual  literature. 

Firtt  Report  tf  the  Commlstdanert  for  the  Ej'hibUhn  of  I8JI. 
Prcseoted  to  Parliament  hy  command  of  Her  MiijoHty. 
This  is  called  the  first  report  of  the  Commissioners  for  the 
Great  Exhibition,  but  it  is  a  detailed  account  of  the  prelimi- 
nary orgnniiiatiuo  and  of  tho  working  of  the  Exhibition.  It 
does  not,  however,  take  up  the  early  history  of  the  origination, 
beginning  at  a  later  date  and  showing  very  fully  what  the 
Kiecutive  Committee  did. 


Supplement  to  the  TAeory,  PraetuXy  and  Architecture  of  Bridgc»> 
i*art  IV.  ^Suepen^n  Bridge  acrota  the  Siver  Danube.'    By  W. 
TiBah'ET  Ci^BK,  F.ICS.,  C.E.     London:  Weale.  1852. 
Tnic  additions  made  to  .Mr.  Weale's  work  on  Bridget  are,  we 
ard  glad  to  see,  of  a  valuable  character.     The  pre>ient  part  is 
devoted  to  the  Pesth  Bridge  over  the  Danube — an  example  truly 
valuable,  because  referring  to  a  work   not  only  of  great  magni- 
tude, but  placed  in  a  situation  of  natural  difficulty,  and  requir- 
ing much  ability  and  the  exertion  of  great  professional  resources 
for   its   Bueces«^ul   accomplishment.       The  engravings  are  an 
essential  portion  of  a  book  of  this  claas,  and  fuUy  carry  out  its 
object*. 


Elementary  Practical  Geometry  fbr  SeAooU  and   Worhnen. 

London:  (troombridge.  16J3. 
Tnit  author  states  that  his  object  has  been  to  provide  a  work 
of  instruclitm  for  young  workmen,  and  for  tlie  older  pupils  in 
schools  where  theoretical  geometry  is  not  taught,  lie  seems 
to  have  carried  out  his  plan  and  produced  a  very  useful  little 
book. 


7%e  Gold  Seeher'ji  Manuel.     By  D.  T.  Axsran,  M.A.,  F.R.S. 
London:  J.  Van  Voorst,  18i9. 

ALTaouon  this  work — written  in  18*9,  at  the  lime  when  Cali- 
fornia occupied  BO  considerable  a  share  of  the  public  altuntirtn — 
has  no  reference  to  the  recent  Australian  discoveries  it  will  be 
found  to  be  no  disparagement.  Its  valuable  information  as  to 
the  general  distribution  of  gold,  as  to  its  mineral  characteris- 
tica,  and  the  simple  tests  for  o-scortoining  its  specific  gravity 
— tests  of  the  highest  practical  importance — render  it  a  useful 
book  to  tho  miner,  while  the  chnpters  on  the  influence  of  Cali- 
fornia on  the  commercial  vatue  of  gold  render  it  worthy  the 
attention  of  the  economist.  Mr.  Ausled  statea  that  a  remark- 
able mixture  of  native  gold  with  silver,  occasionally  found  in 
Siberia,  and  known  under  the  name  of  electrum,  is  likewise  to 
be  found  in  California. 


On  Peruvian  Ouano;  its  Hittort/y  Cotnpofition,  and  Fertilising 
Qualities;  tcith  the  belt  mode  qf  its  application  to  the  Soil. 
Hy  J.  <•.  Nbsbit,  F.G.S.,  F.C.9.     Loodun:  Longman  and  Co. 

Teos  is  the  tenth  edition  of  a  small  book  in  which  Mr.  Nes- 
bit,  the  principal  of  an  agricultural  school,  has  very  fully  and 
practically  illustrated  the  history  and  treatment  of  guano,  so 
as  to  enable  the  agriculturist  to  buy  it  safely  and  apply  tt 
properly. 
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BOILERS   OF    THE    U.S.  STEAMSHIP   "FULTON.'* 

By  B,  F.  IsHEBwoon,  Chief  Engineer. 

Tbe  followtng^  15  an  account  of  the  nerformance  of  the  boilers 
of  the  FuUon  un  tier  trial  trip  under  the  ordinary  circuin)itanre« 
of  »ea  steaming'*,  burning  the  fuel  with  natural  draft,  and  with- 
out forciii)^  tliv  fireH.  'I'he  fuel  used  whs  wfl  anthracite,  a 
mean  between  tbe  Cumberland  coal  and  tbe  anthracite  proper. 
The  data  is  the  average  of  U  hours'  contiiiuoas  steaming. 
Boiiat, 

T<ra  dmblc  ratnrn  drap  flaa  Iron  botlCTV,  drvul^r  tma  tad 

to  #nd.  plir«d  aid*  by  aUto      .....  — 

Unfth  or  CKh  boltor »  Int. 

OlUBtUr              .                                                 .                         .  10  ft.  S  la. 
Cootcata  of  circa niicrililBg  [Mrmllelopipcdoa  of  neb  boOcr, 

cicludw  of  auam  chimMy              ....  StU'U  cmUc  ft. 

Area  of  tiralinic  lurlM-p  tn  tb*  two  boiler*       .            .            .  jMOO'M  aaun  IL 

Ax*a  uf  gnu  lurfiice  In  Uia  tm)  botlcn            .  113'M        „ 
CroM  ares  of  upper  and  tulildU  row  of  lla«a,  cMb,  la  Ut* 

two  boUen        .......  lA-'l        ,, 

Craas  am  of  lowar  row   of  Hum,  Iq  tbo  two  tnllfn            .  1**44        „ 

(^roM  ana  or  cUniMr Itl  M       „ 

H«l|hl  or  cblnney  Ao*«  ynu  4800 CmI. 

Flmiui  of  itMOi  abon  ■uD««pb««  In  batter  per  aq.  loch  24  00  lb. 

Initial  aUacn  )irpaaur«  ahovo  UDoapli«re  ta  rytioder           .  Vt9&  lb. 

Culllni  off  ai,  from  cummcBPentnt  of  itrokt           •           .  S^Eaet. 

Nambor  of  double  ilrobra  of  ptoton  pr  inlnnt«        .  18* 

Conaunpllon  ul  afiihradtecoal  prr  hoar  witb  iMlark]  dnft  1343*<)0  lb 

Capacity  o(aUMs  room  Id  boiler  and  aUwnplpo        .            ,  IZIOUO  VuUc  ft. 

Proporiiama, 

Proportloii  or  hnllni  W  fnte  tnrfKc  ,      2ft-2U  to  I'MO 

Pmponlno  of  gniU  aurfa«o  to  croaa  arM  of  upper  and  mkl* 

m  row  of  Bur*,  «ocb  .....        fi-<87       „ 

Praportloo  af  grau  oarAc*  to  tower  row  of  taM  >       6'4Ji7 

Proportloa  of  anitc  aurfu^  to  cblnney  .  .  .       i'17S      „ 

nvponUm  «t  arailDg  tarhca  to  croat  u««  of  uppsr  aod 

BiddU  row  «f  flnaa,  OMb 1U>»4      „ 

Frapottloo  of  baatloB  auifhn  lo   lower  row   of  lliua  .     Itt-42S       „ 

PropoHlon  of  beating  aurfaca  to  chlmoer  .    130-093      „ 

Proportion  of  beating  avrftcc  per  robtc  fbot  of  apM*  dle- 

pUMtDtiit  of  plaloo     ......      IS'iJUi^uart  ft. 

ProporttoD  of  beating   aarfacc  per  cabtc   foot  par  doable 

atroba  of  platan  per  ralnnu  ....       I-IOS      ., 

VtvftaHQa  of  |tale       ......       0-OMr       „ 

Proportlaii  «f  grata  par  cuMc  foot  of  apaca  dlip.  of  plalrm       0  Ta!*      ., 
Cubic  frrt  of  aiaaa  room  per  cublo  foot  of  apan  dtaplAn. 

mcnt  at  pWon  .  .  .  .  .        H  187       „ 

CdnaJmpdonof  anthradUcoal  wlUioatural  draft  pee  aqoata 

foot  of  frate  nrfi^,  ;>cr  hour  ....      IMHlb. 

Cooaumptlat)  of  beatiag  lurface,  per  boor      ,  .  .        0414lh. 

8«a  water  eraporated   t>r    1  lb.  or  antbraclU  coat   per   hoar        3-Ul  lb. 
Hea  water  evaporated  by  1  Kg,,  n.  of  beatlof  lurface  p«r  hour        S'dU  lb. 
Wetgbtof  bollera.  eaclualreof  itilmiir)-  anO  gralca  1 1 1.SW  tb, 
Wc^bt  of  cbUaneT,  Jacbct,  and  Gbalaa    .  7,401)  tb. 

Wdgbt  of  gntua     .....     A,tt»lb. 

Welibt  oif  aca  water  tn  bollera  . 

Total  welfbt  of  boilcn  and  water  ,  MC^WIb. 

In  the  above  calculation  of  the  amount  of  «ea  water  evapo- 
rated per  pound  of  coal,  there  is  nothing  allowed  for  blowing- 
off,  as  the  denaity  of  the  water  is  recorded  from  ^  to  i^  uro- 
gnwivel)-.  There  being  evaporated  per  hour  71I2'67  lb.  of  sea 
wmt«r,  there  would  be  required  over  11  hours'  steamliig  to  make 
tbe  density  ^,  nupposixig  the  density  at  startingtobe^.  There 
has,  however,  been  included  in  tbe  calculation  the  quantity  of 
tteam  ^S'Odt  cubic  feet)  required  to  611  the  spaces  between 
valres,  in  nozzles,  and  in  clearance  of  cylinder. 

By  driviuif  tbe  blowers^  the  boilers  can  be  made  to  fill  the 
cylinder  to  half-stroke  with  steam  of  30  lb.  per  square  inch 
cylinder  proasure  above  the  atmosphere,  giving  the  piston  a 
proportionally  increased  number  of  strokes.  U'hen  this  is 
done,  bowerer./oamtnj  or  priming  takes  place. 

It  may  be  of  advantage  to  compare  tbe  results  obtained  from 


gations  on  coals. 


I'he  proportions  compare  as  follow* — vix.:— 
JuBRBoa'a  BatLu.  PuLTOk'a  Boiuu. 


Proiwrtloa  of  beating  lo  grau  aurfaca 
ProporUon  of  grate  lorface  lo  leaat  culorl. 

rareter  ..... 

Uelfbi  of  cUmne;  above  ffnte  , 

Peuiiila  of  anlbradle  coal  bumad  per  aq. 

foot  of  grata  per  hour  wltb  Bataral  draft 
Pounda  of  freab  wkter  eraporaMd  per  bmr 

per  pouod  of  anUinu-lte^  ftooi  a  tenpera. 

ture  of  100°  Fahrenbelt 
PtWiUla  of  tntb  water  eeaporated  per  bovr 

peraqoara  foot  of  beellne  anrfate,  frotn 
yahn    " 


M-OOO  to  t-OOO        S3'3U  lo  1-0(10 


S449tal-OU0 

io- MM  feet. 


•■430 


s-goo 


't-wa 


e-<»7ial^»0 


S-7U 


vtwa 


a  leDparalura  of  IiK^"  yaSrenbell 

The  above  figures  nhow  pretty  conclnsively  the  advantages  to 
't  derived  from  a  slow  combustion,  in  giving  time  not  oiuy  for 

*  Proa  iIm  Jsmnoi  ^  tK»  /VwOUa  hMiMU,  ' 


the  Rtmospherio  air  to  become  so  well  mixed  with  the  coosU- 
tuenta  of  the  fuel  as  to  completely  oxidise  tliem,  but  also  in 
^ving  time  for  the  culoric  to  eater  tbe  water,  or  be  taken  up 
by  it. 

In  the  above  two  boilerA,  we  find  that  with  nearly  equal  pro. 
portions  of  heating  to  grate  surface,  nearly  double  the  quftntity 
of  fuel  is  hnmed  per  square  foot  of  grate  per  hour  in  ths 
Fulion'a  boiler,  while  the  quantity  of  water  evaporated  per 
square  foot  uf  heating  surface  jier  hour  is  only -13*7  percent, 
tnore,*  while  the  economical  evaporation  is  35*8  kit.  Now,  in- 
asmuch as  in  one  cawc  there  is  burned  double  the  quantity  of 
fuel  per  unit  of  grate  per  unit  of  time  than  in  the  other,  it  is 
obvious  that  if  the  two  combustions  were  equally  complete^ 
double  the  amount  of  caloric  would  then  be  evolved  ia  the 
one  case  over  the  other,  nnd  if  it  were  proportionally  absorbed 
by  the  heating  tturface,  double  the  quantity  of  water  per  unit 
of  beating  surface  per  unit  of  time  would  be  evaporated  in  the 
one  case  over  the  other;  but  we  find  this  difference  to  be  prao- 
tically  only  43*7  per  cent,  more,  consequently  tbe  calorie,  if 
evolved,  could  not  have  been  taken  up  by  the  heating  suHaoe, 
but  must  have  passed  off  up  the  chimney,  and  br  this  very  paae- 
ing  off  up  tbe  chimney,  produced  the  increased  draft  neceseary 
to  burn  a  double  amount  of  fuel. 

The  potential  evaporation  of  the  two  boilers  per  same  tinlU 
may  be  compared  as  (fl-43  X  S'S)  57-227  le  (5-713  X  12)  68-55fl, 
or  as  ItWO  to  1-198;  consequently  if  the  grate  and  heating  sur- 
faces of  the  FuUon't  boilers  had  been  one-fifth  greater,  or 
134*4  and  3120  square  feet,  instead  of  1 12  and  2600  square  feet, 
and  half  the  quantity  of  fuel  burned  per  unit  of  finite  per  unit 
of  time,  the  same  steam-power  could  have  been  obtained  with 
35*8  per  cent.  Im»  fuel;  making  the  cliimneys  of  coune  of  equal 
heights,  the  draft  due  to  the  greater  helfl^ht  in  Johnson's  chim- 
ney being  one-sixth  more  than  in  the  FuUon'a.  It  is  not,  how- 
ever, alnays  practicable  in  a  steamship  to  obtain  space  for  a 
larger  boiler,  and  economy  of  fuel  must  frequently  be  aacrittced 
to  other  considerations.  The  economical  evaporation  of  the 
FuUon't  boilers  is  about  equal  to  that  of  the  general  average  of 
marine-boilers. 

In  making  the  comparioon  ahs^htely^  It  must  be  borne  In  mind 
that  in  the  FuUon's  boilers  there  wore  wastes  by  lejdcage  of 
steam  through  the  valves,  and  by  foaming,  nof  irjr/iuf«d  in  the 
calculation  of  their  evaporation;  while  the  calculation  of  the 
evaporation  in  Johnson's  boilers  was  made  from  measurement 
of  the  actual  amount  of  water  put  in  them:  of  ootirae,  the 
calculation  was  inWiuriue  of  all  losses. 


THE    LATE    JAMES    SAVAGE,    ARCHITECT, 

Mb.  James  Savage  was  born  at  Hackney,  Mlddleeex,  April 
the  lOtb,  1779.  After  receiving  his  education  at  a  private 
sdiool,  he  was  articled  to  Mr.  Alexander,  the  architect  of  the 
London  Docka,  under  whom  he  acted  for  several  years  as  clerk 
of  the  works. 

In  1798  he  was  admitted  a  student  of  tbe  Roval  Academy, 
and  became  suh^equently  a  very  constant  contributor  to  their 
annual  exhibition. 

In  the  year  1^00  his  design  for  improving  the  city  of  Aber- 
deen obtained  tbe  second  premium  uf  lM>/.|Be  being  then  under 
twenty-two  yean  of  age. 

In  1S05  he  was  the  successful  competitor  among  the  nume- 
rous architects  who  submitted  designs  for  rebuilding  Onnond 
Bridge  over  the  Liffev,  Dublin;  and  In  1808  he  furnished  tbe 
design  for  Richmond  Bridge,  over  the  same  river,  which  was 
earned  into  effect. 


they  pubtii 

In  1815  his  design  sent  in  competition  for  a  stone  bridge  of 
three  arches  over  the  Chise  at  Tcmaford,  in  Bedfordshire,  irith 
the  adjacent  road  and  flood  bridges,  was  selected  by  the  ougls- 
trates  of  the  county. 

In  1819  his  plans  for  buildlnar  St.  Luke's  Church,  Cbelseaj 
were  chosen  from  among  above  rorty  designs.  This  churob  la, 
in  respect  to  construction  and  composition,  an  imitation  of  the 
Gothic  churches  of  the  fourteenth  and  fifteenth  centuries,  and 
is  remarkable  for  the  ceiling  of  tha  nave,  which  cuuKists  of  a 

rined  vault  of  solid  stone,  whose  lateral  pressure  is  resisted 
.  flying  buttresses,  also  of  solid  stuue.    In  the  original  design 
for  this  church,  the  tower  was  termiualed  with  aa  open  spire, 


THE  CIVIL  ENGnCEER  AND  ARCHITECrS  JOURNAL. 


227 


•}mikr  in  pnnriple  to  that  of  Sir  C'hrUtopher  Wren's  chureh, 
St.  l>iu)8UD'ft.in-the.EMt;  but  the  Boant  of  Works  considered 
it  thdr  duty  not  to  auctioo  tbe  conatructioii  of  such  a  ipire. 
and  put  their  veto  upon  it  accordingly. 

la  IWa  h)B  design  for  Oie  new  Londoo  Bridge  wm  submitted 
Co  «  oommittee  of  the  House  of  Commona.  when,  with  the  view 
of  showing  that  his  plan,  although  novel,  was  neither  crude, 
haatily  conceived,  nor  wholly  without  practical  exemplification, 
he  instanced,  among  other  matters,  that:  "In  proportioning  the 
Mrts  of  the  iir<:hes  of  (  helHea  Church  and  their  buttreews,  and 
determining  their  lines,  he  had  used  tbe  name  means  an  in 
arrangijig  the  plan  for  the  arches  and  piers  of  his  design  for 
rebuilding  London  Bridge.  At  Chelsea  they  bad  been  emplnyed 
with  complete  success,  tiiere  not  being  the  nlightest  settlement 
in  any  part  of  tbe  building,  nor  even  a  thread  opening  iu  any 
of  the  joioU  of  tbe  courses  to  indicate  any  strain  or  ineipiAlity 
of  pressure."  ilia  denign  for  the  bridge  was  highly  approved, 
but  the  committee,  by  the  casting  vote  of  their  chairman, 
decided  in  favour  of  the  defdgn  of  the  late  Mr.  Rennie. 

Among  several  others,  he  was  one  who  made  a  plan  (in  \»26) 
for  improving  the  river  Thames,  but  while  they  telected  the 
north  bank  for  their  operations,  be  chose  the  south;  this  scheme 
he  named  the  Surrey  Quay,  «liich  he  proposed  should  extend 
from  London-bridge  to  iJialiopVwalk,  Lambeth. 

Much  of  his  practice  cunsiKted  in  arbitration  cases,  and  the 
Investigation  of  architectural  and  engineering  questions  brought 
before  the  couru  of  law.  Among  these  was  the  long  protracted 
Custom  House  case  of  the  Crown  r.  Peto,  in  which  the  defend- 
ant attributed  his  success  mainly  to  the  able  and  irrebuttable 
evidence  of  Mr.  SavBge. 

Id  IH30  he  succeeded  the  late  Mr.  Hakevell,  as  Architect  to 
tbe  Society  of  the  Middle  Temple.     He  erected  the  clock  tower 
to  their  Hull,  also  Pluwden^buildings  in  Middle  Templo-laue, 
and  other  works. 
^Aboiit  tbe  year  1832  he  was  one  of  the  active  promoters  of 

Coring  and  opening  to  public  view  ihwl  beautiful  ittructure 

t  Lady  Chapel,  St.  Saviour's,  Southwark,  which,  but  for  their 
timely  interference,  would  have  been  «hut  out  from  view  by  the 

Sropmed  new  line  of  utreet  forming  the  approach  to  new  Lon- 
on-b  ridge. 

In  18S€  he  published  'Observations  on  Style  in  Architecture, 
with  suggestions  on  the  best  mode  of  procuring  Designs  for 
Public  Huildinge  and  promoting  the  improrement  of  Architec- 
ture; eMieciaily  in  reference  to  a  recommendation  in  the  Report 
of  the  Commissioneni  on  the  Designs  for  the  New  Houses  of 
Ferlisment.'*     This  pamphlet  obtained  extensive  circulation. 

In  IfctO  he  was  iX)mmiBsioned  by  tht-  SiM-ietics  of  the  Inner 
and  Middle  Temple  to  prepare  demgna  for  tbe  restorHtion  of 
the  Temple  Church;  and  the  work*  were  fii(*t  progressing,  ap- 
parently to  tbe  satisfaction  of  all  parties  concerned,  when,^  ns  it 
would  appear,  the  difficulty  of  pleasing  in  every  particular  the 
divided  mtereata  of  l>olh  sircieties  occasioned  *ome  trifling  dis- 

Srreenient  between  them  and  Mr.  Savage,  which  induced  the 
eochers  to  apply  to  other  architects  to  carry  on  the  works, 
which,  after  some  delay,  were,  however,  completed  according 
to  the  original  intentions  of  Mr.  Savage,  a  lew  unimportant 
alterations  having  been  introduced. 

Amonjf  other  buildings  and   works  which  he  designed  and 


tyr  Church,  HrentHiMxT,  Kasex;  St.  Marv's  Church,  Speedham- 
land,  near  Newbury,  Berks;  St.  Mary's  Church,  AddJestonc, 
Chertsev,  Surrey;  two  bhdges  on  the  road  made  through  the 
Crown  Lands  at  Keading,  Berk»;  the  new  floor  and  bell-frame, 
and  repairs  to  the  Broad  Tower  of  Lincoln  Cathedral  to  receive 
'*Grcat  Tom,"  recast  by  .Mr.  .Mears,  of  London,  in  iHllGj  repairs 
to  the  bflfrj-floor  and  beJl-frsmo  of  St.  .Nlary-le-Bow,  Cheap- 
aide,  ix>ndon,  so  an  to  enable  the  peal  of  twelve  bells  therein  to 
bo  rung  with  safety,  which  had  not  been  rung  out  for  very 
many  year^  prior  to  tbe  alteration;  tbe  Baptists  College,  Step- 
ney; Bromley  and  Tenterden  Union  ^V'orkbouscs,  &c.  One  of 
tbe  last  works  upon  which  he  wan  engaged  till  within  a  few 
months  of  hix  deaUi,  was  altering  and  benutifving  the  Church 
of  St,  Mary-at-liill,  London;  he  had  previously  executed  great 
alterations  and  repairs  to  this  church  in  1827-6,  when  it  was  io 
fact  nearly  rebuilt. 

Mr.  Siivoge  was  one  of  the  oldest  members  of  the  Surveyora' 
Club,  and,  for  a  long  period  of  his  life,  member  and  chairman 


of  the  Committee  of  Fine  Arts,  of  the  Society  for  the  Promo- 
tion of  Arts,  Manufacturcfi,  and  Commerce,  in  tbe  Adelphl, 
London.  He  was  a  member  of  the  Graphic  Society  from  the 
time  of  its  formation,  a  memhcr  of  tlie  Institution  ot  Civil  En- 
gineers, a  member  of  the  Architectural  Society,  and,  for  a  short 
time,  a  fellow  of  the  Institute  of  British  Architects,  from  which, 
difference  of  views  upon  eorne  matters  of  regulation  induced 
his  early  withdrawal. 

With  tbe  exception  of  attacks  of  gout  and  rheumatism  he 
enjoyed  perfect  bealth,  till  within  six  months  of  his  death, 
which  took  place,  after  a  fortnight's  illness,  on  tbe  7th  of  May, 
in  the  seventy -fourth  year  of  bis  age.  His  remains  were 
interred  on  the  iSth  of  the  same  month,  at  St.  Luke's  Church, 
Chelsea. 


THE    LATE    JOHN    HAVILAND,    AECHITECT. 

Wk  have  to  record  the  decease,  on  March  26th,  at  PhiJa- 
delpbin,  of  John  Havilnod,  Eso.,  architect  and  engineer, 
M.K.I.B.A.,  aged  69.  Ho  was  ae»cended  from  the  ancieni 
Norman  family  of  I>e  Havilland,  of  Guernsey,  one  of  whom, 
James  De  HiiviUand,  settled  in  Dnrseubire  early  in  the  reign 
of  Henry  VII.,  in  which  county  nnd  in  StunenietHliire  his  de- 
scendantH  have  ever  vince  been  among  the  landed  gentry.  The 
father  of  the  deceased  was  James  Haviland,  Kmi.,  of  'fauntun, 
the  eon  of  John  Haviland.  Esq.,  of  Gundenbam  Manor,  Somer- 
set. Jle  married  Anne,  the  daughter  of  the  Rev.  Benjamin 
Cobley,  Rector  of  Dodbrook.  Devon.  Mr.  Haviland  was  con- 
seijuently   first   cousin   of    llaydon,   the   celebrated   histoiicnl 

Eninter.  He  studied  bis  profession  with  Mr.  Elmes,  the  well- 
nnwn  writer  upon  (ircliitecture  nnd  biographer  of  Sir  Christo- 
pher M'ren,  who,  appreciating  the  genius  of  his  young  pupil, 
confided  to  his  i^are  (luring  n  severe  illness  the  erection  of  an 
important  building — one  of  the  new  cliurches  at  Chichester — 
which  displayed  when  completed  such  talent  as  to  call  forth  not 
only  the  eulogy  of  bis  mauter,  but  tlie  thanks  of  the  corpora- 
tion, in  tbe  substantial  form  of  an  extra  pecuniary  grant.  In 
IS16  he  went  to  Russia  to  enter  the  Imperial  Corps  of  En- 
gineers, by  invjtiition  from  his  uncle.  Count  Mordwinuff,  then 
the  MiniHter  of  Murine  to  the  Emperor  Alexander.  Here, 
however,  he  met  with  tbe  Americiin  Admiral  and  General  Von 
Soimtag,  then  in  the  service  of  Russia,  from  whose  representa- 
tions be  watt  induced  in  the  following  year  to  go  to  America. 
He  went  provided  by  Mr.  Adams,  tlien  American  minister  at 
the  imjierial  court,  with  every  necessary  introduction  to  the 
American  government. 

He  was  the  first  to  introduce  the  radiating  form  tn  the  con- 
struction of  prisons,  and  be  built  the  Pittsburgh  Penitentiary 
upon  this  plan.  Subsequently  he  built  the  KaMern  Penitentiary 
at  Cherry-hill,  >vhich  it  now  the  standard  fur  all  edifices  of 
similar  purposes.  To  Mr.  I[av|lan<l  is  due  tbe  entire  merit  of 
having  introduced  this  novel  and  complete  style  of  prison 
architecture,  which  soon  attracted  the  attention  of  oil  the 
civilised  world;  and  the  prisons  built  by  Mr.  Haviland  were 
examined  by  conimisfjionerv  K>iit  fur  the  purpose  by  the  govern- 
ments of  Eneland,  France,  Russia,  and  IVussin,  and  by  all  was 
his  heuutiful  and  original  design  CYtoUod  and  adopted.  In 
England  we  have  tbe  Niodel  Prison  at  Pentonville. 

Besides  many  others  of  lesser  note,  we  may  enumerate 
amongst  his  principal  works  the  Hidl  of  Justice  at  New  York, 
whirh  is  considered  ^'nn  honour  not  only  to  the  city,  but  tbe 
American  nation,  being  a  perfectly  original  specimen,  in  its 
style,  such  as  iiJl  Europe  cannot  produce;"  the  United  States 
''Naval  Asylum"  at  Norfolk;  the  New  Jersey  State  Peniten- 
tiary; Missouri  and  Rhode  Island  State  Penitentiary;  the 
AUcgbnny,  Lancaster,  Berk:*,  and  many  other  jails;  the  Deaf 
and  Dumb  Asylum,  Philadelphia;  tbe  State  Intuine  Hospital, 
llarri»burgh;  tbe  United  States  Mint,  Philadelphia;  the  county 
balU  of  Newark  and  Vork;  and  numerous  churches  and  pri- 
vate mansions. 

He  married,  July  3,  1819,  Mary,  only  daughter  of  the  Inte 
Williom  Louis  Von  Sonntag,  Captain  in  the  French  Army  of 
Louis  XVI.,  and  sister  of  the  Admiral  and  General  Sir  Goorge 
Von  Sonntag.  He  has  left  two  eonii,  who  are  members  of  the 
bar.  His  body  was  interred  on  the  Ut  April  In  tbe  family  rault 
of  St.  Andrew's  Church,  PhiUdel[>hia,  and  wns  folloMod  to  the 
grave  by  the  varioutj  societies  of  which  he  was  a  member. 
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CONCRETE    ROUSES. 

In  our  last  Xiunbur  we  noticed  a  viMit  which  we  had  made  to 
Efttt  C'owcs-park,  in  the  Isle  of  Wight,  ndjoininj  Oehorne,  her 
>laje&tT'8  marine  r««idence,  and  we  expressed  ourselves  much 
pleased  with  the  ecnnumr  and  Htahilitv  diitnliived  in  the  con- 
struction uf  two  bou!ieji  then  building;  oy  Mr.  Langley  on  that 
heaiitifiil  extate.  We  represented  that  un  the  estate  most 
excellent  gravel  had  been  advantageously  turned  to  account, 
by  building  a  pair  of  cottage  villus  entirely  of  concrete,  com- 
posed of  one  part  of  Francis'  Medina  Cement  mixed  with  six 
parts  of  coiirne  gravel  and  ttco  of  hoggin  or  coarw  sand.  U'e 
further  detailed  the  process  a<lopted  in  the  erection  of  the 
houses,  which  very  forcibly  struck  ua  as  being  uot  only  ex- 
tremely ecoouinic^l,  but  having  the  great  desideratum  of  having 
houses  built  by  this  proce&s  rendered  perfectly  free  from  damp, 
although  the  wulU  are  not  so  thick  us  the  ordinary  method  of 
building  by  bricks  or  stone,  neither  of  those  materials  being 
used. 

We  have  since  been  informed  that  we  were  in  error  in  stating 
that  the  concrete  was  composed  of  one  port  of  Francis'  Medina 
Cement  mixed  with  kix  parts  oi  coarse  gravel  and  two  of  hoggin 
or  coarM  Mifirf,  and  now  find  that  no  hoggin  or  coarse  sand  was 
used  in  the  composition,  the  whole  being  composed  of  one  piirt 
of  Francin'  Cement  and  coarse  gravel  and  grit,  the  gravel 
faavlog  been  timt  carefully  sifted  clean  and  rendered  perfectly 
fre«  from  sand  and  dirt;  and  if  such  had  not  been  the  case,  the 
walls  would  not  have  been  made  so  strong^  nor  have  anowercd 
the  intended  purpo&c,  as  it  is  obvious  that  every  particle  of 
sand  engngCK  u  proportion  of  cement,  or,  in  other  wordu,  de- 
prives the  gravel  of  bo  much  strength,  and  materially  deterio- 
rates the  work;  and  we  therefore  ^el  oursdven  much  indebted 
to  our  currexpondents  for  thus  giving  us  an  opportunity  of  more 
fully  explaining  and  testing  the  works  of  Mr.  Langley,  which, 
although  but  little  known,  will  no  doubt  be  more  generally 
adopt^  88  we  have  been  well  informed  that  many  medical  and 
scientific  men  witnessed  the  progress  of   the  workii,  and   ex- 

Eressed  unanimous  opinions  that  buildings  so  constructed  would 
e  more  dorable  and  impervious  to  wet  iBau  ordinary  builtling''. 
And  we  find  that  a  building  ^loviety  is  about  to  be  formed,  f{>r 
the  purpose  of  building  ninny  houses  on  this  beautiful  estate 
with  siniUar  materials;  and  feeling  that  exteuHive  works  at 
Dover,  Alderney,  Sandown  Bay  in  the  Isle  of  Wight,  and  many 
other  import.int  works,  have  been  successfully  carried  out  with 
similar  materials,  we  cannot  but  anticipate  satisfactory  results 
from  such  a  society. 


THE    STREET    PAVING   OF   THE   METROPOLIS. 

By  William  Tavlou,  Assoc.  Inat.  C.E. 

[Popcr  read  al  the  JMtitutioa  of  CivU  Engineer^.] 

The  paving  of  the  streets  is  next  in  importance  to  the 
sewage  of  the  metro])oli8,  and  it  it;  only  by  a  good  combination 
uf  the  two  that  true  sanitary  measures  can  be  rendered  complete 
iind  pcrraanent.  The  immense  sums  »f  money  yearly  expended 
iu  repairing  paving  prove  that  the  subject  has  hitherto  been 
much  neglected;  and  the  follo«ijig  observations,  giving  (it  ia 
true)  only  the  practical  results  of  hitherto  limited  operations, 
arc  matlQ  with  the  view  of  ilirecting  attention  to  the  subject, 
and  in  the  hope  that  the  discussion  may  iuduce  a  more  extended 
application  of  the  system,  if  it  be  apprnved,  and  lend  aNnistance 
to  the  consideration  of  a  subject  of  such  increasing  magniiude. 

The  street  paving  of  the  metropolis  has  been  for  many  yeiirs 
carried  on  under  one  general  system.  The  method  Is  to  employ 
granite,  in  blocks  of  from  8  inches  to  14  inches  long,  6  inches 
to  9  inches  wide,  and  9  inches  deep;  these  are  merely  laid  in 
regular  rows  upon  the  subsoil,  and  after  the  usual  process  of 
grouting  and  ramming,  the  street  is  thrown  open  for  the  traffic 
u'hich  is  expected  to  perform  the  last  duty  of  the  pavior,  and  Co 
settle  each  stone  upon  its  bed;  for  the  large  wooden  rammer  is 
altogether  insufficient  for  this  purjiose,  as  mav  be  observed  from 
the  irregular  settlement  of  the  blocks,  caused  by  the  rapid  con- 
cussions from  the  carriage-w heels  immediately  after  the  traffic 
has  been  restored.  The  results  nroduf;ed  are  great  noise  as  the 
carriages  pass  over^  imperfect  foot-hold  for  the  horses,  and  risk 
to  the  axletrees  and  springs  from  the  Jolting. 

The  long  continuation  o[  this  system  of  paving  arises  from 
two  causes.    First,  the  general  upmiou  that  great  strength  in 


the  material  employed  is  the  only  desideratum;  conseoueatly 
any  attempt  towards  the  improvement  of  the  surface  of  pavtf- 
ments  has  been  prevented,  under  the  impression  that  depth  or 
weiglit  of  stone  alone  constitutes  strength.  Seamdly,  the  pro- 
cess of  laying  large  blocks  of  stone  has  been  found  so  easy, 
retjuiring  so  little  care  nnd  anxiety  for  its  results,  that  the 
pavior  has  felt  satisfied  to  follow  in  the  beaten  track,  ao  long  as 

Iiulilic  opinion  proved  indifferent  to  a  change.  It  will  scarcely 
10  credited  that  an  act  of  parliament  for  Tottenham-court- 
roiid  is  in  existence,  which  states  that  it  shall  only  be  paved 
Hitb  titones  of  not  less  thnn  !)  inches  in  depth. 

The  "Macadnmised"  road  is  not  only  an  advftnr.e  uiKin  the 
old  system  of  gravelling  ronds,  but  it  is  also  found  to  offer  the 
moKt  perfect  surface  for  quietness  and  safety  in  travelling.  The 
grinding  action,  however,  of  the  carriage- wheels  upon  a  mate- 
rial compotwd  of  small  particles,  reduces  them  rapidly  to  pow- 
der, and  the  expense  of  an  annu-il  supptv  of  new  stone  to  Iceep 
up  the  surface  is  such  as  to  render  it  objectionable  for  the  oar- 
riage-ways  of  streets  where  there  is  much  traffic.  The  conei- 
deration  of  this  diiiiculty  caused  an  experiment  to  be  made 
about  twelve  years  ago,  with  paving-^  to  ties  \  inches  in  depth, 
adopting,  in  one  particular,  the  principle  which  Macadam  car- 
ried out—namely,  a  fuuuilHttori  ponsesaing  a  certain  amount  uf 
elasticity,  hut  of  sufficient  strength  to  sujpport  the  surface  ma- 
terial, the  ditfiTOiice  being  ono  stratum  ot  solid  granite,  lu  lieu 
of  broken  ring-stone.  The  experiment  was  first  tried  at  Uir- 
mingham,  in  the  year  183H,  at  the  cri>8sing  of  a  street  where 
heavy  wagon-lnadu  were  coiistaiitly  pOhiiing  over  it;  this  pave- 
ment may  now  be  seen  in  as  perfect  a  condition  as  when  it  waa 
first  laid. 

The  success  of  this  trial  led  to  another  of  the  same  sort  of 
pavement,  about  seven  years  ago,  at  the  departure  side  of  the 
Euston  Station  of  tlie  London  and  North-Western  Railway, 
which  h.is  been  found  as  iiorfcct  as  that  laid  at  Uirmingham, 
:ind  has  lieon  called  the  '^Euston  pavement,"  to  distinguish  it 
from  others. 

The  manner  in  which  this  paving  is  laid  may  be  atrnply 
thus  described.  The  ground  is  first  removed  to  the  depth  of 
IS  inches  below  the  intended  level  of  the  pavement,  the  foun- 
dation being  sh-nped  to  the  convexity  of  the  intended  surface  of 
the  road;  a  laver  of  strong  gravel,  i  inches  thick,  is  then  npreud 
over  the  surface,  and  compressed,  by  being  rammed  equally 
throughiiut;  after  which,  another  layer  uf  4  inches  of  gravei, 
mixed  with  o  small  quantity  of  chalky  or  hoggin,  is  laid  on,  for 
the  purpose  of  giving  clusticity  to  the  bed,  the  ramming  being 
coiLliuued  as  before.  This  is  followed  by  the  last  layer,  also 
4  inches  thick,  of  the  same  material,  but  of  a  finer  quality, 
when  the  whole  mass  is  compressed  by  the  rammer  into  the 
smallest  possible  space.  Thus  the  surface  of  the  foundation  is 
perfect,  both  in  shape  and  solidity,  iu  idl  its  parts,  and  is  ready 
to  receive  tlie  pavement.  The  stones  used  ore  of  Mount  Sorrel 
granite,  from  3  inches  to  i  inches  deep,  3  inches  wide,  and 
averaging  4  inches  in  length,  neatly  dressed  and  squared.  Theae 
stones  are  laid  in  a  bed  of  fine  sand,  l  inch  in  depth,  spread 
over  the  surface,  and  are  carefully  and  closely  jointed  iu  the 
laying,  so  as  not  to  ultow  any  single  stone  to  rock  iu  its  bed. 
The  rammer  is  then  apptieil  over  the  whole,  each  stone  receiving 
its  blow  in  rotation;  and  this  is  repented  again  and  again,  untU 
no  further  iinpreiision  can  possibly  be  made  upon  it.  Itiabr 
observing  the  action  of  the  rauiiner  at  this  stage  of  the  trork 
that  the  system  is  fully  elucidated.  The  wooden  rammer 
weighs  55  lb.,  and  Iuik  an  iron  ring  at  \ih  foot.  It  can  ouly  be 
used  with  effect  by  practised  workmen;  nnd  sucli  is  the  force  of 
the  blow  that  were  it  not  lor  the  resiliency  from  below,  in  the 
elastic  quality  of  the  foundation,  the  stone  would  necessarily 
break,  or  its  edges  bo  destroyed.  It  should,  however,  be  remem- 
bered, that  the  same  blow,  if  given  tu  a  stone  of  9  inches,  or  of 
1'^  inches  deep,  would  produce  but  little  effect,  even  though  it 
were  laid  on  a  soft  bed,  the  force  of  the  blow  being  expended  iu 
the  mass  of  stone,  so  that  it  would  only  be  pressed  to  the  bot- 
tom, iu  course  of  time,  by  the  weight  and  action  of  the  traffic; 
but  such  is  the  power  exercised  by  this  rammer  on  a  small 
stone,  tluit  when  the  paving  is  liuished,  a  weight  uf  10  tana, 
upon  a  pair  of  wheels,  would  be  found  to  make  no  imprewiou 
upon  the  surface.  '1  he  operation  of  ramming  having  been 
completed,  a  small  quantity  of  screened  gravel  is  sprinkled 
over  the  surface,  and  the  street  is  opened.  The  action  of  the 
first  wat«r  upon  it  fills  in  the  interstices  at  the  corner  jotnta 
of  the  stones,  leaving  the  foundation  impervious  to  wet,  and 
thereby  securing  perfect  coliesiou. 
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The  ineatMt  ewe  ii  required  in  lixinfr  the  lerel»  fur  the 
workmen,  to  that  ■  perfect  liae  in  ihc  lonpitudino]  inclination 
of  the  road  may  be  inxureil,  with  thoroutrh  uiiiformity  in  the 
oenvexity  of  the  carriaffe-wiiv,  the  inclinaiion  from  the  centre 
to  the  side  chtinoels  being  nrily  aufhcient  to  drain  off  the  surface 
water.  The  "Euvtun  p.-irement"  is  disiinffui-ihed  by  the  ex- 
treme qijirt  it  afford*  under  busy  tniffic,  by  the  numeroua  joints 
affurdiiifr  a  very  perfect  foot-bul'I  for  the  horse,  and  by  the 
traction  being  less  than  on  the  best  inAcad»miHed  road;  and 
from  the  niitiire  of  the  Mount  S<irrcl  stone,  and  the  absence  of 
tJio«c  gla>»»iy  tjiialities  so  observable  in  almnHt  every  other  paving, 
there  is  none  of  th»t  »ili|<penne«s  bu  prevalent  in  the  Htrecta  of 
I^mdan,  wfaiNt  the  appuamnce  is  admitted  to  be  better  than 
that  of  any  other  pavement  now  in  u«e. 

The  cleaiiHiu^  of  this  pavement  is  also  another  important 
eooaideration.  The  arch  of  the  ruiid  ahiittioir  upon  the  kerb- 
atone,  od  each  Ktde,  enables  "U'hitworlU'K"  iiweeping-machines 
to  brush  off,  effectually,  every  particle  of  dirt  from  kerb  to 
kerb,  thus  iusuriuf;  the  clennliiieM  of  the  roHd  at  alt  seaifonf  of 
the  year;  whereas  in  almuttt  all  the  streets  of  the  metropolia, 
the  side  channeii  are  so  constructed  that  thia  valuable  machine 
is  found  comparatively  uaelesa  beyond  the  centie  part  of  the 
road. 

^Vilh  the  view  of  proving  the  strength  and  durability  of  this 
pavement  by  the  xeverest  test  that  could  be  applied,  nn  offer 
was  made  in  IHti  to  the  Cimiinii>Hioner8  of  Sewern  at  OuildhalL 
to  pave  any  street  in  the  City  of  London,  and  only  to  be  paid 
fur  it,  subject  to  their  approval,  at  the  end  of  twelve  months. 
The  offer  was  accepted,  on  condition  of  a  small  specimen  being 
•Mowed  to  be  laid  by  way  of  trial,  in  U'atiing-iitreet,  at  the 
niMBii|[  of  Bow-lane,  it  beintj  the  opinion  of  the  board  that 
tUi  ahuation  would  afford  the  best  trial  for  its  merita.  The 
pavement  presenting  the  same  surface  at  the  end  of  twelve 
mODths,  the  amount  stipulated  wh«  paid  without  any  application 
for  it,  the  testimony  of  the  inhabitant:)  at  thin  pnrttrular  spot 
I  being  of  the  most  flattering  nature,  from  the  quiet  and  comfort 
bihat  marked  the  change  from  the  former  Lirge  pavement,  and 
-'—1  from  the  safety  it  afforded  to  the  h<irse«,  no  accident  having 
nrred  Bince  it  had  been  laid  down.  The  pavement,  however, 
LlMCame  mutilated  from  time  to  time  by  being  ripened  fur  laying 
^mter  and  gas  pipes;  and  the  necessary  repair*  were  so  vare- 
J*B«aly  conduclcci  that  ibe  city  surveyor  requested  the  whole  to 
tiM  again  reloid  in  September,  1848.  when  it  was  found  that  such 
I  jtortion  of  the  pavement  ax  had  remained  undisturbed,  was  as 
L  perfect  in  surface  as  when  It  had  been  completed  tbree-and-a- 
|«alf  yeara  previously.  It  wa»  at  thia  period  that  an  opportii- 
lAlty  was  aft>rded  for  comparing  the  relative  advantages  of  the 
7  MooQt  Sorrel  granite  with  ihoxe  of  the  Aberdeen  stone. 
L-  When  this  pavement  was  first  laid  in  Watling-street,  the 
channels  consisted,  in  part,  of  large  Aberdeen  granite;  and 
upon  lifting  this  Blone  in  Seiitember  1848,  it  wa«  Kiund  to  have 
lo»t  fully  1  inch  by  wear  within  the  previous  three  years  and-a- 
half,  although  no  peri'eplihJe  wenr  could  be  obseVved  in  the 
Motint  Sorrel  stone— the  impressions  of  the  hammer,  in  the 
original  dressing  of  the  stone,  being  distinctly  observed  on  the 
curfaoe. 

Thb  Btone  is  found  to  be  perhaps  the  best  that  has  hitherto 
been  tried  for  naving,  both  on  account  of  the  toughneflH  of  its 

I  texture,  and  the  dead  gurface  it  maintnina  under  heavy  wear. 
With  a  view  to  meet  the  predilection   for  large  stones,  a  sug- 
l^lion  has  been  made  to  increase  the  depth  of  the   Euston 
pavement  to  5  inches;    but  when  it  is  considered  that  every 
addition  to  the  weight  of  the  stone  must  nect^Harily  increaiie 
the  coitt  per  superficial  yard,  and  as  the  stability  of  this  pave- 
ment depends  chiefly   upon  the  nature  of  the  foundation,  and 
the  full  complement  of  manual  labour  being  bestowed  up<.n  it, 
A  inches  fhould  be  the  maximum  depth  of  the  stones  for  streets 
j-liavingthe  heaviest  traffic.      It   is  frequentlv   observed,  in   the 
jBtreets  of  the  metropnliH,  that  when  an  old  pavemer.t  is  lifted, 
■Hho  stones  are  piled  in  heaps  in  the  carriage-way  for  the  purpose 
Df  being  re-dressed,  to  reKtore  again  a  flat  surface  to  each  stone. 
IThls  expense  and  inconvenience  would  be  obviated  by  th«  use 
■•f  the  small  pavement,  inn«much  as  the  joints  or  interfitices  are 
fmo  numerous  and  indigniticnni  that  there  is  no  posaibility  of  the 
Fstone  wearintr  round  upon  the  »nrface;  and  after  the'lapse  of 
^eara,  thia  jtaving-stone  would  still  be  found  available,  without 
Miy  redressmg,  for  the  numerous  retired  streets  of  ttnutll  traflic. 
fTbla  arrangement  would  prove  itn  own  recommendation,  both 
in  economy  of  cost,  and  the  quiet,  comfort,  and  cleanlineim  that 
would  mark  the  change;  for  it  inaj-  be  observed,  when  driving 


through  these  retired  streets,  the  concuaaions  are  more  violent 
than  in  the  main  tboruughfarea,  on  account  of  the  rounded  and 
worn-out  stones  having  been  transferred  to  the  second  and 
third  class  street):. 

An  approach  towards  the  improved  «)'stem  has  been  made  in 
several  slreetH  in  Marylebone  parish,  within  the  last  three 
years,  by  the  adoption  of  small  stones  of  .Mount  Sorrel  granite, 
h  inches  in  depth;  hut  the  principle  of  the  partially  elastic 
foundation  having  been  overlooked,  and  the  workmansbiii  being 
of  so  different  a  character  to  what  is  required  for  this  dcscri|^ 
tion  of  pavement,  it  is  evident  that  the  tri.il  could  not  be  tuc- 
ccssful,  and  the  consequences  are  manifeiit  failures. 

In  making  a  comparison  of  the  cost  of  the  two  syvtanu  of 
paving,  the  balance  will  be  found  to  be  in  favour  of  th«  "Euetoo 
pavement."  The  usual  practice  in  the  old  system  has  been  fur 
the  contractor,  in  repaviog  a  street,  merelv  to  lift  the  existing 
Kirface,  and  to  nubHtitutc  new  stone  in  place  of  the  ohl.  The 
minimum  coat  of  this  replacing  is  1^.  per  superficial  yard,  to 
which  must  be  added  ^9.  per  yard  for  the  value  of  the  aid  stuoe. 
claimed  by  the  contractor,  and  which  will  make  the  clear  cuet 
of  the  large  pavement  1H«.  per  superticinl  yard.  The  maximum 
cost  of  the  kustim  piivemeul  is  l^.  per  superficial  yard,  includ> 
ing  the  foundation;  and  after  deducting  3«.  per  yard,  the  value 
of  the  old  stone  nut  claimed  by  the  contractor,  the  nett  cost 
will  be  9m.  per  superficial  yard,  or  about  half  the  minimum  cost 
of  the  large  pavement. 

It  ifl  difficult  to  find  precise  data,  upon  whicli  a  true  estimate 
of  the  comparative  expense  of  the  annua)  repairs  may  be  framed, 
on  account  of  the  very  une«|ual  duration  of  the  pavement  of 
the  different  metropulitao  dttttricts.  much  care  being  apparently 
bestowed  oo  some  street's  wbtlrt  in  others  the  very  oppoiiite 
extreme,  of  neglect  and  indifference,  is  exhibited.  The  diver- 
sity of  the  nature  of  the  traffic  in  tiie  different  quartern  of  the 
city,  and  in  the  different  kinds  of  vehicles  pre vadent  in  certain 
thoroughfares,  still  further  augment  the  dimculty. 

It  has  been  observed  that  a  lending  street  in  the  city  hoa  been 
twice  paved  within  one  year;  and  many  others,  having  a  similar 
amount  of  traffic,  have  been  also  paved  within  the  second  or 
third  year.  Althou^rh  it  is  possible  tiiei^e  instance  may  be  exccp- 
tionii  to  the  general  rule,  in  firKt-class  thuruugbforcjt,  yet  they 
are  the  streets  to  he  selected  for  comparison. 

The  avenge  expend  of  the  KuhUki  pavement,  including  the 
first  co»t,  would  certainly  not  amount  to  mure  than  1».  6^.  per 
superficial  yard  t>er  annum  for  ten  yeant;  indeed,  arguing  from 
examples  in  existence,  it  woulil  be  lees,  for  the  pavement  in 
U'niling-4tr«et  waa  perfect  in  surface  (where  no  dthturbnnce 
had  taken  place  for  laying  pipes,  &cc)  after  having  been  in  wear 
for  three  years  and-a-nal^  the  surface  of  the  stone  at  the  Hame 
time  remaining  uninjured,  so  that  it  is  fair  to  presume  that  a 
good  travelling  condition  would  have  been  maintained  tu  the 
end  of  seven  or  ten  years,  without  the  necessity  of  reuair. 

These  observations  are  not  adduced  from  mere  tneorelicol 
viewa,  but  are  based  on  long  pnictical  experience.  The  priiiui- 
ple  of  a  partially  elastic  foundation  belongs  to  Macadam;  and 
the  result  of  tne  author's  experience,  of  more  than  twenty 
year«,  in  the  management  of  turnpike-roods  and  street  paving, 
induces  the  conviction,  that  in  any  improvement  yet  to  be  mailo 
in  carriage  pavement  this  princi|jle  cannot  be  departed  trom. 

The  ''Telford"  system  of  paving,  with  dtwp  blocks  of  stone 
imbedded  in  mortar,  uiwn  a  concrete  foundation,  roust  be  re- 
garded only  as  so  mucn  masonry;  and  in  practice  it  is  foiiifd 
that  the  surface  of  the  Htune  i*  soon  destroyed  under  the  action 
of  the  carriage- wheels,  and  the  noise  of  the  traffic  is  increased 
tenfold.  Now,  in  order  to  provide  for  the  constant  action  of 
the  wheels  upon  a  perishable  material,  it  would  appear  self- 
evident  that  some  partial  elasticity  muitt  be  permitted,  and  is. 
in  fact,  nece»sarj%  to  protect  the  material  of  which  the  surface 
may  be  composed;  it  is  on  this  principle  that  tberaiiwiiy-slct:p(<r 
is  laid  on  a  bed  of  sand,  and  in  the  Kood  pavement  the  ttamu 
principle  is  present,  with  this  difference — that  in  the  latter  eamt 
the  elasticity  exists  in  the  surface  material,  instead  of  in  the 
foundation. 

As  a  ffnt  step  towards  a  general  improvement,  it  is  desirable 
that  the  different  Paving  Hoards  thruugliout  the  metntpoliii 
should  make  a  trial,  by  axperiment,  in  the  retired  streets  of 
small  traffic,  by  lifting  the  large  stones,  and  *' chopping"  them 
into  cubes,  or  rectangular  pieces  of  3  inches  in  duiiih,  for  the 
future  pavement.  The  result  would  prove  of  the  greatest 
comfort  to  the  householders,  by  caut^iug  a  cessation  of  the 
aoUe  of  the  passing  vehicle^. 
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Aa  experiment  of  thin  kind  tnuat,  however,  be  conducted 
upon  a  eygtem  undeviHtinfT  in  its  operntionK,  both  in  thi*  rcIcc- 
tion  of  projier  nittterialH  fur  thr-  Bubdlratum,  and  in  the  employ- 
nieut  of  a  fnll  complement  of  Ubuur  upon  it,  Thes«  quiet 
fitreetfi  offer  a  good  field  for  the  practice  of  the  paviort,  to 
qualify  them  for  the  task  of  extending  the  syiftera  of  the  more 
impArtAnt  thorough fnrea.  The  expense  being  for  labour  only 
will  prove  its  own  recommendation  in  point  of  economy,  and 
when  it  i%  coniildereil  thHt  Ktonea  of  9  inches  in  depth  are  cat 
down  to  3  inches,  a  large  surplus  of  stone  will  be  accumulated 
for  paving  purpocen.  and  the  refuM  will  be  valuable  for  "mac- 
adamlung"  the  roads  in  the  outakirts  of  the  metropolis. 

In  conclusion,  it  is  not  intended  to  point  out  the  Riiaton 
pavement  sk  an  uxnmple  of  an  iibsolute  remedy  for  all  the  evilg 
attending  the  imperfect  state  of  the  thoroughfares;  the  object 
is  widely  different,  being  rather  to  invite  attention  to  the  mag- 
nitude of  the  question,  which  mu»t  be  acknowlcdgetl  by  all  to 
be  a  Rubiect  beset  with  serious  difficulties.  Its  importance  is 
ContinuaJly  felt  in  the  metropolis  and  in  all  large  towns;  and 
amidst  all  the  improvementB  and  inventions  by  which  the  pre- 
sent era  iK  distinguished,  in  the  application  ot  science  and  art 
to  every  known  Mibject,  the  mode  of  paving  the  thorouKhfarea 
of  towns  has  scarcely  made  any  advance  during  the  last  century. 
The  impruvemtnts  in  Bub-drniniige  and  the  invention  of  clean*- 
ing-mochines,  can  I>e  regarded  only  as  Bubsidlary  to  any  general 
sanitary  movement;  the  completion  of  the  whole,  in  the  pro- 
duction of  a  level  and  durable  road  surface,  remains  still  a  de- 
sideratum. 

DtM-uMitioH. — Mr.  Matwooi)  said  the  question  of  nn  elastit;  or 
a  non-elastic  foundation  had  been,  he  thought,  finally  deter- 
mined many  yeani  ago,  by  Mr.  I'elftird,  and  Hince  then  no 
further  Investigation  had  been  made,  or  had  been  considered 
neciiRHnry.  It  nad  been  stated  that  the  usual  mode  of  paving 
in  the  raetropolia  was  to  lay  the  stones  upon  the  subfloll  without 
preparation;  such,  however,  was,  bo  believed,  nut  now  the 
general  practice,  but  rather  the  contrary,  for  it  wan  the  cuUom 
to  make  a  good  subatrntum  of  broken  stooe,  varying  ham 
fi  inchea  to  18  inches  in  depth;  and  in  some  instances,  in  the 
principal  streets  of  the  city  of  I^ndon,  he  had  laid  a  subjitratura 
full  15  inches  in  thicknossi  Ho  thought  there  was  an  error  in 
■upi>oaing  Ludgate-hill  to  have  been  pnved  twice  in  one  year; 
he  believed  the  portion  between  the  Old  Bailey  and  Fleet-street 
had  not  been  paved  for  six  years;  nor  had  the  leading  streets  in 
the  metropolis  been  so  frequently  paved  as  bad  been  stated  in 
the  paper;  ut  all  events,  such  was  not  the  cose  in  those  streets 
which  were  under  his  ewe.  Fleet-atrect  wo*  paved  three  years 
and-a-half  ago,  and  notwithstanding  the  enormous  traffic  it  was 
subjected  to,  he  thought  the  pavement  would  last  for  three 
years  longer;  the  Poultry  had  not  been  paved  for  four  years; 
Kewgftte-Htreet,  for  three  years  and-a-haU;  nor  Ludgate- street, 
between  (.)ld  Bailey  and  St.  Paul's,  for  two  years  and-a-half; 
Skinner-etrect  was  paved  five  years  ago;  and  London-bridge 
eight  years  ago.  Considering  tiie  large  and  the  aniall  btreet« 
together,  the  average  duration  of  the  pavement  w  ithin  the  city 
of  London,  without  being  relaid,  might  be  taken  at  eight  years; 
this  remark  referred  only  to  the  Ktrectsof  the  city  of  London. 
A  specimen  of  Kubtun  paving  was  laid  in  Watling-street  in 
1845,  and  was  relaid  in  1848.  It  had  been  staled  that  there 
was  no  perceptible  wear  on  that  pavement,  but  that  the  channel 
■tones,  whicD  were  of  Aberdeen  granite,  had  lost  I  inch  in 
IhickiieHs.  Now.  he  had  examined  those  stoneM  very  carefully, 
in  order  to  see  whether  they  had  (tuffered  any  Iohs  during  the 
three  years  they  had  rested  upon  what  was  called  an  elastic 
foundatiun,  and  he  found  that  they  had  suffered  no  more  abra> 
sion  than  the  Mount  Sorrel  Btune  which  formed  the  carriage- 
way.  He  thought  it  also  very  improbable  that  the  channel 
atones  had  lost  an  inch  in  the  three  years,  from  the  fact  that 
two  or  three  months  after  the  Kuston  pavement  was  relaid  in 
Watling-street,  he  Iiitd  raised  and  examined  very  carefully  an 
adjoining  pavement  formed  of  large  stones  of  Aberdeen  granite, 
0  iiii-huH  wide,  which  had  lain  for  seventeen  years  in  the  same 
public  thoroughfare,  and  he  found  they  had  onJv  luxt  1/,  inch 
in  that  time,  or  -j),-tnch  per  annum;  ho  thought,  tfiereforc,  there 
was  ftume  error  in  the  statement  of  the  weanng  away  of  the 
Aberdeen  stone.  In  Great  Tower-strcct  he  bad  found  etones 
which,  after  having  been  down  for  nine  years,  had  lost  1:^  inch; 
in  Fleet-street  they  had  lost  2  inches  iu  fourteen  yearH;  in  St. 
Pnul's  Churchyard,  after  having  been  down  sixteen  years,  they 
bad  also  lost  S  inches;  and  in  Ui(>hopsffnte  Without,  they  had 
lost  3^  inches  in  twenty  years.    Mr.  Haywood  had  examined 


the  '^Euston  pavement"  when  it   was  taken  nn  in  Watltng-  , 

street,  and  \m  found  the  stones  bad  been  originallv  so  irregulat 
in  their  depth  when  they  were  put  down,  that  though  he  had 
gauged  about  Beveiity  of  them,  he  had  not  been  able  to  arriva 
at  any  positive  results;  they  did  appear,  however,  to  have  suf- 
fered a  certain  amount  of  abrasioa.  He  was  of  opinion  that 
the  more  solid  the  substratum  of  tba  pavement  was  made, 
the  longer  the  stone  would  last;  and  he  considered  Loudon* 
bridge  was  a  good  iltuxtnttion  of  tliat  position,  for  nothing 
could  be  more  solid  than  the  substratum  of  itt  pavement,  and 
yet  it  had  not  been  relaid  for  eight  years. 

In  answer  to  a  question  from  Mr.  C.  May,  as  to  whether  , 
paving. stones  were  capable  of  being  measured  with  such  accu* 
racy  as  to  determine  the  lo^  of  ^-inch,  Mr.  Haywood  stated 
the  titones  were  so  irregular,  even   when  they  were  6rst  put 
down,  that  they  could  nut  be  gauged  with  accuracy,  although  < 
his  own  measurements  genernUv  were  within  -j^-incb.      The 
more  accurate  measurements  of  abnuion  were  arrived  at  br 
averaein^  the  lona  in  depth  of  a  large  number  of  stouea^  and  ' 
dif^tributing  tbat  loss  over  a  number  of  years. 

Mr.  Hrvm:i.  said  that  the  method  adopted  for  obtaioiog  accu- 
racy in  the  measurement  of  the  loss  oy  abraaion,  waa  that 
which  would  be  taken  by  all  practical  men,  ns  ao  exact  estimate 
could  only  be  obtaintfd  by  averaging  n  number  of  rough  resulty; 
and  although  each  of  10,000  paving-stones  might  be  inculpable 
of  being  mvatiured  within  an  inch,  the  average  would  still  fur- 
nish sutBcient  accuracy  for  practical  results. 

Mr.  RADFOKn  said  Mr.  y\  alker  attached  so  much  importance 
to  obtaining  a  solid  viubstratum,  that  Blackfriara-bridgo  was 
closed  for  some  weeks,  in  order  that  the  concrete  foundatiun 
might  have  time  to  ttet  and  harden  before  the  pavement  waa  laid  i 
down;  the  narrow  gmnite  stones  were  laid  with  great  accuracy, 
and  the  whole  maes  was  bedded  ns  if  it  was  componed  of  brick% 
and  not  in  the  ordinary  rough  way  of  laying  pavement  in  the 
streets  of  London;  the  stones  were  be<ldetl  in,  and  the  jointa 
were  well  filled  with  good  mortar;  and  in  consequence  of  the 
careful  workmanship  nnd  the  narrow  BtoneH,lhe  whole  romajacd 
a  good  piece  of  work  up  to  the  present  time.  It  waa  difficult 
to  ascertain  the  wear  of  the  stones,  inasmuch  as  the  steepne 
of  the  hill  rendered  the  uhc  of  the  skid  necemary  in  deftceod- 
ing,  &o  that  on  the  down-aide  of  the  bridge  there  was  con- 
siderable wear,  which  was  not  observable  on  the  up-eide. 

Mr.  HoLLA.vn  thought  the  paper  had  scarcely  been  fairly 
treated  in  this  di^icusiiion.  It  was  no  answer  to  the  assertion, 
that  the  streets  of  the  metropolis  generally  had  pavements  very 
inferior  to  that  which  wait  recommended,  to  instance  in  reply 
the  good  condition  of  the  roadways  of  the  city,  and  of  tM 
bridge^  when  the  fact  vfas^  that  those  pavements  were  laid  on  a 
principle  in  many  respects  identicol  with  that  which  was  advo- 
cated in  the  paper,  only  that  the  Utter  was  executed  in  what 
was  considered  a  more  perfect  manner.  In  order  to  have  a  good 
iiMhiitnntial  road,  it  was  essential  to  give  it  a  steady,  firm,  and 
»ufKrieutly  rigid  foundation;  great  attention  was  paid  to  that 
point  in  the  main  streets  of  the  city,  and  hence  that  great 
durability  mentioned  by  Mr.  Haywood.  The  excellence  of  the 
Euston  pavement  depended  iu  a  great  measure  upon  the  same 
i.'ircumatHuce;  not  au  the  pa|>«r  stated,  because  the  foundation 
Wits  partially  elastic,  but  becau!»e  it  was  less  eliutto  than  the 
ordinary  substratum.  The  perfection  of  a  pavement  consisted 
In  its  being  sufTiciently  rigid,  for  if  it  yielded  perceptibly,  the 
effect  would  be  as  if  the  carriages  were  constantly  travelling  i 
up-hill;  the  surface  must  be  regular,  so  that  tliere  might  be  but  I 
little  fhctioTi,  and  that  the  concussions  should  be  lu  gentle  aa  ' 
pofuible,  nnd  it  must  be  as  smooth  as  was  compatible  wiili  affurdr- 
iog  a  secure  foothold  for  tho  hordes.  These  conditions  were 
fumlled,  to  an  unuNUHl  degree,  by  the  Euston  pavement;  the 
small  face  of  the  stones  was  very  advantageous,  giving  great 
additional  security  to  the  horses,  though  he  thought  it  would 
be  preferable  to  allow  a  greater  depth,  for  the  sake  both  of 
durability  and  etesdincss.  The  careful  laying  greatly  diminiabod 
the  draught,  by  preventing  the  violent  coucusaions  always  expe- 
rieoced  in  passing  over  an  uneven  pavement;  these  coneusaiou 
were  both  dangeroua  and  disagreeable,  and  also  caused  aa 
unnecessary  increase  of  toil  for  the  horses.  In  considering  t^ 
relative  economy  of  roads,  it  wos  necessary  to  calculate  the  ooat 
of  repairs,  and  to  a-ssume  it  Iu  be  of  far  higher  importance  ifaao 
the  mere  rheapne&s  of  tirat  construction.  But  there  was  another 
point  of  equal  importance — tho  economy  in  the  use  of  paviaff; 
for  instance,  over  many  of  the  thoroughfares  in  London,  upwaroe 
of  five  thousand  vehicles  passed  per  day;  and  it  would  be  i 
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perceived,  that  U^  in  consequence  of  imperfect  roadways,  any 
perrepiibic  increMAwafi  (in^iisioned  to  the  tlranffht  of  each  of 
that  enormous  namher  of  carriage*,  the  Iohs  to  the  public  must 
far  cxceeil  any  mitiaihle  cnnt  nf  keeping  the  roads  in  the  beat 
ooodition.  'I*hi«  riew  was  frequently  uvertooked,  and  yet,  that 
road  must  be  acknowledged  to  be  the  cheapest,  whatever  its  coat 
might  be,  which  remained  during  the  hnij^est  lime  in  g<»od  repair, 
and  vhirh  could  be  kept  in  the  cleanetit  condition,  90  lu  t<>  oflfer 
the  leoat  oppotition  to  traction,  and  be  the  easiest  and  safest  to 
trarel  on.  It  wuuld,  however,  be  vain  to  expect  the  hemt  kind 
of  management  of  the  streets  of  London,  so  long  as  they  remained 
under  tie  control  of  such  a  number  of  dif^rent  authorities. 
For  instance,  from  GreatGeorge-street,  Wesftminatcr,  to  Temple- 
bar,  there  were  no  less  than  five  different  districts,  having  fivo 
different  authorities;  and  in  the  pariiih  nf  St.  Pancras  there 
were  fourteen  or  sixteen  separate  Paviag  Boards.  If  cauh  large 
district  were  placed  under  one  authority,  that  aathority  would 
recognise  the  necessity,  and  would  deem  it  prudent,  to  appoint 
»  competent  and  educated  superintending  engineer,  who  would 
be  ao  paid  aa  to  enable  him  to  devtite  to  the  subject  all  the 
tine  and  attention  required  for  a  matter  of  such  importance. 

Profeasor  Anstei)  said,  he  had  wen  the  Mount  Sorrel  itone  in 
ttse,  and  in  the  quarry,  and  from  its  constitution,  be  looked  upon 
It  aaono  of  the  most  valuable  of  the  niirierul  products  of  the 
country  for  roads;  it  was  of  a  tough  niiture,  and  yet,  having 
many  natural  joints,  it  could  be  dressed  easily  into  cuhefi  of  the 
required  size.  lie  had  a  specimen  in  the  King'H('ollege  Museum, 
ahowine  these  nat'irnl  joints,  which  added  so  much  to  the  facility 
of  working  it.  It  was  also  verf  little  liable  to  decomposition, 
nor  did  it  easily  suffer  injury  from  abrnsiou  by  heavy  trai&c.  It 
was  a  better  material  than  either  Aberdeen  or  Cornish  granite, 
and  was  quite  as  tough  as  the  basalt  from  itome  of  the  midland 
counties,  such  as  that  from  near  Nuneaton,  where  it  was  found  in 
mcb  great  abundance-,  that  a  million  of  tons  wuuld  not  be  missed. 
He  did  not  feel  competent  to  give  any  opinion  as  to  the  best 
mode  of  making  the  ruads,  hut  he  would  venture  to  aay,  that  he 
thought  no  materia]  would  bo  found  to  answer  well  unless  it  was 
laid  oo  a  sound,  solid,  and  somewhat  rigid  foundation. 

Mr.  F.  W.  IJAUiOW  said,  that  from  a  somewhat  extended  series 
of  observations  and  experiments  he  had  made  on  the  iayingand 
the  wear  of  railway  sleepers,  be  had  arrived  at  the  conviction, 
tbat  a  rigid  foundation  was  indiMpensable  on  railways,  and  for 
the  same  reasons  ho  wan  inclined  to  believe  that  a  substratum 
poweailiw  a  conaiderable  amount  of  rigidity,  would  be  advan- 
tanoua  tor  street  paving. 

Mr.  DocKBAY  said  that  in  1837,  or  1839,  when  the  Birming- 
faani  Station  was  about  to  lie  opened  for  traffic,  the  pavement  of 
tbe  area  in  front  of  the  booking-office,  which  was  executed  in 
tlieovdinary  manner,  with  stones  from  S  inches  to  8  inches  in 
depth,  required  to  be  extended,  and  Mr.  Taylor  then  brought 
under  hia  notice  the  pavement  which  ha<i  been  described  in  the 
paper.  His  o[iinian  however  was,  that  the  stones  were  too  shal- 
low, that  they  wuuld  turn  on  their  axes,  that  the  corners  would 
prmect  and  form  a  surface  like  a  very  rough  macadumised  road, 
and  that  the  liystem  would  not  succeed.  His  attention  was 
directed  to  sflveral  specimens  in  the  town  of  Birmingham,  which 
had  been  laid  according  to  the  proposed  plan,  and,  finding  that 
they  remained  firm,  and  that  no  movement  did  take  place,  he 
determined  to  give  the  pavement  a  trial.  The  remainder  of 
'  the  yard  was  accurdinglv  so  paved,  and,  up  to  the  present  time, 
It  had  never  been  dtsturbe^I.  The  traffic  passing  over  it  was  not 
of  a  beavv  description,  consisting  of  omnilmnes  and  other  paa- 
senger  vehicles,  but  the  atones  were  subjected  to  a  severe  trial 
from  all  the  carriage«  having  to  turn  round  upon  it.  After  a 
trial  of  twelve  years,  no  perceptible  abrasion  had  taken  place 
on  the  angles  of  the  stones,  nor  did  the  surface  present  any 
appearance  of  wear;  these  were  facta  of  the  greatest  import- 
fltoce,  and  he  attributed  them,  in  the  first  place,  to  the  tunall 
«ze  of  the  etoaea,  and  next,  to  the  modified  elasticity  which  was 
given  to  tbe  foundation.  At  the  Eutiton  Statiun,  where  the 
[  pavement  was  originally  executed  in  the  most  Bubbtautial  man- 
I  ner.  •ccording  to  the  old  system,  with  stones  8  inches  in  depth, 
I  veil  grouted,  and  laid  u  pun  a  auh&tratura  of  concrete,  the  stones 
'  beCAine  w  much  rounded  on  the  ujiper  surface  that,  when  it  wa^ 
neoeesary  to  remove  the  pavement,  in  consequence  of  the  ro- 
■rraiisemeot  of  the  station  in  18*7,  the  directors,  after  mature 
cons i deration,  and  hearing  in  mind  the  excellent  duraiioo  of  the 
new  kind  ef  navement  in  the  Birmingham  Station,  resolved  to 
pave  the  whole  of  their  ^arda  and  roads,  at  the  Ku-tton  Sution, 
accordiiig  to  Mr.  Taylurs  plan.     This  work  had  been  executed. 


and  he  had  no  doubt  that  it  would  prove  an  economical  and 
useful  pavement.  It  had  a  very  handsome  appearance,  and 
attracted  much  attention,  and,  from  the  truth  and  uniformity 
of  ita  surface,  set  off  the  surrounding  buildings  to  great  advnn- 
tsge.  He  attributed  the  success  of  this  pavement  to  the  par- 
tial elasticity  which  was  given  to  it  by  the  foundation,  although 
this  elasticity  was  con6n^  within  narrow  limits.  The  founda- 
tion consisted  of  a  number  of  thin  layers  of  gravel  and  chalk, 
or  cinders,  each  layer  being  well  rammed  down  until  a  firm  basis 
was  obtained,  great  care  being  tiiken  that  the  foundation,  at  its 
last  course,  bhould  assume  the  exact  fonn  of  the  surface  of  the 
pavement  when  finisheii;  upon  the  foundation  a  tliin  coating  of 
sand  was  laid,  in  which  the  bases  of  the  stones  were  buried. 
I'he  stones  were  laid  to  a  line  stretched  across  the  yard  or  road, 
being  previously  selected  so  that  in  eacb  course  they  should  be 
exactly  of  the  same  width.  The  ramming  was  then  commenced; 
this  was  a  peculiar  operation,  inasmuch  ai),  instead  of  u^inga 
rammer  of  the  ordinary  description,  at  In  London,  which  was  a 
heavy  implement  which  a  man  could  scarcely  lift,  and  was  sim- 
ply dropped  upon  the  atones,  acting  only  by  its  own  weight,  the 
new  rammer  was  comparatively  tight,  but  was  shod  with  an  iron 
shoe  of  euCBcient  weight  to  bring  the  centre  of  gravity  uf  tlte 
imfilement  vcr>'  low  down,  and  thus  the  workmen  were  enabled, 
with  comparatively  little  labour,  to  give  a  larjte  amount  of  per- 
cuBsivo  force  to  the  blow.  In  carrying  on  the  work  the  men 
were  arranged  in  a  row  across  the  pavenieot,  passing  regularly 
over  the  surface  of  the  work,  keeping  exact  time  with  their 
blows,  and  striking  each  stone  in  its  turn.  The  first  set  of  men 
was  followed  by  another  set,  who  continued  exactly  the  same 
operation,  and  this  was  repeated  over  and  over  sgain,  until  the 
■tones  would  not  yield  any  further  under  the  bhiws.  The  sur- 
face was  then  covered  over  with  fine  gravel-screenings,  which 
was  worked  into  the  joints  by  the  carriage- wheels,  and  so  en- 
tirely fitted  them,  that  when  tlie  surface  was  swept  clean,  it 
presented  a  very  beautiful  appenrance,  like  a  coarse  mosaic. 
Any  yielding  in  the  foundation  of  this  pavement  simply  caused 
a  long  crack  in  the  surface,  which,  owing  to  the  small  size  of 
the  stones,  did  not  oacasiun  those  violent  shocks  which  were  so 
painfully  experienced  in  all  the  large-sized  pavements.  For  the 
some  reason  (tho  smallnoss  of  the  stones]  they  never  became 
rounded  on  the  upper  surface  by  wear,  as  was  the  case  in  all 
the  ordinary  pavements,  and  which  rendered  it  necessary  to 
take  the  whole  up  after  a  few  yoars'  wear,  to  re-dress  the  indi- 
vidual stones.  Another  very  important  advantage  arising  from 
the  use  of  this  new  pavement  was,  the  facility  with  which  any 
repair  could  be  executed;  and  thus  the  laying  of  mains,  and  the 
repair  or  construction  of  sewers  or  culverts,  was  not  a  matter 
of  much  importance, — alwayu  presuming  that  the  repairs  were 
properly  executed.  From  these  remarlcs  it  would  be  evident, 
that  it  was  on  the  perfection  of  the  labour  that  no  smalt  amount 
of  tho  UHofulneSN  and  the  beauty  of  this  pavement  depended. 
The  foundotion  must  be  most  carefully  prepared,  and  particular 
attention  must  he  paid  to  the  form  of  its  upper  surface,  which 
mu:«t,  in  all  cases,  he  parallel  with  the  intended  surface  of  Uhj 
finished  pavement.  He  bad  seen  several  instances  where,  from 
want  of  attention  to  these  matters^  and  from  the  employment 
of  incompetent  workmen,  a  rapid  fracture  has  been  tne  conse- 
quence, although,  so  far  as  the  stones  themselves  were  con- 
cerned, thev  were  in  all  respects  similar  to  those  need  by  Mr. 
Taylor,  anil,  in  fact,  supplied  from  the  same  quarries, 

Alessrs.  Trelawney  Sjiunders,  Tennant,  Haywood,  and  Legg, 
having  made  some  observations, 

Mr.  TxTLon  observed,  that  notwithstanding  the  remarks 
which  had  fallen  from  the  various  speakers,  he  must  still  maintain 
hia  opinion,  that  the  streets  of  London  generally  were  paved  in 
a  very  rough  and  careless  manner;  for  however  good  the  pave- 
ment of  London  and  Blockfriurs  bridges  might  be,  and  that  of 
those  streets  in  the  city  of  London  which  had  been  lately  laid 
with  blocks  of  stone  3  inches  by  9  inches  on  the  face,  it  must  be 
remembered  that  these  were  only  solitary  instances,  ond  formed 
but  tlie  very  smallest  fractional  part  of  the  total  quantity. 
Moreover,  in  estimating  the  duration  of  the  pavements  at  eight 
vear-t  for  each  relav,  the  question  of  their  condition  should  not 
tie  altogether  overlooked.  He  must  repeat  \u»  assertion,  tlxat 
the  pavement  of  London  generally  was  not  laid  unon  concrete, 
or  on  any  other  rigid  foundation;  indeed,  the  substratum  wan 
almost  invariably  formed  of  common  material,  such  as  sand,  or 
hoggin.  The  concrete  foundation,  partially  adopted  many  years 
ago,  was  now  generally  abandoned,  owing  to  the  difficulty  of 
repairing  the  Sequent  openings  made  by  tho  H'atcr  and  Gai 
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CompanieB.  As  the  term  "partisllv  elastic  foimdation' appeared 
to  ha\'c  been  cnmcwhat  miminders'tnnd,  he  mtiHt  explain,  that  he 
dill  init  mean  a  foundation  that  would  rise  and  fall,  hut  a  firm, 
unyielding  one,  with  a  certain  degree  of  elawticity  imparted  to 
the  upper  part  of  the  substratum,  by  the  admixture  of  n  finer 
material,  and  which  should  be  just  sufficient  to  prevent  any 
nhrnaion  of  the  surface  of  the  pavement,  ah  would  be  the  case  if 
laid  npon   an  arch  of  brick  worlc,  or  a  mnss  of  concrete.     Mr. 
Taylor  believed  he  mifiht  a^iflume,   that  ''nmcndnmiHed    roads" 
were  now  admitted  to  be  unsuited  for  great  thoroughfares  in 
cities.     He  had  arrived  at  that  conoluxinn  many  years  since, 
when  he  made  a  series  of  experimentH,  with  a  view  to  ABcertxin 
whether  it  was  not  possible  to  combine  the  advantnges possessed 
both  by  the  stone   pnvcment  and  the  macadamiaed  road,   and 
afTonl  even  a  better  foothold  for  the  horses.     For  this  purpose 
he  had  designed  the  pavement  dertcrihed  in  the  jiaper,  wnicn  he 
thought  would  bo  found  to  possess  in  itself  the  firmness  of  a 
Htone  pavement^  with  the  elasticity  of  a  macadamised  road.     It 
must  also  not  be  forgotten  that  economy  both  in  first  cost  and 
in  the  subsequent  repnira  had  been  considered,  and  though  in 
the  paper,  twelve  shillings  per  superficial  yard  had  been  given  as 
the  maximum  cost,  this  would  doubtless  be  reduced  to  ten  shil- 
lings, or  even  to  eight  ehillingB  per  superficial  yard,  if  the  system 
was  extensively  enipli)ycd.     The  ornamental  appearance  of  this 
pavement,  resembling,  in  fact,  a  kind  of  mosaic,  and  especially 
when  executed  in  large  nreaa,  was  also  another  advantage,  und 
rendered  it  peculiarly  adapted  for    large  court-yards,  stable- 
flonringfl,  &c.     VVith  regard  to  the  specimen  which  had  been 
laid  down  in  Wat  ling- street,  he  would  nhoerve,  that  at  the  time 
of  its  execution  there  was  great  difficulty  in  getting  the  stones 
dressed  to  a  regular  size,  so  that  it  was  not  possible  to    give  to 
the  substratum  the  evenness  and  regularity  which  was  essential. 
It  had  Iteeu  referred  to.  chiefly  as  proving  the  strength  of  the 
Rvstem,  because  as  U'alHng-street  was  intersected  at  this  point 
by  Bow-lrine,  in  turning  round  the  corner,  there  was  a  constant 
strain  of  the  carriage-wheels  of  the  most  trying  nature  for  nnv 
pavement;  and  yet  it  hnd  withstood  tliat  action  without  any 
perceptible  effect.      The  appearance  of  the  surface  had  been 
disfigured  by  the  constant  now  of  water  from  the  houws  into 
the  aide  channel«,  and  by  great  neglect  in  the  clentising. — The 
propoiicd  lifting  of  the  old  pavemenlH  in  the  retired  streets,  and 
reducing  the  stones  to  about  3  inches  in  depth,  would  be  n  vast 
improvement,  as  it  would  greatly  diminitdi,  if  not  altogether 
remove  the  noise  of  pnssing  traffic;    and   the  outlay  for  this 
would  nioct  probably  be  more  thiin  repaid  by  the  accumulation 
of  surplus  stone.     It  must  be  evident,  that  however  perfect  any 
system  of  pavement  might  be,  its  permanent  condition  could 
never  be  secured  until  the  Paving  Boards  were  invested  with 
some  controlling  power  over  the  Gas  and  \^'nter  Companies,  to 
prevent  that  rarelessness  with  which  the  repairs  were  conducted, 
after  the  breaking  up  of  the  streets,  an  nperntinn  which  required 
the  very  greatest  possible  care  and  lUtention.     In  connection 
with  the  subject  of  paving,  it  miglit  not  lie  out  of  place  to  direct 
attention  to  a  stone  which  had  been  recently  much  used  for 
flagging  streets,  and  in  other  situations!,  and  which  he  believed 
was  the  best  material  tliat  ciiuld  be  employed.     This  material 
was  brought  from  the  quarries  at  Llangollen,  North  Wales;  it 
coulil  be  procured  in  slabs  of  any  dimensions,  however  large, 
and  the  quantity  wns  unlimited.     'I'hc  stone  partook  somewhat 
of  the  nature  of  slate,  but  did  not  laminate  in  the  same  manner, 
although  there  was  a  natural  cleavage,  leaving  the  faces  very 
free  from  nodules  of  pjrrites.     It  was  very  easily  pinned,  grooved, 
niid  polished,  by  machinery;  and  at  the  works  nt  Llangollen, 
the  nne«t  qualities  were  worked  up  into  baths,  urinals,  mangers, 
&c.,  whilst  immense  quantities  were  f^hipped  with  only  one  face 
planed  for  flagging  streotn,  riulwaya  stations,  kitchens^  &c.    The 
atone  wan  ntrunger  and  cheaper  than  Vork  paving,  and  was  much 
more  durable,  inasmuch  as  all  saniltKtones,  when  abraded,  fur- 
nisher! n  powder  which  served  like  particles  of  emery  to  rub 
further  into  the  stones,  whilst  on  even  cutting  into  these  slute 
flagt,  n  fine  powder  wns  pnnluced,  which,  whether  wet  or  drv, 
rather  protected  the  surface  of  the  stone  on  which  it  was  strewed. 
As  good  flagging  was  nlinost  as  essential  as  good   paving,   Mr, 
1'aylor  directed  attention  to  the  spccimenH  of  the  stone  which 
were  exhibited. — In  coucluslon,  he  trusted  that  his  observations 
might  Induce  the  scientitic  men  of  the  present  day  to  give  their 
attention  to  Ibe  subject,  and  to  use  their  power  in  the  introduc- 
tion of  the  best  systems  of  paving  and  flagging,  which  would  be 
of  hiestimable  advantage  to  the  streets  of^the  metropolis. 


ttOYAL    FREEMASOXS'    SCHOOL    FOR    FEMALE 

CHILDREN. 

P.  C.  HauDwica,  Esq.,  Architect. 

{WUh  an  EnffravvtSy   Plate  XXVI.) 

Tins  nov  building  is  erected  on  the  Common  at  Wandswd 
clifse  to  the  Claphani  Htalion  of  the  Suutb-W'e^tern  Railway, 
and  is  intended  to  replace  the  old  school  situated  in  the  West- 
minster-bridge-road, which  is  no  longer  tit  for  the  purposm  of 
fio  large  an  establishment.  It  was  founded  in  the  year  J7HB,  bf 
the  Chevalier  Ruspini,  for  the  hoarding,  clothing,  and  edneating 
sixty-five  children,  daughters  of  freemasons  who  have  been  in 
prosperous  circumstances,  but  who  hare  become  so  reduced  al  ] 
to  require  the  aid  of  this  charity. 

As  a  site  for  a  schtKd,  Wandsworth  Common  is,  perhapa,  the 
best  position  in  the  immediate  neighbourhood  of  London;  aoA 
the  committee  have  taken  care  to  secure  a  plot  of  ground  large 
enough  for  all  the  purposes  of  the  building,  as  well  as  p'^X' 
ground  for  the  children  and  a  garden.  The  new  building  con- 
sists of  an  entrance  hall  in  the  centre,  which  is  carried  up  above 
the  other  parts  of  the  building  so  us  to  form  a  clock-tower.  On 
one  side  of  the  entmncK  is  the  Kecretiiry's  and  board  room,  and 
on  the  i>ther  side  rooms  occupied  by  the  porter.  A  large  corri- 
dor, extending  the  whole  length  of  the  centre  building,  coouna- 
nicates  at  one  extremity  with  the  school-room,  uhich  isStjfeet 
long  by  22  feet  wide,  out  of  which  opens  a  class-room  ^  feet 
long  by  15  feet  wide.  At  the  ntJier  extremity  of  the  corridor  it 
the  dinlng-hall,  .18  feet  long  by  "iZ  feet  wide,  and  in  the  rear  of 
this  room  are  pUred  the  ofTices,  which  include  kitchen,  scullery, 
laundry,  waahhouse,  and  nil  the  usual  requisites  of  a  large  es- 
tablishment. The  dormitories  are  over  the  hall  and  school- 
nwm,  and  some  rooms  for  elder  children  over  the  centre  part  of 
the  building.  There  is  also  an  infirmary.  Rooms  for  the  matron 
and  her  assistant  are  providt>d  in  such  pOHitiomt  that  they  are 
able  to  inspect  the  various  parts  of  the  establishment. 

A  large  covered  shed,  attached  to  the  building,  will  form  a 
playground  for  the  children  in  wet  weather.  The  number  of 
children  In  the  school  at  present  is  about  sixty,  but  the  building 
is  calculated  to  hold  one  hundred. 

The  material  uf  the  building  is  red  brick  and  stooe,  from 
Pnidholme  on  the  Tyne,  and  is  used  here  for  the  first  time  in  a 
building  of  any  importance  in  London.  Travellers  in  the  north 
will  remember  it,  from  the  many  beautiful  buildings  erected 
with  stone  of  the  sand  formation  in  the  country  between  Car- 
lisle and  Durham.  The  introduction  of  this  stuuo  into  London 
will,  it  is  hoped,  afford  facilities  for  a  more  extensive  use  of 
stone  in  preference  to  cenient — a  most  desirable  object  willi 
all  those  who  are  interested  in  the  domestic  architecture  of 
L<mdon. 

The  cimtractors  for  the  building  are  the  Messrs,  Piper,  of 
fiiahopsgate-street;  the  contract  is  about  7000^ 


ON  CERAMIC  MANUFACTURES,  PORCELAIN, 
AND  POTTERY. 
By  L.  Abnoux. 
[Atstract  of  an  Ejchihition  Lecture  dtlivered  at  the  Society  o/.-Jr/#.J 
TuE  art  of  potter}'  affords  numerous  resources  fur  the  gratifi- 
cation of  our  wants  and  taste.  The  progress  of  the  ceramic 
lu-t  is  intimately  connected  with  that  of  the  arts  and  sciences  in 
general.  From  the  decline  of  Greek  art  iho  ceramic  art  bad 
laid  ilormant  for  twenty  centuries,  and  it  was  only  in  the  IMh 
and  Kith  centuries  that  attention  was  again  directed  towards 
the  subject.  England  had  been  amongst  the  most  backward  of 
the  nations  in  promoting  the  revival  and  advance  of  the  art  till 
1760,  when  \VL'dg^ood  founded  his  first  estahlishment,  mnoe 
which  period  she  had  otitAtripped  all  others  in  prwiuctions  of 
this  nature.  In  the  present  day  the  annual  production  of 
English  pottery  could  not  be  estimated  at  less  than  2,UOO,000/., 
no  fewer  than  1^5  factories  being  engaged  in  this  important 
branch  of  oationnl  industrv.  Fifty-two  were  scattered  over 
the  country  at  Leeds,  Stockton,  Sunderland,  Glasgow,  Brii>tol, 
Swansea,  and  133  in  Staffordshire,  where  60,000  persons  were 
now  employed  in  the  manufacture  of  pottery.  English  pot- 
tery formed  an  im|Hirtant  branch  of  her  exports,  no  fewer  than 
85iOOO,ooo  pieces  having  been  exported  in  the  Inet  year,  the 
value  of  which  was  l,l'22.0(K)/.  Nature  pnivided  England  abun- 
dantly with  oJay,  flint,  felspar,  and  mineral  fuel,  which  were 
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neoeBssrf  for  the  production  of  pottery.    In  France  the  coit  of 
firinj^  the  same  quantitj^^  of  ware  was  not  less  than  30/.  which 
in  England  onir  cost  9/.     In  miichiner}-  and  the  Rring  process, 
however,  there'  was  room  for  much  improxement  in  LngUnd. 
Some  epecimens  of  bricks  of  f^reat  timnothnefis  and  angulnrity 
had  been  exhibited  by  Mr.  Mintnn.  There  was  a  feelinif  a(r»inBt 
the  use  of  enamelled  bricks  and  terracotta  for  buildinfl;  pur- 
poees  in  England,  but  he  thouffht  they  might   be  osea   with 
adTUita^e  fur  such  a  purpose  in  this  country.     Terracutta  was 
wed  cxteafiively  in  Vienna  and  Berlin,  where  the  winters  were 
certainly  as  rigorous  as  in  London.      Having'  glanced  at  the 
manufncture  of  lesseiss  and  encaustic  tiJes,  and  the  various 
purpoeee  of  ornamentation  to  which  they  might  l>e  applied,  Mr. 
Amoax  passed  on  to  the  moxt   important  article   of    EnvHtih 
ceramic  maniifaclure — nnnicly,  "enrthenware" — which  had  ar- 
rived at  such  a  point  of  perft'Ction  that  this  country  liad  n<>lhing 
to  feitr  fntm  foreign  compelitiun.      They  had  only  to  follow  the 
line  iriiced  by  Wedgwood.     Tlie  value  of  the  Englisli  earthen- 
ware exported  was  l,ii(i2,0(K)/.;  and  so  highly  was  it  esteemed 
on  the  continent  that  many  foreign  mnnutacturem  thought  the 
best  recommendation  thov  cmtUl  give  their  wares  was  to  stamp 
them  with  the  name  of  (Wdgwood.     France  had  only  five  or 
eix  Brnt-rale  establishments  for  the  manufacture  of  earthen- 
vnrc,  and   that  they   might  he  benefitted,  the   whole    French 
nation  was  prevented,  by  high  protective  duties,  from  getting 
Engliiih  eortnenware  at  u  cheap  rate.    There  were  3000  persons 
crojiloycd  in  the  manufacture  of  earthenware  in   ['russia,  and 
ehe  exported  5000  tons.     Austria  was  much  behind  both  France 
and  Prussia;  but  so  superior  was  England  to  all  these  countriei^ 
that  purchasers  fre<iuently  preferred  her  earthenware  to  hard 
porcelain.      Mr.  Arnoux  then  passed  from  the  unvitrilied  to  the 
vitrified  manufactures,  commencing  with   Parian  or  statuary- 
wve,  as  it  was  sometimes  culled.      Pnrinn-warc  had  been  intro- 
duced only  six  or  seven  years,  and  the  i>erfection  to  which  it 
had  been  brought  did  great  credit  to  our  manufacturers.     In 
the  niaking  of  Parian  figures  the  limbs  were  cut  separately,  and 
they  were  afterwards  jotncd  together.     The  figures  contracted 
to   the   extent  of  one-fourth  of  the   model,  and  great  care  was 
require<l  that  they  were  not  spoiled  in  consequence.   The  firing, 
too,  required  great  attention.     These  Parian  figures  took  mure 
transparency  than  the  old   French  biscuit,     'i'hey  were  manu- 
factured with  great  skill  by  Mest^rs.  Minton,  Wedgwood,  Cope- 
land,  Rose,  and  utherii,  ami  they  excited  a  great  deal  of  admi- 
ration on  the  part  of  the  foreign  exhibitors.     The  manufacture 
of  porcelain  was  known  at  a  very  early  period.  It  wns  certainly 
known  to  the  Egyptians.      In  Uie  year  I^IB  the  Portuguese 
introduced  sumc  specimens  from  China  into  Europe,  and  it  was 
not  till  300  years  after  this  that  the  manufacture  of  soft  porce- 
lain was  founded  in  France.     Theie  were  18J  factories  of  soft 
porcelain  in  England,  which  employed  24,000  persons.      The 
greatest  port  of  the  mnnufactured  articles  were  purchased  in 
the  home  market,  the  exports  amounting  to  only  6t,000/.     Soft 
porcelain  was  not  so  good  as  the  hard  porcelain,  and  it  only 
maintained  its  nliicc  by  the  artistic  value  which  it  was  ca])ab)e 
of  receiving.      The  manufacture  of  hard  porcelain  bad  greatly 
extended  in  France  of  late  years.     The  exports  from  France  in 
ISM  amounted  to  32O,0Oo/.;  in  HjO  they  aniountetl  to  fi70,0<)0/,; 
and  tlifv  were  probably  not  less  than  S00,000/.  last  year.     She 
exported  these  nianufartureii  chiefly  to  America  and   the  conti- 
nental states,  and  having  arrived  at  great  perfection,  she  was 
more  liberal  in  admitting  other  countries  to  compete  witli  her 
in  resuect  to  those  articles.     But  the  specimena  exhibited  by 
Mr.  Minton  were  superior  to  any  produced  on  the  continent. 
The  ZoUvcrein  states  had  40  factories  of   hard  porcelain,  in 
which  5000  men  were  employed,  and  they  exported  to  the  extent 
of  400  tons.      Both  earthenware  and  porcelain  were  <lerived 
from   the  ea»>t;    Uiey   parsed   successively   tliruugh    Italy  and 
France,  and  though  England  was  the  latest  in  receiving  them, 
it  was  on  her  soil  that  thev  reached  their  greatest  pHrfection. 
She  wouid  not  lose  the  atlvantage  tihe  had  &c<|uired   by   her 
industry,  her  capital,  and  her  skill,  if  she  did  not  repose  in  her 
saooeas;  she  hoo  not  improved  so  much  for  ten  previous  years 
in  the  ceramic  art  as  she  had  since  the  year  I8jl.     But  she 
must  advance  In  ornamentation  and  design,  and  for  this  pur- 
pose schools  of  design  tihould  be  estahlinhed  aa  soon  as  possible, 
where  the  pupils  might  receive  a  special  education  in  those 
branches  of  industry  on  whicli  thev  were  to  be  employed.     Too 
much  attention  was  paid  in  England  to  painting  in  Howers. 
Detign  in  flowers  was  taught  to  the  exclusion  of  almost  every- 
thing else.    This  was  not  the  case  in  the  best  period  of  art. 


They  could  not  expect  a  tribunal  such  at  existed  in  Greece  for 
deciding  upon  the  best  ceramic  productions;  but  he  hoped  it 
would  not  be  destroyed  by  the  mercantile  spirit  being  carried 
to  an  extreme.  They  should  cultivate  art  and  taste,  and  they 
would  &nd  both  profit  and  honour  in  so  doing. 


EXPLOSIONS    IN    COAL    MINES. 

Repobt  from  the  Seicct  Committee  of  the  Houte  of  Commons,  aft- 
pointed  to  inquire  into  the  Caueee  qf  th^/i^uenai  ^  Expbmom 
in  Coal  Mitiefi.  (Ordered^  by  the  Hotue  qf  Commons,  to  be 
printed  June  ^nd,  19i«.)* 

TttT.  Committee,  considering  the  pressing  emergency  of  the 
matter  committed  to  their  charge,  how  deeply  the  interests  of 
humanity  wore  involved  (the  deaths  from  explosions  having 
latterlv  increased  to  the  fearful  number  of  nbnnt  tOftO  per 
annum),  determined  only  to  examine  witnesses  of  the  highest 
and  most  experienced  character,  in  the  hnpe  that  they  might  be 
able  to  derive  sound  information  on  which  to  recommend  addi- 
tional means  for  the  prevention  of  such  wide-spread  calamities 
during  the  present  eessioo.  The  Committee  are  therefore  of 
opinion — 

That  any  system  of  ventilation  depending  on  complicate  ma- 
chinery is  unadvieable,  since  under  any  disarrangement  or  frac- 
ture of  its  parts,  the  ventilation  is  stopped  or  becomes  lea* 
efficient. 

That  the  two  systems  which  alone  can  bo  considered  as  rival 
powers  are  the  furnace  and  the  steam-jet. 

Tho/uma«  system,  under  favourable  circumstances — i,  e^  of 
area  uf  the  shafts  being  large  and  deep,  the  air-courses  suffi- 
cient, the  gooves  (ur  old  workings)  well  insulated,  and  the 
mine  not  very  fierj',  ap|>ear8  to  be  capahle,  with  strict  nttention, 
of  producing  a  current  of  air  that  wilt  alford  reasonable  secu- 
rity from  explosion;  but  when  the  workings  are  fiery  and  nume- 
rous, as  well  as  remote,  and  the  intensity  of  the  furnace  or 
furnaces  requires  to  be  raised  In  order  to  increase,  on  any  par- 
ticular emergency,  the  amount  of  ventilation,  then  the  furnace 
nut  only  refuMS  to  answer  the  spur  and  to  increase  ventilation, 
but  from  a  natural  law  (discovered  hy  Mr.  Guraey,  and  scien- 
tifically and  practirally  confirmed  before  the  Committee),  there 
aii>fe.<i  a  dangerous  stoppage  to  ventilation  going  on  throughout 
the  mine. 

The  quantity  of  heat  generated  by  the  furnace  is  directly 
as  the  quantity  of  fuel  that  can  be  consumed  in  a  given 
time.  The  amount  of  rarefaction  or  power  of  the  upcast  will 
always  be  directly  as  the  temperature  of  the  column  of  air 
passing  up  tn  a  given  time,  which  temperature  will  vary  in  pro- 
portion to  the  quantity.  The  amount  of  heat  of  the  furnace  ia 
a  constant  quantity,  which  will  be  spread  over  a  more  or  less 
quantity  of  air.  The  power  of  the  upcast  rising  in  an  urith- 
metkai  ratio;  the  friction  or  dra^  of  a  current  of  air  through 
the  workings  of  a  coal  mine,  offering  a  resistance,  equal  to  the 
aqvurte  of  its  velocity.  Now  it  is  manifest  there  will  soon  be  n 
point  where  the  resistance  overtakes  the  i>ower.  The  power 
being  as  an  arithmetical  ratio;  while  the  resistance  increasev  in 
a  geometrical  ratio,  the  "furnace  limit"  will  be  the  point  where 
the^e  two  powers  balance  each  other.  This  limit  commences  in 
practice  much  earlier  than  irould  appear  on  calculation  from 
these  data,  because  there  is  another  element  to  be  taken  into 
calculation  that  seems  never  to  have  been  noticed.  This  el»- 
ment  is  the  resistance  offered  to  the  air  going  through  a  mine 
by  the  vena  contraeiit.  It  amounts  to  a  serious  quantity  in  the 
workings  of  an  ordinary  coal  mine.  This  amount  of  extra 
resistance,  added  to  the  friction  arising  from  the  rate  of  cur- 
rent, adds  considerably  to  the  rate  of  increase  of  the  drag. 
This  important  fact  has  never  hitherto  been  notice<I;  nor  was  it 
referred  to  by  any  of  the  witnesses  in  the  Committee  of  1935, 
or  that  of  the  Lords  in  1919. 

The  resistance,  or  drag  of  a  current  of  air  passing  through 
the  working  of  a  coal  mine  is,  as  stated  above,  as  the  squares  of 
its  velocity.  When  this  resistance  Is  eo  great  that  the  proper 
quantity  of  air  cannot  come  through  the  giilleries  of  a  mine  to 
ml  the  exhaustion  produced  at  the  bottom  of  the  upcast-shaft, 
it  will  come  down  through  the  shaft  itself,  as  the  ejuiest  tiban- 
nel.  It  will  come  down  on  one  side,  leaving  room  on  the  other 
for  the  hot  air  to  ascend,  the  stationary  particles  of  air  be- 

■  \V«  bB*«  ihouihl  It  iMMMarr  •!  prrwM  la  |tlr«  only  ih»  l«Mlin(t  hftiana  of  Ihla 
Kaport,  buc  ibkU  probmbly  rviurn  to  lti«  siibject  wImd  Uie  >liaulc«  of  KvtdsaM  glTCS 
bafof*  tbe  CummUtce  m  nsdt  |>iit>llc.-  £t>. 
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tween  t)io  two  moving  currents  frirming  an  imaginary  aerial 
plate.     The  plitte  bas  been  called  the  **  natural  brattice. 

The  amuunt  of  resistance  of  currents  of  air  coniin;;  through 
the  workings  increase  an  the  «7uar«ur  their  velocity  j  the  power 
of  exhaustion  by  the  upcast-shaft  is  dirtcUy  as  its  temperature. 
If  the  quantity  of  air  naniing  through  a  mine  he  ruiluceil  hy 
increased  frictiuii  or  obstruction^  that  amaller  quantity  of  air 
will  be  raised  tu  a  higher  temperature  hy  the  furnace  in  the 
up-shafl,  iind  the  exhaustion  arising  from  its  increased  tempo- 
rnture  will  produce  a  greater  amount  of  ybrw.  The  water- 
gauge  in  a  measure  of  this  force  of  exhaustion  or  power  of  the 
furnace.  Under  the  above  circumstances  the  water-gau^  will 
rise  and  indicate  a  gnxiter  povfr^  while  thft  umaunt  of  ventilation 
is  reduced.  This  is  n  seeming  fallacy:  it  is  not  a  fallacy;  theie- 
fore,  in  called  the  "/urnace  paradox,"* 

To  the  powers  of  the  xteamjet^  on  the  other  hand,  there 
appears  to  be  no  practical  limit;  for  although  it  acts,  when 
placed  (where  recomnieiided)  at  the  bottom  of  the  upcast  as  a 
rarelier  to  the  extent  of  the  steam  used,  and  fire  under  the 
1>oiler,  ittt  [irinci^iftl  or  direct  efficiency  depends  upon  its  power 
of  propulsion.  J'he  heated  air  not  only  rises  from  rarefaction, 
but  any  amount  of  cold  air  can  be  hcidily  pushed  up  the  upcast, 
tho  amount  merely  depending  on  the  number  and  size  of  jets 
employed,  and  the  pressure  tif  Mtuum.  The  Committee  nru 
unanimously  of  opinion  that  tbc  steam  jet  is  the  mo»t  powerful, 
and  at  tlie  same  time,  least  expensive  method  for  the  ventila- 
tion of  mines. 

PreviouK  to  18i8,  when  Mr.  Forster  introduced  the  steam  jet 
into  the  Seaton  Uclaval  mine,  tho  fire-<lamp  was  confetaiilly 
seen  playing  around  the  face  and  edges  of  the  goares  and  other 
jMurts  of  the  worLingtt;  tittice  that  period  the  mine  in  swept  so 
clean  that  it  la  never  observed,  and  all  danger  of  explosion 
seemN  removed  in  a  v^ry  fiery  mine.  The  increase  of  veutila- 
tiou  15  from  .^3,000  cubic  feet  per  minute  under  the  farnace 
spLem  to  Hi,rtOO  under  the  steam  jet:  and  to  double  that  quan- 
tity, whicli  Mr.  Korater  cunHiders  sufficient,  would,  heanys,  only 
require  the  application  of  some  extra  jets.  Mr.  Korater  states 
the  original  outlay  for  the  steam  jet  to  be  less  than  for  the  fur- 
nace bySW.  \S».Qii.;  and  tho  annual  oodl  to  be  less  hy  50/.  13<.  Id,; 
while  the  power  of  ventilation  in  increased  to  nearly  double. 

Notwithstanding  the  increase  of  ventilation  which  Mr.  N'. 
Wood  states  he  has  obtained  in  one  of  hiii  collieries^  where  the 
areas  of  the  shafts  are  very  large,  and  by  the  aid  of  three  fur- 
naces, it  appeared  in  evidence  that  the  explosion  at  the  Kil- 
lingwurth  Colliery  lu&t  autumn,  under  Mr.  N.  Wood's  manage- 
ment, took  place  under  the  furnace  system  of  ventilation. 

Although  a  few  of  tbc  witncKxeii  (two  of  tho  most  intelligent 
of  the  government  inspectors  among  the  number,)  seemed  to 
iiave  misunderstood  the  mode  in  which  the  steam  jet  operated 
as  a  ventilator,  and  profe^Jied  themselves  so  fax  unacquainted 
with  it  as  to  be  unaole  to  form  an  accurate  judgment  on  its 
merits,  all  the  witaeKsCH,  with  scarce  an  exception,  coincided  in 
the  oiiiiiioii  that  in  a  fiery  mine,  even  where  the  furnace  system 
was  thought  sufficient  under  ordinary  circumstances,  it  would 
be  a  prudent  and  almost  necessary  precaution  to  have  a  steam 
Jet  apparatus  at  the  tup  of  the  downdut  connected  with  the 
Doller  of  the  engine  which  worked  the  mine,  in  case  a  sudden 
and  great  inixease  of  power  was  required,  under  pressing  emer- 
gency. 

It  was  stated  in  evidence  that  70  per  cent,  of  the  deaths  Irom 
explosions  were  occasioned  not  by  the  explosion  of  fire-damp, 
but  hy  the  '^afler-damp"  which  succeeds  it.  If  the  latter  be 
inhaled  in  its  pure  state  by  the  miner,  it  causes  immediate 
death.  Hut  since,  from  the  minors  being  subsequently  disco- 
vered in  various  stages  iif  prostrntioo,  it  is  apparently  inhaled 
in  rarious  degrees  of  dilution,  it  seems  clear  that  a  puwer  like 
the  steam  jet  placed  at  the  top  of  the  downcast,  out  of  reach 
(which  tho  furnaeo  at  the  bottom  of  the  upcast  occanionally  is 
not)  of  the  effects  of  the  explosion,  and  capable  of  sweeping  ttje 
galleries  of  the  mine  with  an  almost  irresistible  force  immedi- 
ately after  the  explosion,  might  ho  tho  mraus  of  saving  a  large 
froportion  of  the  lives  now  lost  for  want  of  such  a  power.  7^11(0 
urnace  under  such  pressing  emergency  is  inapplicable,  and  in- 
capable of  being  used  fur  the  purpose. 

The  Committee,  however,  are  unanimously  of  opinion  that 
the  primary  object  ahould  be  lo  jtrevcnt  the  explosions  them- 
selves; and  that  if  human  means  (us  far  as  known)  can  avail  to 
prevent  tliem,  it  is  hy  theeteamjet  system  as  applied  by  Mr. 
Forster:  althutigh  even  in  such  case  it  might  be  prudent  in  a 
mine  especially  fiery  to  add  an  inexpensive  steam  jet  apparatus 


at  tho  top  of  the  downcast,  as  a  means  in  reserve  in  caM  of  oc- 
plosion  from  neglect  or  otherwise. 

The  proper  condition  of  a  mine,  as  regards  its  ventilatlnn,  the 
Committee  consider  is  when  the  current  of  air  through  all  th*l 
air  courses,  more  particularly  in  the  extreme  workings,  is  from.1 
four  to  six  feet  per  second  in  rat*  through  an  ordinary  aix«l ' 
air-way,  of  (say)  6Q  feet  secttunnl  area;  this,  in  the  oxlrMM 
workings,  would  command  a  rate  of  current  to  n  much  gmter 
e3ctent  (and  which  would  be  necesitary)  through  the  lew  remote 
workings  of  the  mine.  Without  a  current  of  air  at  the  rate  of 
at  least  four  feet  per  second,  equal  to  about  three  miles  per 
hour,  in  every  p/irt  of  a  mine  at  all  fiery,  the  miner  cannot  be 
considered  safe  from  explosion.  Such  current  would  he  the 
truest  indication  of  the  actual  amount  of  fresh  air  circulaUag 
through  the  general  workings  of  the  mine.  It  fieems  imma- 
terial by  what  moile  this  rate  of  current  is  produced,  su  that  it 
be  certainly  produced,  and  a  mean^  be  furnished  to  the  in- 
spector at  each  viiiit  to  ascertaiu  that  such  rate  of  cuzreat  baa 
constantly  existed  during  his  absence. 

The  attention  of  the  Committee  hart  been  directed  to  scien- 
tific and  practical  means  of  decomposing  or  neutralising  the 
explosive  gaseit  as'  they  exude  from  tno  coal  and  gosves:  but  it 
df>e-s  not  appear  that  science  has  di^tcivered  any  practical  means 
for  producing  this  dcsinibje  effect.     Mr.  Blakemore,  M.P.,  has  i 
offered,  throujjh  the  Koyal  College  of  Chemistry,  n  premium  of] 
lUOO/.  for  the  discovery  of  some  simple  practical  means  for  thoT 
attainment  of  this  important  object.  I 

The  Committee  would  now  refer  to  some  more  incidental] 
nicauA  nf  security  against  explosion;  fintt,  stating  their  concur*! 
rence  in  the  upiniun  expressed,  directly  or  indirectly,  by  tbfti 
Committees  of  1835  and  1S4&,  and  also  with  that  so  strongly  | 
expressed  hy  the  South  Shields  Committee,  that  where  a  proper 
degree  of  ventilation  does  not  exist  in  a  mine,  the  Uavy-Iasip, 
or  any  modification  of  it,  roust  be  considered  rather  as  alnrato 
danger  than  as  a  perfect  security.  Practically  secure  in  n  still 
atmospliere,  it  may  he  ciuoiiilered;  and  in  the  hands  of  a  cautious 
over-man,  an  admirable  instrument  for  exploring,  or  as  an 
indicator  of  danger;  hut  in  a  current,  as  admitted  by  its  illustrious 
inventor  himself,  it  is  not  a  security;  and  in  the  hands  of  an 
ordinary  workman,  under  ciroumstances  of  excitement,  when 
danger  is  threatened,  it  is  not  improbably,  far  uftener  than 
imagined,  the  very  cause  of  the  explosion  which  It  is  intendedl 
to  orevent.  The  experiments  of  l>r.  Bachboffner,  at  the  Poly-  , 
tecnnic  Institution,  before  the  Committee,  were  very  interesting 
on  this  point.  Nevertheless,  in  a  mine  that  Is  at  all  fiery,  it 
it  will  bo  a  pnident  precaution  to  work  with  a  tamp,  until  it  can 
be  proved  that  hy  means  of  ventilation  a  mine  can  be  so  far 
cleared  of  all  explosive  gases  as  to  prevent  any  accumulation 
of  them  in  the  workings,  goaves,  or  elsewhere.  Some  of  the 
witnesses  point  to  !<uch  a  possibility;  and  if  it  were  for  the  sake 
of  the  health  of  tho  miners  alone,  a  current  of  fresli  airpaauBg 
through  the  mine  which  could  produce  thin  effect  would  render 
such  a  power  one  of  the  most  valuable  contribntions  of  the  age. 
One  uf  the  priacipal  ohjectiunH  to  the  Davy-lamp,  on  the  part 
of  the  workmen,  has  been  the  insufiicient  light  which  It  aflbrdfr. 
A  lamp  of  greater  reflecting  power,  which  would,  at  the  same 
time,  admit  of  a  doable  gauze  protection,  has  been  su^ested. 
It  is  made  of  polished  wire  gauze,  instead  of  black  iron  wire. 
The  latter  has  an  absorbing  surface,  the  former  haa  a  reflecting 
one;  the  latter  intercepts  and  obstructs  more  than  half  the  light 
given  out  by  the  flame;  the  reflecting  lamp  reflects  the  light 
which  falls  on  the  meshes  of  the  wire  gauze,  and  sends  the  rays 
out  on  tho  opposite  side,  in  a  profitable  direction. 

In  the  furnace  system  of  ventilation,  the  power  depends  on 
the  difference  of  the  temperature  of  the  air  going  aown  the 
downcast  shaft  and  that  coming  up  the  upcast;  and  when  the 
temperature  of  the  outer  air  is  nigli,  the  puwer  of  the  furnace 
19  reduced.  When  the  thermometer,  therefore,  exhibits  a  high 
rate  of  temperature,  the  ventilation  is  lessened.  This  may 
account  for  a<^:ident8  being  generally  more  frequent  in  spring  and 
summer. 

Under  the  ordinary  pre«9ure  of  the  atmosphere,  its  weight 
operates  in  a  fiery  mine  to  keep  back  the  escape  of  gas  from 
the  recesses  of  the  mine.  When  the  pressure  is  less,  tne  explo- 
sive gases  have  greater  power  of  escape.  Whenever,  therefore, 
there  is  a  fall  in  the  barometer,  showing  a  diminished  pressure 
of  the  atniusphere,  danger  is  indicated,  and  an  increased  amount 
of  ventilation  required.  In  every  mine,  therefore,  it  should  be 
imperative  for  a  barometer  to  be  Kept.  It  should  be  placednear 
the  ventilatiug  power,  proporly  connected  with  the  external  air, 
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'tfaroafli  the  downcast,  bo  m  to  tnke  the  preMure  of  the  atmo- 
•nhere.      A   *''I>ifferential  Barometer"  is  much  more  senmitive 
taau  a  common  one,  and  uhould  he  uneA;  and  Hince  it  contit  only 
ft  few  ghilllnfrs.  there  would  be  no  excuM  for  not  having  one. 
The  differential  barometer,  so  called,  'u  more  delicHte  in  it« 
znovement  than  an  ordinary  barometer:  it  may  he  made  almost 
^to  sny  mtio  of  delicacy.     It  would  show  a  change  taking  place 
I  in  the  weight  of  the  atmi>it|ihere  li>ng  before  it  could  be  aeen  in 
,  the  ordinary  barometer,  and  therefore  be  highly  valuable  In  a 
C4»&1  pit.     On  the  full  of  the  Imrometer  fire-damp  issues  out  of 
the  goaves  and  recesses  of  the  coal  in  larger  quantities  than 
vsunl,  bO  that  ventilation  requires  to  be   increawd  under  such 
■  circumstances,  and  the  fall  in  the  hammeter  puint«  it  nut  before 
it  can  be  otlierwise  seen.     The  barometer  ia  aaid  to  be  mure 
useful  in  a  coal-pit  than  in  a  aliip.     Jt    indicates  impending 
vtorma,  or  change  of  weather,  and  the  more  delicate  it  is  the 
better.     The  index    of   the  differenti.il  barometer  can  be  made 
to  range  from  60  to  100  times  through  a  greater  space  than  the 
'  ordinary  mvrcurial  level;  and   therefore  slight  changes  in  the 
weight  of  the  atmosphere  can  lie  read  off  by  this  instrument, 
'which  are  invisible  or  inappreciable  in  the  common   barometer. 
A  WfOer  Gauge  should  be  placed  at  the  bottom  of  the  upeattt, 
r  to  indicate  the  pover  of  the  drag  of  the  mine,  where  the  furnace 
'  is  used,  so  as  Ui  indicate  the  proximatiun  of  the  furnace  limit. 
The  water  gauge  is  a  tube  of  glass  bent  in  the  form  of  the 
letter  U,  one  end  of  which  communicates  with  the  upcast  and 
the  other  with  the  downcast  shafts  by  a  pijie;  tt  contains  a  little 
water  at  the  bottom  of  the  bend,  and  la  an  indicator  of  the 
,  imumnt  t^fpoufcr;  its  extent  of  break  of  level  in  the  two  legs  is  a 
ueaaure  of  the  actual  /brce  which  is  necessary  to  overcome  the 
*'dnig  of  a  mine."     When  this  force  is  known,  its  rise  or  fall 
ioAioatea  whether  proper  ventilation  is  going  on  in  the  extreme 
wovkings  or  not ;  tnus  if  the  air  comes  through  the  wm'kinga  by 
%  Sorter  pa^^age  than  it  ought  to  do,  the  water  gauge  will  im- 
mediately full.     In  a  lato  explosiion,  occasioned  by  leaving  a 
door  open  between  the  downcast  and   upcast  shafts,  the  water 
gauge  would  have  pointed  it  out.     If  the  water  gauge   rises 
•bore  its  working  point,  it  shows  obstruction  existing  some- 
wlier*  in  the  workings.     If  it  stands  at  its  working  point,  it 
shows  that  ventiUtion  ii>  going  right.     It  is  a  most  useful  in- 
■irumeut;  it  is  a  measure  of  the  actual  power  required  for  ven- 
lUation,  and  hi  the  possession  of  a  practical   man,    will  tell  him 
where  aad  buw  ventilation  is  going  un  by  simple  inspection. 
In  connection  with  the  anemometer,  this  gnuge  is  muxt  vnlunble. 
But  an  instrument  of  even  greater  importance  than  the  above, 
etpecially  in  reference  to  the  perioilical  visitn  of  inHpectom,  \h  a 
self-registering  Anemometer,  bv  which  the  inspector  would  know 
at  each  visit  the  rate  at  which  tliecurrentof  air  had  been  passing 
through  the  mine  in  his  absence.     The  best  instrument  of  this 
kind  at  preaent  known,  perhaps,  is  that  of  Mr.  Biram.     Three, 
at  I«aat.  of  thexe  shduld  be  Icept  in  ever}'  mine;  one  at  the 
Intake  (bottom  of  downcast  shaft),  one  at  the  return  (bottom 
of  upcast),  and,  especially,  one  or  mure  in  the  extreme  workings. 
By  the  anemometer  the  actual  quautiiy  of  air  passing  may  oe 
known;  and,  at  the  some  time,  by  the  water  gauge,  the  absolute 
force  or  power  renuired  to  move  or  pass  that  quantity  may  be 
known;  so  that,  by  these  two  instruments  the  amount,  power, 
andprobable  state  of  ventilation  may  be  ascertained. 

The  gOHves  (old  workings)  in  extensive  mines  are  a  principal 
source  of  danger.  It  has  been  sugtit^^ted,  if  the  water  would 
permit,  thut  the  goavcii  might  be  ae  it  were  drained  of  the  cxplo* 
■ive  gaa  by  a  bore-hole  from  the  surface,  acted  on  by  a  steam 
jet;  Uiat  gas,  being  lighter  than  common  air,  would  thus  bo 
drawn  through  the  bore  to  the  outer  air. 

For  a  bimilar  purpose,  a  system  of  gas  driAs  along  the  r%$e  of 
the  coal  deposit,  intersecting  its  cleanages,  hanks,  and  interstices, 
and  taken  to  the  upcast  shaft,  might  be,  and  in  some  cases  has 

firoved  to  be,  a  practical  and  scientific  means  for  removing  the 
ight  carburretted  hydrogen  gas  from  the  coal,  without  permit- 
tiiig  it  to  dcHCcnd  into  the  wurkinga. 

It  wa^  suggested  by  .Mr.  Gurney,  also,  that  refuge  stalls  might 
he  established  at  small  expense,  in  places  familiar  tu  the  miners, 
throughout  the  workings,  to  whicn,  upon  an  explosion,  they 
could  at  nnre  fly  from  the  fatal  effertti  of  the  after-damp.  At 
the  ingoing  end  of  the  ordinary  stalls,  bays,  or  cuUde>sac  reccfisra 
of  tlie  workings  in  a  coalpit,  boarding  muMt  be  placed,  so  as  to 
insulate  it  from  the  main  air-courses,  sufficiently  titrong  to 
withstand  the  force  of  a  moderate  explosion  at  the  spot;  or  of 
a  violent  one  at  a  distance.  In  this  mopping  two  openings  are 
cut,  one  at  the  highest  level,  and  the  other  as  low  as  possible. 


BO  as  to  effect  self-acting  ventilation;  by  which  means  the  bay 
will  alwaj's  be  filled  with  good  air.  They  also  relieve  the  stop- 
ping from  the  force  of  explo-iion.  On  the  inside  two  valves  are 
suspended,  so  aa  to  be  always  ready,  in  case  of  need,  to  close  the 
openings  from  within.  The  upper  opening  is  small,  about  four 
to  six  inches  diameter;  the  unaer  opening  is  sufficiently  large 
for  a  man  to  pass  through.  In  case  of  explosion,  instead  of  the 
men  running,  as  they  now  do,  into  the  main  air-courses,  and 
consequently  into  the  after-damp,  they  may  go  into  these  refuge 
stallii;  cloi>e  the  openinga,  and  remain  there  till  the  after-damp 
is  removed.  Taking  into  consideration  the  quantity  of  air 
rei|uircd  to  support  life  for  a  given  time,  and  the  ordinary  size 
of  the  stalls,  it  is  clear  that  men  mav  remain  in  them  in  safety 
for  24  hours,  or  longer,  when  properly  constructed.  During  this 
period  the  after-damp  ought  to  bo  withdrawn  from  the  workings. 
I'hese  stalls  are  inexpensive,  require  no  attendance,  and  may  be 
made  and  left,  or  removed,  at  short  dJRtanceK,  as  the  ordinary 
vorkings  of  n  coal-mine  proceed.  They  should  be  within  a 
hundred  yardtt  of  each  other,  so  that  one  may  be  always  at  hand. 
A  few  pitmen  only  would  he  there  and  have  occasion  to  go  into 
the  same  refuge.  The  well-known  laws  of  pneumatic  disturb- 
ances show  that,  properly  constructed,  it  would  practically  be 
suffi(-:ient  to  insulate  and  preserve  the  atmosphere  of  the  refuge 
from  danger  of  interchange  with  the  after-damp  for  a  lung  time 
together.  Jn  the  midst,  or  ckmt  to^  a  violent  explosion,  the 
stoppings  might  be  blown  down;  but  not  at  a  short  distance. 
A  violent  explosion  would  produce  death,  by  its  force,  in  its 
immediate  neighbourhood;  but  in  such  case  the  refuge  stalls 
would  under  any  circumstance  be  useleKs.  I'hey  are  intended 
only  as  a  protection  against  loss  of  life  from  aflcr-damp.  It  has 
been  proposed  to  place  large  safety  flaps  or  ralvee  in  the  stop- 
pings, to  guard  against  the  force  of  explosion,  but  this  seems 
unnecesaary. 

It  has  been  stated  in  the  evidence,  that  boys  are  employed  in 
mines  to  perform  duties,  the  neglect  of  which  in  a  single  instanee 
might  be  productive  of  great  loss  of  life.  They  are  employed,  in 
particular,  to  attend  to  the  opening  and  ((hutting  of  the  dr)or8  or 
traps  necessarv  to  regulate  the  murines  of  air  in  every  system  of 
veiitiialiori.  It  has  further  been  stated,  that  even  in  the  best 
disciplined  pits,  where  the  men  are  rarely,  if  ever,  guilty  of 
seriouK  acts  of  neglect  or  carelessness,  it  has  yel  been  found 
impossible  to  guard  against  similar  negligence  on  the  part  of  the 
boys;  and  accordingly  it  appears  that  in  various  instances  fatal 
accidents  have  been  traced  tu  such  negligence  in  thn  perfurmsuce 
of  the  duties  allotted  to  them.  The  Committee  therefore  are  of 
opinion,  that  no  reM|>i)nKibte  dutie»,  the  neglect  of  which  would 
invulve  serious  ri^k  of  life,  ought  in  any  mine  to  be  intrusted 
to  hoys,  or  to  any  other  class  of  inexperienced  persons,  but 
solely  to  persons  in  whose  judgment  and  discretion  full  reliance 
can  be  placed. 

Education  is  a  point  insisted  on  as  a  precautionary  meansboth 
amonif  the  working  ctdliers  and  their  managers,  as  also  that  the 
qualification  of  inspectors  should  be  rigidly  tested  previous  to 
their  appointment.  I  n  these  views  theCommittee  entirely  concur. 
They  not  only  trust  to  see  education  more  rapidly  spreading 
than  heretofore  among  the  working  colliers,  but  schools  of  mines 
established,  without  certificates  from  which  no  overman,  under* 
looker,  or  manager,  shall  be  legally  appointed  to  his  office. 

The  qualificatiDn  of  inspectors  for  their  office  is  a  point  of 
the  fir»t  importance,  and  should  be  efficiently  tested  before  a 
competent  board,  analogously  with  the  tests  exacted  in  various 
professions  where  the  intercuts  of  life  and  health  are  involved, 
i'hey  should  be  acquainted  generally  with  natural  philosophy 
(especially  pneumntics),  chemistry,  mechanics,  also  a  competent 
Knowledge  of  geology  and  mineralogy-  and  should  also  have 
had  practical  experience  of  colliery  working. 

Almost  every  witnosa,  however,  bore  testimony  to  the  total 
inadequacy  of  the  prewni  system  of  inspection.  The  numbers 
were  too  small,  its  powers  too  limited.  Each  of  the  inspectors 
summoned  before  the  Committee  had  something  like  **>()  mines 
In  hja  district,  the  whole  of  which  he  would  Uc  unable  tu  go 
through  in  less  than  fuur  years.  Many  mine«  they  had  never 
viMiten.  The  Committee  cannot  therefore  het^itate  to  recommend 
that  the  number  of  inspectors   should  be  increased.     They  at 

C resent  amount  to  six.  That  number  probably  should,  at  least, 
c  doubted  and  two  sub-inspectors  to  each  chief  inH|tector  be 
added.  In  a  letter  of  Sir  H.  de  la  Beche  to  the  Committee  it 
is  indicated,  and  it  appeared  also  in  evidence,  that  the  present 
salary  of  an  inspector  was  too  small,  at  least  to  induce  a  person 
really  fitted  for  the  office  of  inspector  to  remain  in  his  situation. 
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The  Committee,  for  tlieir  own  pnrt,  feel  disposed  rftther  to 
trust  to  the  appointment  of  on  emcient  and  vigilant  Board;  to 
nn  increnned  number  of  <A't>ll-<|uit]ified  inapcctorti  and  sub- 
inepectora,  who  should  prncttcally  have  the  power  of  enforcing; 
luco  a  rate  of  current  of  air  through  the  roriouB  parts  of  the 
mine  bs>,  in  their  judgment,  the  siuety  of  the  miuen  required, 
tof^ther  with  the  adoption  in  each  mine  of  such  flcientific  In- 
stniments  us  both  prt:>terved  n  regifiter  of  the  vcntilntion,  and 
nve  warning  of  danger;  that  theae  powera  ahould  extend  to 
mflicting  penaltie»  for  the  non-possession  of  such  instrumenta, 
and  non-attention  to  the  precautions  recommended,  and  to  stop- 
page of  tho  mine  until  the  ri^ht  measures  were  taken.  Such 
measures  tugetlier  witli  the  better  t'ducation  (»f  the  miners,  and 
the  establishment  of  schools  of  mines,  nod  the  circulation  among 
tlie  eoUierti  vf  «)uch  rules  and  regulatioii»  as  are  adopted  in  the 
pits  of  Mr.  Forstcr  and  Mr.  Darlington,  tho  Committee  con- 
sider would  go  far  to  diminish,  and  ultimately  almost  entirely 
to  prevent,  the  dreadful  cxploaions  to  which  their  attentioD  has 
been  called. 


VENTILATION   OF    COAL    MINES. 

Nasmtth'h  '*  Direct-Action  Steam  Suction-Fan,  for  the  better 
Ventilation  of  Coal-pita,"  was  fully  desoribed  at  tho  lost  year's 
Bcieutilic  meeting  at  Ipswich,  and  is  now  in  muut  successful 
operation  in  one  of  Earl  Fitzwilliam's  mines.  Itu  object  and 
eneot  are  to  do  away  the  cause  of  explosion,  by  withdrawing 
foul  air  from  a  mine  more  rapidly  than  it  can  be  evolved.  One 
grand  feature  of  this  apparatus  is,  that  it  is  placed  on  the  tur- 
J'ace  of  the  groxtnd^  and  in  ftdl  tlayiiijht^  whereby  its  action  and 
proper  working  condition  are  open  to  sight  at  all  times,  and  the 
rate  of  ventilation  in  the  mine  i^  ascertainable  at  every  moment 
by  simply  obftervin^  the  rate  at  which  the  fan  is  working.  A 
great  point  this,  since  facility  of  inspection  is  the  only  good 
aeatrity  for  a  comttant  attention  of  persons  charged  with  the 
management  of  preservative  expedients.  It  is  in  this  reiipuct 
that  the  Davy  lamp  has  failed  to  prevent  the  numerous  dread- 
ful explosions  that  have  so  frequently  and  fatally  occurred  in 
coal-pits;  those  lamps  arc  necessarily  intrusted  to  all  miners — 
the  rccklees  or  tho  cjireful — loo  many  of  whom,  from  habit,  ore 
regardless  of  danger,  and,  spito  of  the  most  stringent  ordera, 
open  their  lamps  in  a  vitiated  atmosphere,  thus  hurling  them- 
selves with  all  around  them  in^>  inevitable  destruction. 

Motion  is  given  to  Nasmyth's  direct-action  steam  suction- 
fan  by  a  steam-engine,  which  is  in  direct  connection  with  the 
fan-npindle,  the  crank  of  the  engine  being  fixed  to  the  end  of 
the  fan-axle;  by  this,  all  intermodinte  agents  fur  the  transmis- 
sion of  tho  power  of  the  engine  to  the  fan  are  dispcnM«d  with, 
and  thus  the  whole  is  rendered  simple,  compact,  and  highly 
efficient.  The  foul  air  is  conveyed  from  the  upcast-shaft  to  the 
fan  by  a  tunnel,  which  divides  into  two  side  pBRnageo,  one  on 
encli  side  of  the  fun,  they  tenninating  in  a  circular  aperture 
equal  in  diameter  to  half  that  of  the  fan-wheel,  or  track  uf  its 
bliideti.  This  action  is  so  simple  and  self-evident  as  not  to 
require  further  description.  \V'hcn  the  fan  is  set  in  motion— 
lifty  .S(H)  to  VK)  revidutions  per  minute,  as  may  bo  required — it 
induces  centrifugal  actiun  on  the  air  within  the  fnn-caxe,  and 
causes  tfaitf  air  to  flow  forth  in  nearly  radial  lines,  while  a  partial 
vacuum  is  established  about  the  central  part  of  the  fan.  To 
supply  this  vacuum  foul  air  from  th^  mine  rushes  up  by  the 
side  pasaages  of  the  apparatus,  in  volume  equal  to  that  which 
the  centrifugal  action  of  the  fan  dings  forth.  The  immense 
volume  of  air  uhich  may  be  thus  drawn  from  a  mine  ts  almost 
incredible,  amounting,  when  aecessary,  to  a  brisk  gale  within 
the  pit;  but  at  tho  same  time,  tho  apparatus  is  so  completely 
under  control,  that  the  ventilation  is  at  all  times  cajvable  of 
instant  regulation  as  to  amount. 

The  aecurity  against  explosion  afforded  by  this  fan  seems  to 
render  saperAuous  any  meution  of  a  farther  advantage  of  it 
con&e4|uent  on  its  being  above  ground;  yet,  ootwithntanding  the 
little  chance  that,  whore  it  is  employed,  iire-damp  should  accu- 
mulate M'ithin  the  mine,  it  may  be  observed  that  were  an  explo- 
sion to  occur,  the  fan  otTordii  mcins  uf  an  immediate  renewal  of 
ventilation  throughout  the  mine,  whereby,  on  the  event  of  such 
A  sad  dii^Ri^ter,  succour  without  delay  could  be  afforded  to  the 
sufferers  below,  without  danger  to  those  disposed  to  give  as- 
sisilance. 

M.  S.  B. 


ItEaXSTER     OF    NEMT    PATENTS. 

PREPARING    WOOD. 

C.  F.  Tachet,  of  Paris,  mathematical  instrument  maker,  for 
improt'cnirJitu  in  prrfHtring  trwrf  to  prtvtnt  its  wirping  or  shrinking. 
Patent  dated  November  U,  1H5I. 

Claims. — I.  The  application  of  an  adhesive  Eubstance  In  a 
state  of  powder  between  the    surfaces  of  sheets  or  pieces  of  | 
wood  to  be  united,  and  the  softening  and  fusing  the  eamebr  the  | 
application  of  transmitted  heat  through  the  thickness  of  the  I 
wood,  for  preserving  the  Kame  from  warping  and  shrinking.     3. 
The  application  of  the  apparatus  for  effecting  the  sprimUing 
and  fusion  of  the  adhesive  matter.    3.  The  apparatus  for  filiiag  i 
the  boxes  or  drawers  with  heated  sand. 

T^e  ordinary  method  of  preparing  wood  to  prevent  its  warp- 
ing or  shrinking  is  to  employ  two  or  more  thin  pieces,  which  are 
united  together  by  means  of  gluo  or  liquid  cemeot;  but  thii 
mode  only  partially  answers  its  intended  purpose,  as  glqe 
or  cement  applied  in  a  liquid  state  is  always  liable  to  be 
affected  by  a  moist  atmosphere,  and  the  expansion  produced 
thereby,  and  the  subsequent  unequal  contraction  in  drying, 
causes  a  certain  amount  of  wMr|>ing.  The  object  uf  the  patentee 
is  BO  to  unite  pieces  of  wood  togetlier  as  to  render  them  inde- 
pendent of  any  atmospheric  influence,  and  the  means  he  employs 
for  this  purpose  are  as  follows: — A  table  having  two  surfaces 
formed  by  two  iron  boxes,  connected  by  side-screws;  betweao  1 
these  surfaces  the  wuod  in  placed,  of  an  m;my  thicknesses  as  ere  ' 
required.  The  different  tnicknesses,  after  having  been  respec- 
tively sprinkled  with  the  cement  employed,  are  then  clamjted 
together,  including  also  the  iron  bores,  which  are  then  filled 
with  sand  healeil  to  about  3uu^  centigrade;  by  these  means 
the  wood  and  tho  cement  Are  both  heated  to  the  same  degree  of 
temperature  and  the  cement  fused.  Tho  wind  i«  then  removed 
from  the  iron  boxes  and  the  air  admitted  into  them,  for  the 
purpose  of  cooling  the  wood  and  setting  the  cement.  When 
quite  cold  the  prepared  wood  in  remuve<T  from  the  press,  and 
may  be  applied  to  its  intended  purpose.  Tho  cement  employed 
should  be  gum  lac,  either  in  combination  with  other  materials 
or  alone. 

PADDLE-WHF.ELS. 
J.  L.  5t£veh8,  of  Kennington,  Surrey,  gentleman,  for  certain 
intprovements  in  propeiting  vessels  on  wafer.— Patent  dated  Novem- 
ber 97,  18 Jl. 

Claim. — The  construction  of  paddle-whpelfi  with  diagonal 
float'boards,  so  fixed  and  arraitgcd  that  the  alternate  float-boards 
overlap  or  project  beyond  the  ends  of  the  next  float-boards  on 
either  side  of  the  wheel,  leaving  spaces  between  the  succeeding 
float-boards  at  either  end  thereof. 

These  iniprnvementfl  are  effected  by  the  construction  of  paddle- 
wheels  in  which  the  float-boards  are  placed  diagonally  in  sucb 
manner  that  the  ends  of  the  float-boards  on  each  aide  of  the 
wheel  shall  alternately  project  t>eyond  sad  overlap  the  ends  of 
the  next  succeeding  float-boards,  leaving,  however,  spaces 
between  the  nearest  adjoining  end^  of  the  float-boards.    The 

i| 
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annexed  diagram  will  explain  this  more  fully,  a,  a,  represents 
the  frame  of  the  wheel;  6,  &,  are  the  float-boards,  toe  ends 
of  which  overlap  each  other  at  thctr  respective  commence- 
ments r,  r.  The  effect  of  thta  amngemunt  is  the  prodactiun 
of  a  double  force  by  the  paddle-wheel.  Tlie  intention  of  the 
narrow  spaces  between  the  respective  float-boards  is  the  preven- 
tion of  depression  on  tho  water  entering,  and  of  elevation  on 
its  leaving  the  wheel,  and  of  any  oscillating  movement.  The 
patentee  prefers  that  the  angle  of  divergence  frum  parallelism 
with  the  axle  of  the  wheel  made  by  the  noat-boards,  should  be 
from  ^3^  to  30',  and  that  tho  distance  between  the  float-board* 
should  bo  so  regulated  that  the  greater  internal  between  the 
endi)  of  the  flost-bonrds  should  be  on  one  side  of  tho  wheel  frum 
three  to  four  times  as  much  as  the  le^iier  interval  between  the 
ends  of  the  float-boards  on  the  opposite  side  of  the  wheel. 
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BRICK.:«AKING   MACHINERY. 

T,  BuRSTALi^  of  Lee-crescent,  EdgbaRton,  civil  engineer,  for 
-pertain  imprmai  machiixery  for   matiufaeturing  brirkjt  and  other 
riicU'S  from  ciay^  alone  or  mixed  vith  other  materiaia.—Vatent 
ted  December  1,  1S51. 

Ctaim». — U  The  ftpplication  of  the  direct  action  of  steAtn-pres- 
ure  for  coQipressinfl^  ^^^Jt  alone  or  mixed  with  other  matcnalg. 
Qto  brielcH.  tilets  Brid  other  articles.  2.  The  direct  action  of 
iteam  in  combination  with  the  mecbanical  movement  called  a 
|*'toggle  joint."  3.  The  direct  action  of  tteam  in  combination 
rith  a  lever  or  levers,  as  may  be  suitable  to  produce  the  required 
ffect. 
The  material  or  materials  fnim  which  the  bricka  are  intended 
be  formed  arc  placed  in  the  buppcra  of  a  machine  worked  by 
jteam  tiower.  ThiH  miidiine  consists  of  a  piston,  working  right 
Iftnd  left.  The  hoppers  being  placed  at  trie  extremity  of  each 
ilanger,  nud  the  material,  falling  from  them  into  a  cavity  the 
Blended  nize  of  the  )iri(^l<,  '\a  compre4d«d  by  a  stroke  of  the 
lunger  into  the  required  size.  This  being  effected,  the  plunger 
I  the  other  side  of  the  jii<itiin,  by  its  backward  motion,  operates 
I  the  same  manner.  The  bticlca  are,  by  means  of  a  slide,  taken 
om  the  machine  in  a  6t  state  for  burning.  The  materials 
hmployed  in  their  manufacture  are  clny,  chalk,  breeze,  sand,  and 
■•oaJ-dost,  reduced  to  powder  in  a  machine  containing  an  internal 
IrollAr  acting  on  ita  surface.  The  machine  has  also  gratings, 
■through  which  the  material  passes  when  pulverised. 

STEAM-ENGINES  AND   PROPELLING. 

J.  Mjionrrosii,  of  Berners-street,  Middlesex,  civil  engineer, 
Ifor  improvemcntt  in  rteam-engtnes,  in  ringing  and  projKliing  vet- 
ftfU,  and  /acUititting  their  jirvgr&is  through  v>ater. — Patent  dated 
fDeeember  i,  lu5l. 

C/atffw.— 1.  The  improrements  in  steam-engines    desciibed. 

Ffi.  The  improvements  in  rigging  veasels.     S.  1  he  compositions 

]  described,  and  the  application  of  the  same  to  ships'  bottoms. 

1.  The  patentee  describes  an  improved  construction  of  rotary 

engine.     The  engine  consists  of  a  cylinder  and  a  drum  (furnished 

I  irith  two  sliding  plates,  which  act  as  pUtons),  placed  eccentri- 

ICflJly  within  it.      In  this  particular  it  resembleet  others  of  the 

I'Wune  class,  with  the  exception  that  it  ha>s  the  end  plnteit  attacheil 

[to  and  revolving  with  the  internal  drum.     Between  the  end 

Iplates  and  the  sides  of  the  oxternnt  drum  a  packing  is  introduced, 

tin  order  to  render  the  point  where  they  come  in  contact  steam 

(tight.     In  order  to  prcHJuce  a  simultaneous  motion  of  the  sliding 

pistons  in  the  internal  dnim,  they  arc  connected  witti  each  other 

oy  xtida,  to  which  springs  are  attached,  which  acting  upon  the 

[packings  of  the  pistons,  serve  to  keep  them  con»tantlv  pressed 

I  outwards  against  the  internal  periphery  of  the  external  cylinder. 

I      2.  It  is  proposed  by  the  patentee  to  construct  the  masts  of 

ETessels  in  such  a  manner  that  they  may  be  inclined  sideways 

rmnd  thus  to  render  the  sails  on  them  capable  of  lifting  as  well 

f  as  propelling  vesaels.     For  this  purpose  the  heel  of  the  mast  is 

furnished  with  a  joint,  allowing  the  mast  to  be  inclined  to  an 

angle  of  Mi''.    A  rope  is  fastened  to  the  mast,  and  placed  round 

m  wheel,  which,  on  being  turned,  takes  in  the  rope  on  one  side, 

and  pays  it  out  on  the  other,  which  brings  the  mast  to  the 

rcqnired  degree  of  inclination.     He  also  proposes  to  provide  a 

yard  for  the  foresail,  and  jib-shaped  sails,  to  enable  the  sail  to 

be  brought  to  the  wind  without  inclining  the  mast.     For  this 

purpose  the  block  for  the  haulyards  is  furnished  with  a  ring, 

which  slides  on  a  guiding  iron  .nttachetl  to  the  yard. 

3.  In  order  to  facilitate  the  progress  of  vessels  through  water, 
the  patentee  proposes  tocorcr  them  with  a  composition  producea 
by  decompuxing  tudia-rubber  in  sweet  oil  by  the  anplication  of 
llteat — a  composition  found  to  adhere  better,  and  trom  its  glu- 
r  tinous  nature  allowing  of  an  easier  pnsaage  through  the  water. 
For  ^ea-going  vciwclK  castor  oil  and  copperas,  or  arsenic,  or 
other  poisonous  materials,  are  added  to  the  composition,  to 
prevent  the  adherence  of  barnacles.  The  patentee  is  aware  of 
poisonous  materials  having  been  previously  used  for  a  similar 
purpose,  hut  asserts  that  they  have  always  been  of  no  effect,  on 
account  of  their  having  dried  or  washed  off.  The  present  com- 
position, however,  never  dries,  l)ut  always  continues  glutinous 
aa  at  the  time  of  its  application.  Gutta-percha  may  be  also 
added  if  desired,  and  Is  recommended  by  the  patentee,  both  on 
account  of  its  soluble  and  of  its  adhesive  nature.  The  compo- 
OB  ifi  to  be  applied  in  a  warm  state. 


BTRAM-KNOINES    AND    BOILERS. 

J.  Habeisok',  of  Philadelphia,  now  of  Oxford-square,  Hyde- 
park-gardens,  engineer,  for  certain  in^rovcmenti  in  tteam-a^ineM 
and  boiiert. — Patent  dated  December  H,  1851. 

Claim. — The  impruveoients  claimed  under  this  patent  are 
capable  of  application  to  marine,  locomotive,  and  stationary 
boilers. 

First,  as  to  marine  boilers.  The  patentee  proposes  to  advance 
the  6re-hux  further  into  the  boiler  than  is  generally  done,  and 
also  to  surround  the  fire-box  with  a  water-space.  The  boiler  {• 
traversed  by  pipes  similar  to  those  urdinarlly  used,  but  in 
addition  to  which  are  pipes  open  at  the  end  leading  to  the  steam- 
chamber  only.  The  heated  air  generated  in  these  additional 
pipeji  Cuming  in  contact  with  a  suries  uf  vcrtlf^id  pipes  passing 
through  the  steam -chamber,  and  connected  with  the  steam-pipes, 
increases  the  temperature  of  the  Hteam  before  it  passes  into  the 
cylinder;  and  retiring  through  the  ordinary  pipes  into  the  smoke- 
tube,  in  iti  passage  heats  the  water  in  the  boiler. 

Second,  as  tu  locomotive  engines.  The  same  principle  involved 
in  the  construction  of  the  last  mentioned  engine  directs  that  of 
the  locomotive,  with  the  addition  of  tubes  passing  across  the 
fire-box  and  connecting  the  boiler  with  the  water-space  sur- 
rounding it. 

Third,  as  to  stationary  engines.  The  patentee  recommends 
that  they  should  be  erected  of  a  circular  upright  form;  he  does 
not  however  confine  himself  to  this  shape,  but  simply  recommends 
it  on  account  of  its  greater  strength,  and  also  un  account  of  its 
dispensing  with  the  high  chimney  generally  in  use.  The  object 
of  this  arrangement  is  the  consumption  of  the  gases  generated 
in  the  fire-box.  This  is  effected  by  the  ascension  of  the  gases 
through  a  tube  In  the  centre  of  the  boiler  to  a  space  at  the  top, 
where  they  are  mixed  with  pure  air  admitted  through  a  small 
opening,  and  pass  through  another  tube  downwards  to  the  fire- 
box, where  they  arc  consumed,  after  having  assisted  in  increasing 
the  temperature  of  the  water  in  the  boiler  upon  the  principle 
before  mentioned.  The  object  desired  by  these  arrangements 
being  the  obtaining  of  the  largest  possible  amount  of  heating 
surface  within  a  given  space. 

STEAM  PROPULSION  ON  CANALS. 

J.  Lake,  of  Apsley,  Herts,  civil  engineer,  for  impnwmenU 
in  propeUitig  on  canals  and  ricer«.— Patent   dated  December  h, 

1S51. 

CiaintM. — I.  The  employment  in  canal  and  river  navigation 
of  trackway's  between  or  on  which  buutH  can  travel  without 
the  aid  of  steersmen,  and  be  propelled  by  means  of  steam  or 
other  elementary  power.  [Upon  trackways  formed  by  a  doubla 
row  of  piles,  of  the  distance  of  16  feet  from  each  other,  and 
placed  upright  in  the  canal,  a  top-rail  is  placed.  Upon  this  top- 
rail  is  an  iron  rail,  extending  throughout  its  entire  length;  and 
un  the  inner  side  of  the  top-rail  is  another  iron  rail,  having  its 
upi>cr  surface  racked.  Between  this  double  row  of  piles  (and 
between  which  is  a  space  of  9  feet)  the  barge  is  placed,  the  barge 
containing  a  ateam-engiue  of  the  ordinary  construction  uf 
steamboats,  the  axles  of  which  are  furnished  with  two  driving- 
wheels  on  each  side,  the  inner  ones  being  toothed.  The  outer 
wheels  working  on  the  first-mentioned  rail,  and  the  inner  toothed 
wheels  gearing  into  the  rack  rail,  impel  the  boat  through  tha 
water,  to  this  barge  may  bo  attached  any  number  of  barges 
the  engine  will  sustain,  and  those  at  present  La  use  may  be 
altered  to  the  necessary  form  at  a  very  trifling  expense.] 

S.  A  mode  of  obtaining  a  sufficient  "bite"  or  adhoaton  for  the 
driving-wheels,  by  making  use  of  a  part  of  the  weight  of  the 
boot  and  cargo  in  which  the  engine  is  placed  for  that  purpose. 
[In  the  bottom  of  the  boat  is  inserted  a  screw,  and  ou  to  wJiich 
a  lever  cap^le  of  being  moved  up  and  down,  is  fastened.  This 
lever  is  atUrhetl  to  the  axletree  of  the  engine,  and  by  being 
elevated  or  depressed  at  the  screw  end  the  required  pressure 
upon  the  driving-wheels  is  obtained.] 

3.  A  method  of  sustaining  the  weight  of  a  boat  and  cargo 
while  in  the  coarse  of  transit,  partly  on  the  rails  of  a  trackway 
laid  down  as  aforesaid,  and  partly  by  the  water  of  the  canal  or 
river,  as  usual. 

4.  The  employment  in  canal  and  river  navigation  of  inclined 
planes  for  the  passage  of  trains  of  boats  from  one  level  of  the 
canal  or  river  to  another,  constructed  as  described,  and  the 
working  uf  the   said  planes  by    means   of  racks  and  pinion^ 
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actuated  by  the  same  engine  as  ii  iiRed  for  propelling  on  tlie  le^'el. 
[The  object  of  this  part  of  the  patent  U  the  doing  away  with 
the  neceauity  for  locks  in  canals,  Forthi<i  purpose  the  trackway 
is  elevated,  and  the  piles  sustaining  it  are  furnished  with  pinion- 
wheela  at  tue  level  of  the  bottom  of  thebarpe.  l^p  this  inclined 
plnne  the  boats  pai«^  their  accent  heiiiK  rendered  easier  by  means 
of  their  pasiing  over  the  pinion-wheels.  The  patentee  prefers 
thoincliuation  of  the  phtnc  being  about  i&".  In  the  caHeof  the 
nature  of  the  ground  re<|uiriiut  a  series  of  locks,  he  recommends 
that  the  inclined  plane  should  be  lengthened  to  the  required 
«xt«Qt.J 

PIPES,    SHAFTS,   AND   RAILWAY    WHEELS. 

P.  O.  <iAk[ii»eB,  of  New  Yorlc,  civil  engineer  and  machinist, 
for  imprwemejits  in  the  manufacture  of  maUeabie  tnctaltt  info  piprJi, 
hoUow  thajlt^  raiiuiay  tchtxUj  or  other  aniUegout  foruiA^  which  are 
capable  (f  being  drettfd,  turHtd  down,  or  poiithed  in  a  Zo/A*.— Patent 
dated  December  H,  IH&l. 

Ciaima. — I.  The  roonufactnring  of  malleable  metala  into  pipes, 
hollow  shnfla,  railway  wheela,  or  other  analogous  forms,  by  the 
empluyment  of  a  pair  of  suitably-shaped  dies  or  swages,  one  or 
botii  of  5uch  dies  or  swaces  being  made  to  revolve,  and  being 
gradually  brought  into  closer  proximity,  whereby  the  mass  of 
metal  which  is  placed  between  them  to  oe  acted  on  is  caused  to 
assume  the  form  of  the  article  required  tu  be  made.  2.  The 
arrangement  and  construction  of  machinery  described  for  carry- 
ing out  the  principle  upon  which  the  invention  is  based. 

In  the  manufacture  of  articles  of  a  circular  form,  such  as 
railwny  wheels,  by  means  of  pressure  between  dies,  the  metal  is 
found  not  to  poiiiicsfi  a  smooth  surface,  and  in  many  parts  to  he 
defective.  The  object  of  the  patentee  is  to  remedy  thecse  defects; 
and  this  be  effects  by  giving  to  each  of  the  dies  a  rotary  motion 
on  its  axis,  the  consequence  of  which  is,  that  the  metal  becomes 
laid  in  concentric  rings  or  in  spiralA,  increasing  the  strength  of 
the  wheel,  and  producing  also  o  smoothness  and  polish  on  its 
surface.  For  this  purpose  two  bars  are  inserted  in  standards, 
each  bar  being  furnished  with  a  die,  the  one  fitting  into  the 
other.  These  dies  are  capable  of  being  shifted,  in  order  that 
their  places  may  be  occupied  by  those  of  different  forms  as  may 
be  required.  1  be  heated  metal  is  then  placed  in  the  hollow  die, 
and  the  other  die  i^  then  moved  up  tu  it  by  means  of  a  screw  in 
the  interior  of  the  bjir;  the  two  dies  are  then  made  to  revolve 
swiftly  in  opposite  directions,  by  means  of  drums  attached  to 
the  bars,  atid  turned  by  hand  or  otherwiiie.  The  metal,  after 
being' subjected  to  this  nrooess  for  some  time,  »ill  he  found  to 
be  of  the  shiipe  rcquireJ.  It  should  be  ub^ierved,  thftt  the  swifter 
the  dies  are  made  to  revolve  the  sooner  will  the  desired  effect 
be  obtained;  if  the  dies  are  moved  slowly,  the  metal  may  pro- 
bably re4[uire  another  heating, 

AiBo  in  the  maniif«cturinglead  pipes  by  the  hydraulic  press, 
the  gtain  of  the  metal  being  luid  in  a  longitudinal  direction,  the 
pipes  are  consequently  more  liable  tu  split  under  iut(*rnal 
pressure  or  when  bent.  This  is  obviated  by  the  patentee  giving 
a  revolving  motion  to  the  outer  die,  which  causes  the  grain  of 
the  metal  tu  be  Inid  trantiversely,  iitid  produces  a  greater  degree 
of  iftreuKth  thuo  the  urdiiiary  method.  The  mai^iiie  by  which 
this  is  effected  is  upon  the  Emnie  principle  as  the  ono  loitt  men- 
tioned; there  is,  however,  a  slight  differenire  in  it«  construction, 
which  difference  coDsists  in  one  of  the  dies  being  furnished  wiih 
a  bore  thruughout  the  bar,  and  the  other  with  a  spindle.  The 
metal  being  placed  in  a  fused  state  in  the  hollow  of  one  die,  the 
Bplndle  iH  pressed  into  the  tube  of  liiei>ttier  a  port  of  its  length; 
further  pressure  being  applied,  the  metal  is  exuded  in  a  tubular 
form,  and  may  be  wound  on  to  a  coil  provided  for  the  purpose 
at  the  extremity  of  the  machine. 


ORNAMENTAL  BRICKS  AND   TILES. 

\y.  Pu>niNO,  of  the  Strand,  London,  gentleman,  for  improve- 
ments in  the  treatment^  manufacture,  and  appUcatton  of  materiaia 
or  fiubatanceff  for  bnilfUng  purpose*. —  Patent  diited  December  8, 
1B51. 

Claim. — The  combination  of  certain  materials  for  the  manu- 
facture of  bricks  tiles,  slabs,  pipe«,  and  other  articles. 

Theiiiventlon  romjists,  firstlv,  in  tt  curnbination  of  broken  stone, 
scoria,  acetate  and  muriate  of  alumina,  mineral  earths,  du.Tes, 
wood,  sawdust,  papier-mache,  coal,  coke,  naphtha,  vegetable 
fibres,  pitch,  glue,  and  gutta-percha,  which,  in  conjunction  with 


a  certain  cement,  U  used  for  building  parposea,  and  for  purpoan 
for  which  bricks  have  not  been  hitherto  used. 

Secondly,  in  veneering  the  brick  formed  of  the  above  on  on* 
or  more  of  its  edgesi,  with  stone,  marble,  slate,  or  other  material, 
a  cement  described  being  used  for  producing  adhesion.  Thia 
give-s  a  hundaomc  appearance  to  the  bricks,  and  renders  them 
more  durable.  The  ia%'entor  also  prepares  a  composition  of 
pipeclay  or  porcelain  clay,  mixed  witn  SO  per  cent,  of  sulphate 
of  soda  or  soda  ash,  and  applies  it  to  the  bricks  before  or  after 
burning,  giving  the  bricks  the  appearance  of  porcelaiu  blocks. 
Another  method  is  also  adopted  fur  giving  a  fioa  appearance. 
1'he  inventor  takes  sulphate  of  alumina,  and  deprives  it  of  its 
water  of  crystallisation  when  in  a  «enii-fluid  state,  produced  by 
heat;  this,  with  the  combination  of  materials,  is  pressed  into  a 
mould.  A  solution  of  silicate  of  potassn  is  spread  over  it,  and 
it  is  then  submitted  to  a  considerable  heat.  The  inventor  usee 
a  compoaitioii  of  finely-ground  or  pulverised  silica^  mixed  with 
oue-fourth  in  quantity  of  potash  or  soda,  for  rendering  tb« 
bl<»ckH  or  bricks  impervious  to  water.  The  bricks,  after  being 
burnt,  are  cuated  with  varnish,  and  then  covered  with  a  coating 
of  the  composition  and  re-burnt.  Any  colour  may  be  given  to 
the  bricks  by  mixing  minerals  which  produce  the  reoulrad 
colours  with  the  potash  or  soda.  To  produce  a  slight  glaBinff 
or  colouring  the  sulphate  of  alumina  be  fore- mentioned  is  mlxea 
with  resin  or  other  bituminous  material;  powdered  glaaa,  plain 
or  coloure<l,  is  thrown  into  a  tub;  the  brick  being  put  into  thit, 
becomes  covered  with  the  particles  of  glass  whic)!  adhere  to  the 
bituminous  material  or  to  t)io  varnished  surface;  the  brick  is 
then  baked,  a  fine  glazed  surface  being  produced.  Coal  re<laoed 
to  coke,  in  combination  with  cinders,  xitica,  or  anthracite,  mixed 
with  pieces  of  coal  the  size  of  a  pea,  and  united  with  any  of 
the  materiali^  such  as  vegetable  fibre,  mentioned  in  the  6nt 
pott  of  the  iuvenUon,  may  be  used  to  formiight  bricks,  mantel- 
pieces, ££C. 

CUTTING  AND  SHAPING  METAL. 

J.  Fbeahson,  of  Birmingham,  for  improoements  in  cutting. 
shaping,  and  pressing  metai  and  other  materiaia. — Patent  dated 
December  10,  1841.  ' 

Claims. — 1.  A  mode  of  combining  parts  into  a  machine  tat 
cutting  out,  and  for  shaping  several  di.scs  or  blanks  of  sheet 
metal  and  other  materials  for  the  making  of  buttons  and  other 
urticlea.  S.  Certain  improvements  in  combining  parts  into 
machines  for  shaping  ana  pressing  metals  and  other  materials 
in  the  processes  of  manufacturing  them  into  various  articles. 

The  first  branch  of  the  invention  relates  to  a  machine  having 
two  motions,  one  for  feeding  the  material  to  the  punchers  for 
cutting,  shaping,  and  pressing  it,  and  the  other  for  giving  a  reci- 
procating motion  to  Ine  punchers,  which  are  affixed  to  a  ver- 
tical slide  connected  with  an  eccentric  rod,  turning  on  a  vertical 
shaft,  having  the  driviug-puUuys  and  fly-wheel  attached.  TTio 
connecting-rod  c-an  bo  lengthened  or  snortened  as  the  wear  «f 
the  punchers  require.  The  material  is  always  kept  between  two 
pairs  of  rollers,  revolving  at  the  same  speed,  and  kept  close 
together  at  the  nipuing  points  by  a  spring.  A  bevel  on  the 
vertical  shaft  gears  into  a  toothed  wheel  connected  by  gearing 
with  tlio  rollers.  After  the  puncherw  have  descended  and 
.i-scended,  the  bevet  moves  the  wheel  one  tooth  forward,  bringing 
a  new  surface  of  the  material  ready  for  punching. 

The  second  branch  of  the  inventiou  relates  to  three  arrange- 
ments of  machinery:  the  first  is  orranfred  to  feed,  by  pneumatio 
or  other  apparatus,  sheet  nit>i:il  or  blanks  to  certain  machinery 
(pnnrhersV  for  cutting,  prcs-iiuK,  and  shaping  it;  the  second 
is  intendcu  for  punching  she.ives  from  short  tubesof  metal,  which 
arc  supplied  hy  a  mei^anical  feeding  action;  the  third  is  for 
punching  tubes  of  metal  out  of  discs  or  blanks  of  metal  by 
machinery,  fur  manufacturing  eyelets  for  healds,  and  other  uses. 
The  patentee  claims  for  the  combination  of  known  parts. 

STEAM    BOILER   INDICATOR. 

Stdnet  Smith,  of  Notingbam,  for  improvemerUs  in  indicating 
the  height  qf  tealer  in  stmni-boiiers.— 'Patent  dated  December  33, 
1B5I. 

Claim. — The  application  of  a  magnet,    single  or  oomponnd, 
combined  with  suitable  apparatus,  to  give  motion  to  a  pointer  iw 
indicator  in  such  a  manner  as  to  indicate  the  height  oi  water  la  i 
a  ateam-boiler. 
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A  brass  rod  is  inserted  !n  a  Bteam-tt^St  tube  paming  into  the 

boiler,  on  the  oatside  end  of  which  io  placed  a  magnet.     This 

bxMU  rod   18  niu%-ed  by  a  fli)st    in   the   boiler,  operating   upon 

m  pulley  at  its  extremitr»  which  more*  round  the  magnet^  the 

■  |MMe«  of  which,  by  their  action  upon  a  brass  plate,  cauae  a  pointer 

r«r  indicator  to  revolve  round  a  dial,  and  thua  effect  the  desired 

|«bjcct.  The  same  machine  may  be  made  to  work  perpendicularly 

rby  the  employment  of  an  upright  arrangement  of  toe  magnet. 


GOLD  FIELDS  OF  AUSTRALIA. 
By  Mr.  SniLLiyo. 
{Ahttraci  0/ a  Paper  read  at  Ihe  Society  of  ArU,  June  \6lh,] 
ArrSR  referring  to  the  similarity  in  the  )i;eo)ocica]  formation 
of  the  Australian  cordillera  to  that  of  the  Sierra  Nevada  of  Cali- 
fornia and  Ural  mountuinii  of  Kussia,  Mr.  Shilling  proceeded  tu 
Ldeacribe  the  chief  New  South  H'alos  digt^ings,  ana  the  geologi- 
j  €si  character  of  each.  He  noticed  enpecially  Onkey  Creek  and 
['the  Itratdwood  diggings  in  the  county  of  St.  Vincent;  Narrow 
]  Creek,  in  the  county  of  Wellington;  and  the  celebrated  Louisa 
LCrcek.  Having  spoken  of  the  Alexander  diggings  near  Bath- 
I  mrst,  the  lecturer  glanced  at  the  latest  discoveries  in  Victoria, 
rhich,  however,  he  had  not  personally  inspected,  and  observea 
[  that  there  was  no  foundation  for  assuming  that  gold  might  any- 
^  where  be  found  concentrated  in  large  i^uanlities,  and  that  it 
^  WM  almoHt  hopeless  to  search  after  matrix  gold.  There  were 
two  kinds  of  aigffings — river  and  dry  dlgifingv.  The  dry  dig- 
gings had  the  advantage  of  never  being  flooded,  but  there  was 
much  more  uncertainty  in  them  than  in  those  of  the  creek  and 
river  bed*,  where  experience  soon  enabled  a  man  to  choose  a 
place  with  some  degree  of  certainly.  The  rocks  about  these 
creeka  were  schist  and  quartz.  H'faere  exposed  to  the  weather, 
tbcachiflt  was  of  a  grey  and  red  colour;  out  In  the  bed  of  the 
crvek  it  was  often  blue  and  green,  and  had  a  polished  appear- 
ance. The  gold  was  generally  found  in  surface  earth,  in  black 
and  red  gravel;  and  under  the  gravel,  in  blue  clay,  which  was 
i  Vm  most  promising,  as  it  retained  the  gold;  whereas  the  gravel, 
|«o  easily  disintegrated,  allowed  the  heavy  metal  to  fall  through 
lit;  but  the  ciay  gave  a  great  deal  of  trouble  in  the  washing, 
l^eizi^  exceedingly  difficult  to  get  thoroughly  away  from  the 
I  stone*  and  pebbles  that  it  clings  to  so  tenaciously.  The  gold. 
^aa  deposited  in  certain  places  more  plentifully  than  in  others. 
Banks  with  a  gentle  slope  from  ridges  covered  with  the  detritus 
of  the  auriferous  rocks,  short  sharp  inrns  In  the  stream,  and 
Frocks  in  its  bed  lying  with  upturnea  edges,  ond  crevices  form- 
ing pockets  for  deposits,  were  pretty  sure  indications  that  gold 
in  abundance  was  to  bo  got  there,  and  the  greatest  deposits 
1  were  Hkety  to  be  found  at  the  turn  of  the  stream  on  and  near 
the  projecting  points;  but,  in  the  dry  dig^ingM,  there  was  little 
to  guide  the  digger;  he  had  no  idea  what  his  fortune  was  likely 
to  be  until  he  had  actually  tried  and  du|;  a  hole  of  the  depth  of 
I  from  ^  tu  20  feet  to  the  underlying  roni'.k,  which  was  composed 
fiw  the  moKt  part  of  schistose,  and  reached  after  great  labour. 
jVfter  working  through  to  this  bed  rock  the  digger  might  be 
handsomely  rewarded;  and  he  might,  on  the  other  hand,  have 
1  thrown  all  his  labour  away.  Same  such  holes  yield  barely  |-oz. 
r«-dar  during  washing,  while  others  not  half'^  the  dejith  may 
i  yield  from  5  to  10  oz.  It  might  at  flrst  excite  surprise  that 
*  'cttld  had  not  been  disciivereu  before,  but  it  muKt  be  remem- 
bered that  it  is  so  sparingly  and  minutely  disaemiaated  through- 
out the  soil  that  it  is  only  in  the  procesfi  of  washing  that  it 
raveals  itself.  There  is  scarcely  more  appearance  of  H  on  the 
■urface  than  on  that  of  an  ordinary  flcld. 

In  noticing  the  locality  where  the  celebrated  hundredweight 
of  gold  was  found,  Mr.  Sliilling  remarked  on  the  great  advaii- 
tages  of  system,  instancing  a  company  who  had  thirty  men 
working  a  half-acre  claim  there  with  great  success. 

At  the  close  of  the  lecture  several  questions  were  put  to  Mr, 
Shilling,  and  a  discussion  arose,  the  general  effect  of  which  was— 
lat,  that  the  class  of  emigrants  wanted  in  Australia  were  strung 

»  able-bodied  men,  who  could  stand  the  fatigue  of  digging,  and 
were  accustomed  to  manual  labour;  Siidly,  that  people  wlio  had 
in  this  country  formed  habits  of  life  which  unfitted  them  for 
employment  us  diggers  or  shepherds  were  not  wanted,  and  would 
in  all  probability  meet  with  little  ruccckr;  3rdly,  that  the  less 
emigrants  took  out  with  them  beyond  Rtrtmg  arms,  a  stout  heart, 
aod  aa  much  hard  cash  as  they  could  collect  for  their  enterpri-i^, 
tbe  better;  tthly,  that  concerted  action  in  cocnpanien  had  been, 
Ud  WW  likely  10  contiQue,  on  the  whole,  the  moit  profitable  at 


the  mines;  lastly,  that  as  a  preliminary  training  for  the  emigrant, 
who  intended  to  try  his  fortune  as  a  gold-seeker,  he  ought  before 
starting  to  go  down  to  Cornwall  or  Derbyshire,  or  any  other  of 
our  mining  districts,  nnd  acquire  some  insight  there  into  the 
sort  of  life  he  would  have  to  lead,  and  the  knowledge  be  would 
acquire,  by  working  for  n  few  weeks  as  a  common  miner. 

Air.  P.  L.  N.  Foster  moved,  and  Professor  Tennant  eecurided, 
a  vote  of  thanks  to  Mr.  Shilling  for  bis  lecture,  and  in  doing  so 
the  latter  drew  attention  to  the  importance  of  the  last  mentioned 
|>olnt.  He  stated  that  a  great  variety  of  other  mineral  treasureR, 
■uch  as  diamondH.  emeralds,  nnd  topazes  were  always  found 
anooiated  with  gold;  and  he  drew  the  attentii>n  of  the  meeting 
tn  BpecinieuK  illustrative  of  this  fact,  which  were  arranged  on 
the  table  of  the  lecture-room,  and  will  remain  there  for  a  day  or 
two,  to  be  inspected  by  members  and  ther  friends. 

The  vote  of  thanks  having  been  unanimously  paaited,  Mr. 
H'inkwurtb  announced  the  close  of  the  session,  and  congratulated 
the  Society  on  its  unprecedented  success. 


N0TB8  or  TKE  MOKTB. 

7^  ifetropoliUtn  Commission  of  Setters. — At  length  this  com- 
miKHion  has  been  brought  to  a  cHhIs,  by  the  resignation  of  Sir 
Williftm  Cubitt,  Mr.  Robert  Stephenson,  Mr.  Rendel,  and  Mr. 
Peto,  thus  lea%'ing  the  responsibility  upon  the  shoulders  of  the 
military  engineers.  yVe  do  not  see  how  they  eoutd  have  done 
otherwise  to  avoid  the  bickerings  that  were  constantly  going  on, 
besides  the  difficulties  occasioned  by  the  yearly  postponement  of 
an  efficient  act  of  parliament  by  which  funds  might  be  raised 
for  carrying  out  the  proposal  of  the  late  .Mr.  Forster,  fur  effec- 
tually relieving  the  river  Thames  from  the  sewage  of  the 
metropolis. 

The  Metropolitan  Water  BUI. — After  a  battle  of  upwards  of 
eighty  days  in  committee  in  the  House  of  Commons  (fifty  this 
session),  an  act  of  parliament  has  been  obtained,  by  which  the 
present  water  companies  will,  at  the  expiration  of  five  years,  be 
prevented  from  taking  their  supplieM  from  the  river  Thames 
eelow  Teddiogton  Lock;  that  alt  reservoirs  within  five  miles  of 
St.  Paul's  are  to  be  covered  ;  that  the  water,  if  token  from  any 
river,  is  to  be  effectually  filtered;  and  that  constant  supply  is  to 
be  given  under  certain  conditions, — but  the  conditions  are  such, 
we  fear,  as  will  prevent  a  conHant  supply  being  given  through- 
out the  metropolis  until  competition  comes  to  Its  aid.  The  old 
water  companies  commenced  taking  their  supplies  from  the 
river  Thames  at  Lundon-bridice;  they  then  travelled  up  the 
Thames,  first  tu  Southwark,  then  Lambeth,  then  Vauzhall, 
then  Chelsea,  then  Hammeri^mith,  then  Urentfurd,  and  lastly, 
Thames  Ditton — nnd  there,  after  expending  another  half-million 
sterling,  will  remain  until  public  taste  will  drive  them  from  the 
Thames  altogether.  8«)me  bold  and  decided  measure  ought  to 
be  adnjited  regardless  of  existing  interests,  whether  that  of  mill- 
owners  or  water  companies,  so  that  a  pure  supply  could  be  ob- 
tained. \y%  feel  convinced  that,  sooner  or  later,  the  public 
will  compel  the  companies  to  tane  their  supply  from  the  deep 
springs,  not  only  in  the  metropolis,  but  also  in  the  proWncos; 
care  being  taken  that  the  situation  is  not  too  near  the  sea,  or 
within  the  chance  of  the  iipringa  being  polluted  by  the  percola- 
tion of  town  sewage. 

Prwjxtional  Committee-men. — The  House  of  Lords,  the  judges 
in  attendance,  decided,  on  the  S8th  ult.,  tn  the  coho  of  Hutton  v. 
Bright,  that  a  provisional  committee-man,  who  has  had  shares 
allotted  to  him  and  paid  the  depusits,  but  never  authorised  the 
incurring  of  any  expeniies,  not  having  been  present  at  any 
meetings,  nor  in  any  manner  whatever  become  a  party  to  any 
contract  under  which  any  expeuHes  were  incurred,  was  not  liable 
beyond  the  amount  of  his  deposits;  at  the  same  time  reversing 
the  order  of  the  Master,  which  called  upon  the  committee-man 
to  contribute  beyond  the  amount  of  his  deposits. 

Submarine  Teiegrapk  ta  HiMand, — M.  Ruysscnacrs  has  ob- 
tained the  concession  from  the  Dutch  government  for  laying 
down  a  telegraph  between  this  country  and  Ilollnnd.  This  line 
will  extend  to  Belgium,  Prussia,  and  the  north  of  Europe. 

The  Adriatic. — According  to  recent  observations  the  alluvial 
soil  on  the  Austrian  coast  of  the  Adriatic  is  increasing  exceed- 
ingly, and  it  has  been  remarked  that,  since  the  begiiniing  of 
this  year,  there  has  been  a  change  on  the  shore  of  the  west 
coa«t.  Malghera,  which  at  the  time  of  the  French  invasion  was 
an  l&laad,  U  aow  completely  joined  to  the  coatloeut  on  one  side. 


THE  CIVIL  ENGINEEE  AND  AECHITECTS  JOtTRNAL, 


SUpkep^  rrWfclBwn  AMSf^NwIr  tfacwbol*  tonrU)  of  (be  loMflor  sTlbiM  »»- 
dlt^flnuin  iMd.  wWeh  Is  propalM  to  lfe«  polal  fcy  taralnf  thtoM  ijt  Uwopiwr 
«Dd  U»T  »»  thni  wperiof  u>  Ow  «>miiioi»  kl»d  rf  "  erCT-pata*** "  pradl.  by 
I  fekTlu  »  ireatvr  Icoffth  of  tnrt  In  nunc,  ud  d«  BM  moll*  PKb  ft*^n«m  fim ng. 
t  Thnu*  made  to  wowl  or  rorUl,  of  nrlow  Wii«tfaa  nltaMt  fcr  UM  podnt  or  dnk. 
1  TA*  J*trf**  j4n*.— Th«  folIi>wlQg  «[)«>•«•  wcf»  iBMmd  to  «MTlB|r  to  ■od  re. 
kVindlDR  th»  »rch  upcn  lU  pcwwct  «IU,  Combertond-ftte!— Talaf  dow*  Uw  btcIi, 
\  63U. ;  mwlni  and  nlndkUiif .  29*.*. ;  u**  or  hawdlaf  i«w«  Otm  Mtertala  wbn  d«. 
iMalUdlB  tba  r.rvm-parh.  ^t-  I'l'';  coanrtinf  rallUf  &r  tb«  MWU  arebwAr"  l&to 
)IAiit0rt«s,XV.|  eoanrtlDK  th«  roomiorih*  arcb  Into  llttot  rM«^  IHI.;  UcMra. 
jmoB  ind  HwbUl  for  oonmlMloii  In  r««p*ci  of  woiks  tukg^m  hf  Ihra,  bvi 
l«Udi  mm  not  cucuUd.  (S*  p«r  c«ii.i,  4jia.  Si. ;  rwao»1©«  Mrf  nbvildlaf  l«4n 
I  nl«  fotniirM,  bolldlnc  dnliw.  &c  ,  at  CucibrtUnd.fkU,  Iftltl.  j  iltmUaB  of  tbc 
I ftotwiyi lo  Ozfi)rd.«lnet.  4fif.  7«.    T«u),  »«».  «*. 

T      IhijjlitiuHjin  iU«M.— liw   fttUowioy   ara   tbe   Itama  dF  npniH  Incnmd  In    Ibc 

'  ftceot  4lunikNH:— Cowbuctioe  Uw  foandBUBDa  *od  fiou  kerb  for  ib«  Irvo  ralt- 

[  1m,  and  rtfrt  to  InrfoM  Uw  ft»r»-eowt  of  ib«  Pklan.  ir*l.i   »ttroo  pl«s  far  the 

ffdlliw  cad  niM,  l3Mt  r  prarfdlns  ud  AxIh  Iron  nUlni  aad  (Um,  Incladlii*  cu- 

4ctabnudVMraa,UMf.,   other  worta.  44S(.  Cfc  t  Jtfat  nvalulira  «r  Wtwrn. 

^  Barton  ud  NMkM  (S  per  c«Dt.),  SMJ.  M.  i   Mttfaiff  bMk  ralBiic  of  OrecB.pwk  «ad 

I  onMnmUl  loclomre,  lOliU  i  tcnlUiifr  •»  (bndB|r  MpfoadM*  to  fara-ceiut  asd 

I  «Hlai>adr,  ftDd   other  rroand  woirka,   IMM.  <«.    Talid,  Il.OfSL  lU.— Under  the  Act 

\f\  13  vicL,  c.  td3.  laUruled.  "  An  Act  to  aatborb*  tb*  Sole  of  tfao  Boysl  Pkv|> 

J  Mm  01  Brlebton  aod  lb*  Ground*  thMvef,  and  to  apply  th*  Moaey  ulilot  Amb 

limcfa  Sale.'*  o  nm  of  (KI.MXM.  U  atlll  appllcablo  to  ib«  nUifoment  ood  hnprov^ 

1  IHOBt  of  B^eWotbaot  PalJwe  \  twt  no  cailaute  li  j«t  made  of  the  cipenae  of  lb«  pro- 

MMd  iddlUoa*.  

e*Mt  ITMt^ro,  omI  l4)Ml(»  ond  JVbrA  WuUm  JMIwani.— It  appoM*  tnm  a  eeia. 

pariMQ  of  the  apoed  mod  ftu«i  of  tbe  caprew  tnhu  IVM  Ibaae  nUwtjm  Ikal  tbo 

■peod  of  tbe  hoteat  traloa  bciwew  Loodoa  Md  BrlMol  an  tbt  Onat  Voleni  la  4S 

'  aaUea  per  boor,  and  do  the  Loodoo  and  North- WealtrSt  tilwaau  Laadoa  Bad  Blr> 

nlnghan,  40  bUm  par  bouT .  the  dUTervara  Id  favonr  at  tfeatenarcaapnr  be(it| 

^  91  nOai  par  bow     Tbaapeedof  all  th«iDt>«d  tralaa  brtarNn  tdadMtaad  rtyaMMilb, 

paad  Lonioa  and  Uvenool,  to  SH^  nOai  par  boar  oa  Iha  Oraat  Wtattn^  and  W  aiUaa 

ot>  tha  Londoa  and  ftartb-Wcatara— Mof  1  ntlla  per  be«r  In  Ibvaor  of  tha  latter. 

[Uw  avfratt  fbrte  per  siOa  on  tbe  Oreat  Weatara  aia    ftr  firat-chu^  MHtf.,  and  for 

r»ec«Bd.clna,  l-MM  i  «bU*  on  Ibc  Loadon  a«d  Hortb^Waotara  tb»  aweft  la,  for 

I  Bfit>«laia,  iiUiim  ud  fbr  Heaod-clau,  t'lTM.    ebawtof  a  dllbmoa  In  Imar  of  a 

p«aa«a|fr  traraUlaa  by  tbe  Loadon  and  NaHb-Wealem  BaBway  of  (KatSd.  Ibr  firaU 

Claai,  and  ('•Md.  for  ■acond  data.     A  conpailaon  of  tbe  tloM  omplad  aad  tut 

cbarged  oa  ajeoroey  «f  346}  nili«i  cd  both  llaaa,  sbowa  a  dKAreeca  lo  Uai*  la  fhToar 

•f  tbe  London  and  Nortb-\t'(atera  of  84  nloatea  by  a  fir>t.clBM  tjalo,  aad  of  11 

fttlnutei  by  a  nlsed  train  ;  aivl  alio  kt  the  Mine  lime  ■  «aiiing  of  Ht  14.  foe  thai  dto- 

taoee  by  llie  Srat-^laaa,  and  uf  f^t.  8rt.  by  Ui>  lei-unil-cliji,  tli«  farce  oo  tbe  Great 

Weatera   Rallvay  fc-r  BraUtlui  litlng   IW^  ,  anil  fpr  irmnd-Hue  i>(U.  bLi  vbDaoa 

the  Luttdan  and  North- Weacein  th«   fnre  for  the  firat-claaa  !•  H*.  Ud.,  aad  fceiba 

•eraod-rlMi  4.^   ind.    Hjr  tbr  mall  iralni  (ha  aTfrage  aneed  p« bonr  to  U  mllea  oo 

Ibe  Great  \Vckl«Tn,  aad  Zti  mile*  per  hour  oo  ihe  Latid«»  and  Nortb-Weilero,  tha 

dllTrrenre  lu  ravmii  iif  the  Uiur  \ir\ag  .1  inllei  per  hour,     Tha  ataraca  farea  per  nlle 

on  the  fonnrr  rmllvay  amount  lo  ^/"-M.  for  firat-claai,  aad  VSStd.  for  aeron<<-cluE  -, 

irtlile  on   the  taiter  rmllivay  they  amamit  V>  r^llKi.  (or  fIrat-cUia.  and   ITTM.  for 

.  aacood-cUaa,  ahowlar  a  dUlerence  In  fkTonr  of  tbe  latter  of  0-31^  for  firat-daaa.  and 

[  V*09W.  fbr  fccoad-claa.  A  coRiparlaoo  of  rbe  lime  and  fbm  calcalaled  oa  a  Jovntey 

pof  SKI  nnet  abowa   a  Hrlaf  In  fheoor  of  tbe  Londoa  aad   Nurth.Waatera  of  S8 

-vlnatea,  and  of  Ae.  .U.  tn  fint  dau  fbnf,  ud  1*.  IM.  In  Bero(K).da((  fare*.    By  tba 

I  ordinary  traltia  tbe  aTrrB^r  >|>««d  per  boar  on  the  Great  Western  U  "Hi  mile*,  and  oo 

ibe  LoudoD  and  North-Wetlcm  wi  mllaa,  beinic  It  >nUc  In  faYOor  of  tbe  Utter.   Tbo 

OVIOB  In  Irauelaaa  farea  bMagH'MM.,  and  In  tecfxiil-claaa  fkrea  (I -39 Iff.  per  ralle  alao 

lafhrourof  tbe  toltar  coniMoy.      A  comparleini  <it  the  time  occupied  on  a  >MinMrr 

of  Mtt  Biles  abowa  a  dlflmnea  la  favour  uf  the  London  and  floetb'WeelerD  of 

31  mlniilea,  Ibe  ttaw  occupied  by  the  Ureal  Weitern  Iraias  brin(  Oh,  Uo.  i  by  the 

London  and  I(ortb.Waelani,  9b.  Sica.    The  uelnr  In  tk«  BraLdaaa  Ibraa  ta  IZi.  4S., 

aad  Id  Um  wwd  clasa  fhrta,  Af.  Id.  In  farour  of  tbe  Utter  conpaay. 


X.ZBT    OP    HEW    PAT£»Ta 

UANTS9   IN   BMOLAKO   rftOM   "ilfkX  22,  TO   JCMC  21,  1852. 
^x  Monthi  ailowed  for  SnrolmenI  nalest  otkerwitt  exprtntd. 

John  Rarcoart  Broi*n.  of  Aberdeen,  Scotlend,  and  JoUd  Maclntoeb,  of  tba  auna 
place,  for  lnnt>ro«cineiitA  Id  ihc  mapofacturc  of  {laper  and  attlclca  of  paper.— Uay  22. 

Louli  Victor  HuiA,  mamifaicturer,  of  GaiUoo,  t^ranee,  for  certain  ImprOfananU  la 
Ifea  BHimfietiu*  til  bat-plub  and  other  elnUtr  tilk  cloth*.— if  ay  'a. 

Joka  Jaiaea  BnaaeU,  of  WedoMbary,  Stafford,  patent  lube  manutacturer,  (or  Im* 
prannanti  la  coaUar  nialal  tubsa.— May  Z2. 

Edward  Tbooiai  BAlnWldite.  of  8t.  Paufa  Churchyard,  for  InpnTCDiinia  In  obUIa- 
lag  pewar  wbao  flulde  are  uaed.— Uay  23. 

Saniuel  Cnaim  Ll«ler,  of  ManaluluB,  Tork,  niiehlae  wool  comber,  for  Inproe*. 
ifient*  In  treatlaf  and  prcparltn  belail  balOK  apan— wool,  cotton,  and  olbtr  QbroiH 
material!  .—M Ay  32. 

Jolui  Swubrlck,  of  Stochbuni.  Laacatur,  Are-brick  msnufkelurer,  for  etrlaln  Im- 
proMmanta  bi  tba  oetbod  of  manahdnrlng  retorts  oaed  for  fu  and  other  purpoaes, 
Ud  lo  ibeipparatai  connected  ibefcwltb.— Uay  23. 

Alfrad  Vlneeot  Nawtoo.  of  Chaneery.lane,  UldtUewz,  taacbafileal  draioehuinan, 
(br  certain  Intproeements  In  wluuoiring  nuKhlnea.    <A  cominuatcatiaD].— Hay  22. 

Thomas  Knott  Parker,  of  Lotidon-wall,  City,  corpaDiet,  for  ImpTorenenia  la  win* 
dow  sa»hca.— Uay  S3. 

Jobana  flttarba,  of  the  firni  of  Meaera.  Elabrfck  and  Co.,  of  Prague,  BobemU,  g«n- 
tlnnaOi  for  IniproeecBenta  Id  furnaces,  and  tn  ireatlng  and  ntlUsliig  <«rtBln  prodocto 
of  combuailoo.— Hay  3?. 

John  Haaon,  of  Rochdale,  Lancaster,  ntBehlnOijnabcr,  and  George  Collier,  of 
Uallfai,  Yurk,  masbger,  for  c«rtaia  Improrcments  In  preparing,  splonlog,  twlallug, 
doublloK,  and  n-eaTlDf  cotton,  wool,  and  other  fibrous  nuierlala;  alao  !□  tool*  at 
a['p«rBlua  for  i-ooalnictlag  part*  of  iDaciilaes  oaed  In  such  maDufacl  urea  .—May  '12. 

Joseph  Walker,  Jan.,  of  WoUerhaatploo.  8ta.flbnl,  merehaat,  for  certain  Ifaprove. 
nenls  In  vsrutunpana  for  tbe  rrnntatlOD  and  crjrstaUisailoo  of  aaccbarlnc  or  olbar 
aototlon*.    (A  comntunlcatloa.)— Hay  35, 

Heurv  Webstar,  of  Manthorpe,  Llneoln,  wheelnrrlgbt,  for  IroprorentenU  In  regu. 
Ullng  the  (haft  In  cblnniey*  or  fliiti.—MBy  '/&. 

Adolphni  C'harira  Von  Her*,  of  Cedl-atreel,  Ulddlesra,  Esq,,  for  tmproenneat*  In 
treallae,  jireptrlug,  and  preaerTliig  tools  and  ptantii.  In  eitrartlng  saccbarlna  and 
Other  Jiilcea  frooi  roots  and  plwita.  In  the  treatmrnt  of  such  Julrea,  anil  In  tbe  pro- 
cesaet,  mechtarry.  and  apparatus  cmploytil  therein.— Uay  'H. 

Frederick  UlUer,  of  Fcnc h u re h. street,  Londoa,  gentleman,  for  Improreocata  In 
apparatus  for  balcblng  agga.— Hay  2tf. 


ieaepli  U*«,  Om  \twmm,at  UaadMaler,  caHea  printer,  ftar  an  laiproevd  «■■« 
of  pnparlog,  cntHK  mm  nparlqi  nlln*  ca  ba  naed  far  priattag  nrca  aad  alb« 
bMcs.  aadlsptaved  aaeUasry  (br  prlatlag  and  washing  tba  soma  fbbrfca.~l(ar  W. 

Alezaadsr  Bain,  of  Btaeoe-lodge,  Haainersaillh,  eentlewan,  for  Istpraraneato  ta 
electric-  icItgtniM  aad  lo  alectilc  docks  and  tkne-Wpcn,  and  la  appantai  ooo- 
acctcd  itascawUk^May  3S. 

WUUan  Scptlnos  Loab,  of  Wreay  Syfcaa,  oasr  Cartlala,  gaallanan,  far  Impnm. 
neata  In  tbe  pariflcatloa  of  coal  gas.~-MBy  2P. 

Hkbard  Pord  Btargae,  of  Blnnloghan,  nannlbctutar,  for  coriaio  new  ov  Unpravad 
ottMweotal  (bbefcs.— Hay  ». 

WUUbb  Araaad  OUbea,  of  Sooth-atroet,  Ptoabury,  UMdlcaca,  for  cartala  In- 
pfOWmU  la  ■■ahlnciT  Cor  coltlag  c«ika.— June  1. 

Alftad  Tincoit  Newton,  of  Cbanc»ry.|ai>e,  Ulddleacs.  mechanical  iliiiuMMaa, 
foe  Ispraveoenta  la  macbtoerf  (Or  propelling  eeescls,  and  tn  sppantos  to  be  iMad  la 
connection  thercwitb.     (A  coBismnkatloo.}— June  1. 

WlUUia  Heory  PbllUpa,  of  Canberwall  New-road,  Surrey,  anglnaar,  far  lnipe««a> 
laeato  in  decoratlre  Ulomlnatloii,  aad  in  applying  light  for  otn«  purpoaca. — Jiuh  1. 

Ttanm  WllUs.  of  Haaehwmr,  nacblne  tfisksr,  for  certain  Improrcfaesu  In  aa- 
cblnery  or  apparatus  for  wtadliv  yvnis  or  threads,  and  also  Improvaneota  In  looas 
ftir  lecartog.— Juae  1. 

Hamacl  Uorrla,  of  Stoekpart,  lor  certain  UnproreniBnts  In  steam-boOctB,— Jaaa  S. 

WtUlsaa  Baogklao,  of  Hancbtater.  foe  Improvrmenta  lu  raachlnery  lorqilBnlag 
conoaaad  otticvabrwianibalaiic«a.-JaDe  6. 

Bobart  Haidnaa,  of  Botloo,  far  Improeenenta  lo  loonu  for  waarlog.^Jnae  5. 

Laurent  Hacbabee,  of  Avignon,  for  an  laprorad  cotapoalUon  applkaUa  to  A* 
coating  of  wood,  metals,  aad  oUier  labttancee  to  be  prescrred  froa  daear<— 
Jane  8. 

Kdrae  AngasUn  Chamctoy,  of  Paris,  masufkcturrr,  tm  certain  InproeaaiHlto  li 
•taaa-angtncs.— June  S, 

Snocb  Townend,  of  Kalghky.  for  certain  iraproTeaxnU  la  tbe  tnanafactaia  of  la> 
tna  fbbrtaa.— Jane  n. 

Vnuiara  QratrlK.  of  Ssllbid,  fhr  certain  Improrementa  In  tha  pnidactloR  of  iliii|f 
vpod  cotlea  aad  otlier  fWbHca.— Jui>e  A. 

WllUani  n^tle,  of  Aberdeen,  for  certain  iBiproecoienta  lo  lamps  aad  baraarv.  In 
^paratas  far  Tentllatlag  apartments,  sod  In  toe  mod*  of  working  signal  lamps.— 
JonaB. 

Henry  Houldawortb,  of  Haacbester,  tot  Improrementa  tn  ambroldcrlDg-oiacUfle^ 
and  In  apparatus  nsed  la  eonnectioa  tIteTewltn.— June  10. 

Tboesaa  WUki  Lotd.  of  L«eda,  for  Improvements  in  machinery  (be  splnnlny*  pt*- 
parlogiaiMt  beckllna  of  flax,  to<e,  hrmp,  cuttou,  and  other  Bbrooa  snfasanoeSi  Md 
for  tba  hArteatloo  oa  the  aame  and  other  machinery.— June  ID. 

WIlHam  Bcasley,  of  Klngtwlnfard,  for  certain  Improeements  la  tbe  naoafbeim  of 
laatal  tubas  aad  saUd  forma,  aod  In  apuaiatus  sud  machinery  to  be  amnloyad  tbaetla. 
-June  10.  *^ 

HIcbsel  Joseph  Jobu  ttoolao,  of  Bugely,  StalTordiblre,  for  ImpmreBMrnla  lo  treat- 
log  tba  seeds  of  fisz  and  hemp,  and  alao  la  the  traalment  and  pTcpamUoo  of  flax 
and  bctnp  for  dressing. 

Edwyn  John  Jeffery  DUon,  ol  tha  Royal  Slate  Carries,  Bangor,  aitrf  Arthiw  Joba 
l>oilsDn.  of  lbs  dty  of  Bangor,  gcaUanaa,  tm  Improremsnts  In  macblnary  aad  appa. 
latus  naed  In  qusrrylog  slate  aad  stoca,  and  In  culling,  ilretetog,  planing,  framtaf, 
aad  otbcrwtM  werfcuig  aad  tscadag  lUie  and  suiue.  and  lo  apparaiaa  and  w^oaa 
used  foe  storing  aad  caofaylof  elaU  and  st^ne,  aad  Improroucnta  in  Jotalng,  Jiso 
Ing.  aad  coBocctlog  alato  and  stonc.^JuDc  17. 

Wlllism  Held,  of  UalfWltr-strret,  electric  telegraph  engineer,  and  Tbocaaa  Wat- 
klns  Benjamin  Btvtt,  of  Baaorcr- square,  geailcmao,  for  Im prof esieata  in  elactflc 
talfgrapbs.— June  IS. 

Jean  Ernest  Beouvalst,  of  Parts,  gentleman,  for  laipiorawiati  la  tbe  masoiactvrr 
of  Iron  aad  steel.    lAconununlcaiJon.; — Juno  12. 

Joseph  Biandele,  of  Oraat  Tower'Strert,  Ulddlcsex,  for  Improveoicols  In  tbe  maaa- 
hctarsaf  raw  and  refined  aofar^— Jane  12. 

George  PsU  Cooper,  of  Suffolk' strati,  PitU.UaU  Esst,  tailor,  for  certain  Improea- 
ments  la  fastening*  for  garments. —June  13. 

Thomas  Bcstcll,  of  KeniiltiEton,  Sorrer,  watch  mannfacturer,  for  certain  Improve. 
mania  la  tba  coastracUon  of  Umps  and  bonierB  —June  17. 

James  Notion,  of  Ludgate-bUl,  merchant,  for  Improi-encnlB  In  apparatus  for  Bacar> 
talalag  aad  neaioilog  the  mileage  run  by  public  vchldei  durtng  a  given  period  i  el* 
tha  number  of  patsons  who  have  eutered  In  or  upon,  or  arc  travelling  In  public  vaU- 
dea ;  part  of  wWb  ImproTements  to  applkable  to  public  huUdluga  and  other  places 
wbera  toUs  aie  taken.— June  17. 

Wllllaa  Cardwell  U'Brlde.  of  Allatragb,  Armagh,  fsrmcr,  for  certain  Imprevemtalt 
tn  mscMoery  for  scabcbing  or  otherwlae  preparing  fisa  and  other  like  Dbnnu  aau- 
rlals.— June  W. 

RIchsrd  Archlbsld  Broooao,  of  Fleei-slreet,  I^tadoo,  psteot  agent,  fbr  Improfa- 
menu  In  tha  manufacture  of  wbec^  tyrea,  aad  boops.  {_li  cummnalcMMk^-' 
June  \i. 

William  Edward  Newton,  of  Cbancerr-Iaoe,  dvn  enaloeer,  (be  Unproprementa  In 
tbe  conotruclion  of  fences.    (A  com  monies  il  on .)— June  l!>. 

WUUbd  Burgcai,  of  Newfata-Hreeit,  gulLs-pcrcba  mcnhanl,  for  IiDpromBsnto  In 
Ibe  mannfactura  of  gntta-psfchs  taUag.— June  'Jl. 

lean  Bantlats  Georges  Laadea,  of  Paris,  civil  engineer,  (or  eeruln  Improreiaeate 
In  iDcoraoiJTa-anglnea,  part  of  wblcb  Improrementa  are  also  appUcabla  lo  other  ea. 
gines.— Joaa  S4. 

Clande  Araotu,  of  Parts,  gentleman,  for  certain  Improvemcala  la  tbe  oonstrnrtlon 
of  rallwey- carriages  .—June  U4. 

Aleiandcr  Johnston  Warden,  of  Dundee,  manuKsctaier,  for  Improwmeoto  la  Ihe 
nus.ufkctnre  of  certain  descriptions  of  carpels.— June  34. 

Jsmes  Oiggio  of  Usnchtstrr,  roanufaLturlog  cfaemtst,  for  certain  ImprorameDtB  In 
bleaching  and  tiivurliig  woven  and  tralxls  fabrics  and  ysma.— Juaa  U. 

Juaepb  Swan,  of  Glassow,  North  Itrllaia,  engineer,  ror  Imprsremonta  In  the  pm- 
dactloD  of  Dg^ired  turfeccs,  and  In  printing,  and  lo  the  machinery  or  apparatus  tued 
therein,— June  24. 

George  Peaiaon  Renshaw,  of  the  Park,  Nuttlngbam,  dvll  cnglocer,  (tor  Impmra- 
menu  in  nutlag  and  shaping.- June  2*. 

Jamm  Edwanl  M'Oonnell.  of  Wolverlon,  Bocks,  dvll  engineer,  for  Improvamaate 
lo  steam- engines.  Id  boilers,  and  other  vessels  for  containing  dulds.  In  railways,  and 
tn  maiertsis  and  appsrnlns  employed  Iberdi.  or  cvoncdctl  tbarewlth,— June  34. 

Joaeph  Bart  Uortlmer,  of  BlU-street,  Pcckban,  for  tmaroveiiwols  la  taniBa.— 
Jane  34.  k  i— 
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.-In  tbe  paper  by  Uj.  Clayton,  on  tbe  "  Towcra  aftd  Splrea  of  tbe  Cttf 
*  am44  p.  lom,  Une  30  fnta  bottom,  /or  '•  tower  "  read  "  town." 
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ST.  HELENS  CHURCH,  PADDINGTON. 

Thohas  Meybb,  E«q,,  Architect. 

(mth  an   Engraving,   Plate  XXVU.) 

The  Engraving  fthows  a  perspective  view  of  St.  Helen's 
church,  free  Kchooln,  and  prietit'o  house,  in  cotirte  of  erection 
at  Westbuurne-grave  North,  I'nddingtun.  under  the  Ruiienn- 
tendence  of  Mr,  Meyer,  the  architect,  on  two  adjoining  plots  of 
freehold  ^ound  purchRsed  nt  h  cost  of  V^OO/.  A  portion  of  the 
schooU  were  commenced  in  May  lH.il,  and  were  opened  a«  a 
temporary  chapel  on  the  2nd  of  December  following,  by  Cardl- 
nai  »Vi*einan.  This  portion  of  the  nch^wiU  h.i«  been  erected 
Qpon  the  sole  rettpon^iljility  of  Dr.  Ma^ee,  at  a  coat  of  1500/,^ 
including  boundary  walls,  gates,  belfry,  and  aeccftsary  fittings, 
and  accommudates  abuut  '^m  peritond.  The  principal  front  is 
faced  with  bricks  from  Iteaulieu,  Hampshire,  and  the  stone  for 
the  dres&ings  ia  the  Box-ground  Uath.  The  roof  is  open  and 
stained,  and  the  belfry  constructed  in  timber,  and  covered  with 
1«mI;  the  crocketH  to  Kpire,  gublet«,  and  pinnacles  are  also  in 
lead.     The  builders  were  Afessra.  Smith  and  Apptcford. 

A  second  contract  of  ei3U.  has  also  been  entered  into  by  the 
abuve-nanied  builders  for  erecting  the  carcase  of  the  church,  the 
tower  to  be  carried  up  to  the  underside  of  belfrj',  the  sacristies 
finished,  and  the  boundary  inclusures.  The  walls  are  built 
to  the  height  of  the  aisle  parapets,  and  about  iOOdl.  on  the 
contract  haa  already  been  expended.  The  external  facings  to 
the  church  and  sacristies  are  in  Kentish  rag,  witli  Box-ground 
Bath  Ktone  dressings.  The  step*  are  of  Crnpleitb  stone,  and 
the  nave  pillars  I'urtland  stone.  The  flour  of  the  church  stands 
about  4  feet  above  the  level  of  the  road.  There  are  three  en- 
trancee  at  the  west  end  of  the  church,  and  one  at  the  east  end 
for  the  acolytes;  an  organ  gallery  over  the  west  end;  two  con- 
fessionaU  leading  out  of  the  north  aisle,  and  one  from  between 
the  south  aisle  and  sub-s<icristy.  It  i*  intended  to  have  a  »cle 
altar  at  the  east  end  of  each  aisle.  There  ia  not  to  be  any  rood 
to  the  chanreL  The  whole  of  the  church  is  to  be  groined,  and 
will  afford  uccummodation  for  800  persons  seated. 

LfiilUtor  n>«a IQS  A 

Lrafftb  Of  clianni    31  8 

Wkole  Uttftb,  ieiUf*  of  walta   1X7  « 

Luitit  «f  north  sUU 116  8 

Iiaiif  tk  of  MMith  gUlr W3  ft 

tUOtof  lowvr,  oiiuldeof  wilU 1»  0 

WU(h  ot  navr,  lu  rtntrt  of  ptllara CS  0 

Wtdibor  Uiltt,  Lorcjitr*  of  pUUn  neh  1110 

Vhol*  w(dtt),  liiilitruf  walk 46  8 

Hrigbt  ol  iowtr%na  iptre lUft  • 

^^              Bright  uf  (ia*«  and  rhaDccI,  to  ipni  cf  gralalag.,  <>.,  •Vt  9 

^L             Uelirbl  af  iian>  10  rlctge  01  fouf.  Inini  SoDT  Itn*. fiO  V 

^H             Hilgblof  ttlilca,  to  apex  of  grviuliiB 23  S 

ON    A    REVIVED     MANUFACTURE    OF    COLOUUED 
GLASS    USED    IN    ANCIENT    WINDOU'S. 
Hy  CiiAULKN  Winston. 
l^Paper  read  at  the  Royal  Institute ^ Bntith  Architectt^  Jane  I4fA.] 

Thk  point  to  which  I  have  to  direct  your  nttention  is,  "a 
revived  manufacture  of  glaiis  used  in  ancient  window^;"  but,  in 
order  that  the  importance  of  the  subject  may  not  be  under- 
rated, 1  wish  to  make  some  remarks,  in  the  fiist  place,  on  the 
harmony  observable  between  the  ditiinn  and  execution  of  glass 
paintings  and  the  ijuulity  of  the  miitertiU  of  wlnnh  tliey  are 
composed — A  harmony  which,  thi'ugli  inure  remarkable  at  some 
periods  than  iit  others,  may  yet  lie  obfeerved,  in  a  greater  iir  lesa 
degree,  in  all  works  having  any  pretension  to  originality.  It  is 
only  wtien  the  perception  of  the  artixt  has  become  blunted,  and 
his  invention  paralysed  by  a  habit  of  servile,  unreflecting  imi- 
tation, that  ah  trace  of  this  harmony  id  lo«t.  I  cannot  better 
illustrate  my  meaning  than  by  contracting  the  glass  paintings 
of  the  middle  uf  the  sixteenth  century  with  those  of  the  twelfth 
and  thirteenth. 

At  this  early  period,  when  the  richest,  the  most  beautiful, 
and  the  deepest  colouring  in  giants  that  we  are  acf|UHinted  with 
was  employed,  we  always  find  that  the  picture  was  Etoth  de- 
signed and  executed  in  the  siniple.-^t  manner.  There  are  no 
complicated  gronps — no  atmospheric  effects — hardly  any  effect  of 
light  and  shade, — ainl  no  high  liniiili.  If  a  group  is  represented, 
the  iigures  nil  appt-ar  to  be  in  the  same  plane,  and  to  \tv.  cut  out 
by  a  stiff  background  of  deep  blue,  or  red.  A  landscape  is 
rarely  attempted;  when  this  is  the  case,  it  ia  symbolised  rather 

No.  !«l.— Vol.  XV.— Auoist,  1852- 


than  represented  by  treea,  buildings,  or  other  accessories,  of 
most  medirval  cut  and  eonventional  character,  which  always 
appear,  by  the  potiitivene&<i  uf  their  colouring,  to  be  in  the  same 
plane  as  the  figiires,  and  tike  them,  are  cut  out  br  the  aforesaid 
stiff  background.  The  whole  expremion  of  the  dniwing  is  con- 
veyed by  means  uf  strong  black  outlines,  the  effect  of  which  is 
usually  lieightened  by  a  simple  wash  uf  ehaduw  in  half-tint,  the 
edges  of  which  are  left  hard.  In  short,  the  artists  uf  this  early 
time  seem  to  have  aimed  at  producing  little  else  than  a  rlcli 
mosaic,  of  the  most  vivid  anil  harmonious  hues.  I  say  they 
^eni  to  have  done  so, — for  I  am  morally  certain  that  thejr  were 
really  as  ambitious  of  pictorial  effect  us  anv  of  their  successors., 
and  that  their  not  having  achieved  it  resulted  rather  from  cir- 
cumstances and  want  of  ^kill  tlian  from  any  lack  of  intention. 
Had  these  men  really  adopted  a  flat  style,  on  principle,  tbe^ 
could  hardly  have  failed  to  avoid  those  inconsititencie»(  which 
are  so  obvious  in  their  works,  ^uch  as  representing  a  landscape 
at  all — under  such  conditions — shading  the  figure  and  giving  it 
greater  relief  than  the  canopy  undtr  M'hich  it  i^  supposed  to  be 
placed,  and  regulating  the  depth  of  the  shading  rather  by  the 
lixe  of  the  figure  than  the  intended  position  of  the  painting  ia 
the  church.  Had  they  acted  on  a  well-underi^tood  principle,  we 
might  have  expected  to  find  some  attempt  made  to  letwen,  if  not 
obviate,  the  indistinctnens  resulting  from  a  flat  treatment,  by 
means  of  a  proper  arrangement  of  the  culouring;  but  the 
instances  where  the  entire  colouring  of  a  group  is  strongly  con- 
trasted with  the  hue  of  the  bat:kground  are  ao  rare  as  to  justify 
the  suppuiiition  that  they  were  accidental.  I  am,  1  confens,  led 
by  these  and  tiniilar  considerations  irresistiby  to  the  conclusion 
that  the  gloHS  painters  of  the  twelfth  and  tliirtcenth  centuries, 
though  great  colourists,  were  not  in  other  respects  great  artists; 
and  ttiat  whatever  we  lind  good  in  their  works  is  the  rich  legacy 
of  antii|uity.  That  as  we  undoubtedly  owe  to  Pagan  times  the 
art  of  imparting  these  magnilicent  colours  to  glusii,*  so  do  we 
owe  to  the  influence  of  Pagan  art  that  style  of  low  relief  which, 
corrupted  by  the  Byzantines,  and  misunderstood  in  **y«  ages  of 
feythe,"  in,  nevertheless,  so  far  as  it  is  developed  in  the  windows 
of  the  twelfth  and  thirteenth  centuries,  so  truly  admirable,  he- 
cause  so  excellently  well  adapted  to  the  stiff  una  intense  colours 
of  the  period — colours  so  intense  and  unvarying  in  depth  as  to 
preclude  the  possibility  of  their  being  made  subservient  to 
those  pictorial  effects  Mhich  are  indinpenssble  to  the  satisfac- 
tory repreaentatioii  of  a  subject  whose  composition  would  rank 
above  that  of  a  bas-relief. 

The  contrHHt  afforded  by  turning  to  a  glass  painting  of  the 
middle  uf  the  sixteenth  century  is  ^'e^y  Ntriliing.  We  uo 
longer  behold  a  stiff  mosaic  depeuding  for  success  almost  exclu- 
sively on  the  richness  of  itti  colouring;  but,  on  the  contrary,  h 
picture,  brilliant  it  is  true,  but  renting  its  claims  quite  as  much 
on  its  composition  and  geiieraL  treatment  as  on  the  vivacity  uf 
its  hues.  Here  complicated  foreground  grcmps,  as  well  as  im* 
purtant  architectural  accessories  are  introduced;  they  are  deli- 
neated correctly,  and  highly  finished.  The  relative  distances 
of  the  various  objects  are  preserved  by  means  of  liglit  and 
shade,  and  the  landscape  background,  nionotonuuH  as  it  may 
appear  in  comparison  with  that  of  an  oil  or  fresco  painting, 
recedes  and  disengages  itself  from  the  figures  and  architecture, 
ini|iartiiig  to  tlie  picture  an  effect  of  atmosphere.  The  glass 
itself  differs  widely  from  that  used  in  the  twelfth  and  thirteenth 
centuries.  In  general  it  is  thinner  in  substance — it  is  always 
weaker  in  tint, — and  on  that  account,  if  regarded  simply  as  a 
vehicle  for  colour,  would  be  far  inferior  to  the  older  material. 
Yet  for  the  purpose  to  which  it  is  applied  it  could  not  be  more 
suitable.  Its  peUucidiie;as  and  ligbtness  of  tint  are  admirably 
calculated  to  display  the  high  finish  of  the  painting — to  favour 
atmospheric  effect,  and  vivid  contriiati^  of  light  and  shade.  Nor 
doeit  the  einpluyineiit  of  a  material  comparatively  so  flimsy  and 
weak  impart  a  corresponding  Bimsinesa  or  weakness  to  the  pic- 
ture. A  good  Hpecimen  of  Cin<iuc-ceiito  work  will  be  fuuiiu  as 
imposing  in  effect  aa  a  window  of  the  twelfth  or  thirteenth 
century.  Let  any  one  endeavour  to  call  to  mind  the  glass  at 
Chartres,  and  that  filling  the  four  windows  itf  the  Chapel  of 
the  Miraculous  Sacrament,  in  Brussels  Cathedral.     1  am  sure 

*  Thv  (rnlk  of  thU  irill  ■ufllcUiiMf  ■pp«*r  on  niai|ivliiff  th*  i-olontvil  rUm  of  lb« 
Ifreltth  century  with  ThvipnimrDior  Koman  «ad  Gnck  finis  luitt*  BntlAli  Muwvoi. 
»o  Cfrinplate  an  IdrDlKf  of  tolour  Br^ura  an  tiJrntity  af  manululuir.  nblcb  nftna- 
(scture.  tAtre  !■  cuml  gtouiid  for  UrlxilDg,  wai  hundcd  down  from  Pagao  lluin, 
llic  atronii  t(Minblatic«,  wblcb  iho  tnuil  ■u]>r>ActKl  tibtorvar  oiuit  ifCogiil**,  of  tba 
Iwc'tib  lu'l  tarU'  ibntmidi  rmtury  drk|>crlea  and  Sguno  lo  tbuot  of  ihe  Urtdt 
arbool  of  art,  niltc*  a  rcaaonabJi  jnfrrmca  that  th«  glaaa  paliitrn  of  Ihoa*  llmta, 
Ibougb,  In  all  piuballllty,  aaUm  ol  Um  coanU-lct  ia  irakti  tbcy  pracUatd,  danrcd 
Ibalr  art  fiom  tba  B)taBtlaas. 
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be  will  feel  an  ImpresBJon  that  he  has  «een  something  at  both 
places  equally  striking — something  ciiually  removed  from  flimai- 
neas  or  povertr.  The  paradox  is  eaiiljr  explained  when  «-e  con- 
rider  that  In  tne  motutics  of  the  twelfth  »n<i  thirteenth  renturles 
the  effect  of  the  gloss  U  bat  little  aided  by  contrnst  of  colour, 
or  by  ahading;  whereas  in  the  pictures  of  the  Cinque-cento 
period,  not  only  ii  the  colour  arranged  in  bmailer  maiiAOft,  which 
IS  of  Itxelf  H  great  assiKtsnce  to  a  poor  material,  but  the  strong- 
est contrasts  of  colour  and  of  light  and  shade  are  employed. 

I  have  now  compared  the  bent  exponent  [  have  been  able  to 
find  of  a  flat  atyle  of  glass  painting  with  what  I  believe  to  be  a 
perfect  ezuunent  of  the  rotund  or  pictorial  strle  of  glasn  paint- 
ing— and  I  have  endeavoured  to  point  out,  that  to  each  speci- 
men the  (pinlity  nf  the  glass  and  mode  of  painting  it  are  alike 
different — and  further^  that  each  kind  of  glass,  and  each  mode 
of  using  it,  are  severally  calculated  to  act  and  rt^act  U|>on 
one  another,  so  as  to  set  both  off  to  the  greatest  advantage. 

It  will  be  uiteful  to  pursue  the  subject  further,  and  ehow  that 
during  the  whole  interval  which  elH|)M:d  betw<>cu  the  abandon- 
ment of  the  flat  or  mosaic  style,  at  the  end  of  the  thirteenth  or 
middle  of  the  fourteenth  century,  and  the  adoption  of  the 
rotiiud  or  pictorial  Ktyle,  which  it  took  two  centuries  to  perfect 
in  the  (Jnque-cenco, — a  certain  harmony  existed  hctureen  the 
qaaiitv  of  the  material  and  the  mode  of  working  it.  It  would 
be  ratWr  a  inntlcr  of  curiftsity  than  of  practical  advantage  to 
speculate  on  the  causes  which  led  to  these  changes  in  the 
quality  of  the  material  and  the  mode  of  working  it.  If  1 
might  hazard  a  conjecture,  I  should  be  inclined  to  say  that  It 
was  a  change  in  the  manufartiire  >vhich  induced  or  necetwitated 
u  change  in  the  painting,  and  not  the  reverse;  becnu»e  wc  know 
that  from  i'linys  time,  downwards,  the  effort  has  always  been 
to  improvo  on  the  nmnufacture  of  glass — that  is,  to  render  the 
material  more  pure  and  pellucid,  uinl  better  tittpd  for  dotiict^tic 
purposes,  without  reference  to  its  employment  in  painted  win- 
dows. Hut  however  iim  may  be,  each  change  in  the  mariufac- 
turc,  and  each  change  in  the  miMle  of  painting  were,  in  general, 
coQtemporaneouii. 

There  wiw  but  little  change  In  the  quality  of  the  glaH  be- 
tween the  end  of  the  thirteenth  century  and  the  middle  of  the 
fourteenth,  if  perhaps  we  except  tUe  ileterioration  of  some  of 
tbe  i'<>lours~tnc  deep  blue  appears  to  have  lost  its  sapphire- 
like hue,  with  the  durline  of  Kyxantine  influencett,  tuwn  after 
the  middle  of  the  thirteenth  century.  And,  during  the  same 
perioil,  the  principles  of  the  flat  style  were  subjected  to  scarcely 
any  greater  violation  than  they  had  already  if  not  always  ttus- 
taiued.  Hut  in  the  second  hslf  of  the  fourteenth  century,  and 
as  it  would  appear,  in  this  country  at  least,  about  i:ti40,  an 
important  change  in  the  manufacture  of  the  material  took 
place.  The  tthite  glass  became  purer,  and  all  the  coloured 
glass  lighter  in  tint.  Simultaooously  an  equally  important 
change  in  the  mode  of  painting  was  effected.  It  is  true  that 
the  colouring  had  Wcome  broader  and  less  mosaic,  and  the 
designs  somewhat  more  pictorial,  previously  to  the  change  in 
the  material  in  1380;  and  this  is  particularly  remarkable  in  the 
glass  paintings  of  Oermany,  in  which  country  I  am  strongly 
inclined  to  think  that  the  alteration  in  the  glass  manufacture 
originated.  But  the  change  to  which  I  would  now  particularly 
advert  is  in  the  execution  of  the  painting. 

Wykeluim's  glaas,  at  New  College  Chapel.  Oxford,  which  is 
one  of  the  earliest  specimens,  may  be  referred  to  in  illustration 
of  it.  The  outlines  became  thinner,  the  shadows  broader  and 
softer,  the  painting  altogether  higher  wrought  and  finished,  and 
the  treatment  generally  more  pictorial.  Uy  the  end  of  the 
fourteenth  ceoturv,  the  new  style  of  execution  was  established, 
as  we  see  it  in  tlie  east  window  of  York  Minster;  but  though 
rotund  ainl  jtictorinl  in  principle,  it  waa  not  rotund  or  pictorial 
in  effect  till  the  end  nf  the  first  quarter  of  the  sixteenth  cen- 
tury, when  the  bolder  practice;  of  the  Ctnque-cento  artists  broke 
out  in  all  its  vigour.  Still,  though  we  must  regard  the  works 
of  this  long  intermediate  period  as  inferior  alike  to  the  painted 

glaas  of  the  thirteenth  century  and  the  Cinque-cento  time. 
aving  neither  the  depth  of  colour  of  the  one,  nor  the  pictorial 
power  of  the  other,  it  is  impossible  to  examine  them  without 
perceiving  that  their  authors  must  have  felt  that  the  mure 
delicate  material  with  which  they  were  furnished,  invited,  if  not 
demanded,  a  more  delicate  mode  of  execution. 

Again,  we  may  trace  in  all  works  executed  since  the  middle 
of  Uic  sixteenth  century  down  to  the  present  time,  except, 
indeed,  the  recent  imitations  of  mediaeval  glaaa  patntingv,  a 
certain  degree  of  harmony  between  the  quality  of  the  material 


and  the  mode  of  working  It.  I  do  not  intend  to  enter  upon 
the  ctmparative  merits  of  the  mode  of  execution  adopted  by 
the  Cinque-cento  artista,  who  used  an  enamel  colour  only  for 
the  purposes  of  abading;  and  of  the  mode  of  execution  adopted 
jubaequently,  according  to  which  enamel  colours  were  used 
more  or  less  in  substitution  of  glass  coloured  in  its  manufacture; 
though  I  admit  I  entertain  a.  strong  opinion  in  favour  of  the 
former,  because  I  know  that  the  quetttiori  ia  extenmve  emmgfa, 
if  gone  into,  to  form  the  subject  of  a  separate  inquiry.  But, 
apart  from  this  consideration,  we  see  in  all  the  works  of  tbe 
Van  Lingea,  the  Prices,  the  Gervaises,  and  lastly  in  the  modern 
Munich  glass,  a  very  delicate  and  finished  Ktyle  of  painting, 
combined  with  the  use  of  a  material  so  delicate  and  pellucid  ts 
to  appear  extremely  flimsy,  were  its  tbinncas  not  disguised  hf 
the  mode  of  painting  it.  In  nit  glaN^  paintings,  theTefore,  of 
whatever  penud,  with  the  single  exception  I  have  named,  do 
we  find  the  execution  and  design  of  the  painting  vary  with  the 
quality  of  the  glas.f — being  simple  when  the  glass  was  rich  in 
colour,  and  not  over  transparent;  and  proportinnably  more  and 
more  delicate  and  complicated  as  tbe  glass  became  weaker  in 
colour,  more  pellucid,  and  more  thin  in  effect.  And  if  any 
proof  was  wanting,  either  that  these  cormponding  changes 
were  intentional,  or  dictated  by  good  taste  and  sound  sense,  it 
is  amply  afforded  us  by  the  modern  copies  of  mediwval  gUias, 
and  even  by  the  devices  resiirted  to  in  order  to  insure  as  tnut^ 
as  poasible  the  fidelity  of  tbe  imitation;  and,  I  am  sorry  to  add, 
the  enormous  mendacity  not  unfrequently  relied  upon  in  sup- 
port uf  a  bad  case.  The  works  to  which  I  allude  are  copies  of 
glass  paintings  of  the  twelfth,  thirteenth,  fourteenth,  and  fif- 
teenth centuries.  Some  persons  roundly  assert  that  there  ezbu 
a  positive  ideutitv  of  effect  between  these  copies  and  the  origi- 
nals: others  aeek  to  excuse  any  apparent  difference  by  the 
remark  that  age  al»no  is  wanting  to  complete  the  identity.  In 
dealing  with  tlicse  assertions,  I  shall  assume  the  possibility  of 
making  exact  copies  of  the  design  and  manipuintimi  of  ancient 
glass  paintings,  for  though  I  have  never  met  with  an  instance  of 
such  exactness  in  Knglish  work,  1  certainly  have  met  with  it 
repeatedly  in  French.  1  shall  therefore  found  whatever  I  have 
to  urge  in  disproof  of  this  alleged  identity,  or  would-be-identity, 
upon  an  examination  of  the  nature  and  quality  of  the  materia! 
01  which  these  copies  are  Gompu<4ed. 

1  have  discovered  a  aimiile  mode  of  testing  whether,  on  the 
one  hand,  glatts  is  sufficiently  opaque  so  as  not  to  appear  flimsy 
or  watery  »hea  put  up  in  a  window,  unassisted  by  shading, 
according  to  the  practice  of  the  flat  style  of  glass  patntincr;  on 
the  other,  whether  it  is  sufficiently  clear  to  produce  as  brilliant 
an  effect  as  the  old  does.  As  follows:  If  the  glass  when  held 
at  arm's  length  from  the  eye,  and  at  the  distance  of  more  than 
a  yard  from  an  object,  does  nut  permit  of  that  object  being  dis* 
linctty  seen  through  it,  the  glass  will  be  sufficiently  opaque. 
And,  if  when  held  at  the  same  distance  from  the  eye,  and  at 
the  distance  rjf  not  more  than  a  yard  from  the  object,  permits 
of  its  being  distinctly  seen  through  the  glass,  it  will  be  sufB- 
cletir  and  transparent.  1  have  found  this  to  be  the  case  with  ■ 
great  many  pieces  of  glass  of  the  twelfth,  thirteenth,  and  four- 
teenth centuries,  which  had  been  rendered  clear  by  polishing 
the  surface,  or  which  were  already  quite  clear;  for  it  is  a  great 
mistake  to  suppose  that  all  otd  glass  has  been  rendered  dull  on 
the  surface  by  exposure  to  the  atmosphere.  I  have  seen  a  good 
deal  of  gloKs  of  the  twelfth  and  thirteenth  centuries  that  is  as 
dear  now  as  when  it  was  fintt  made,  its  surface  not  having  been 
corroded  in  the  least,  liut  the  glass  of  which  these  imitative 
works  are  made  is  either  smooth  on  the  surface  and  m  pellucid 
or  watery  as,  when  held  at  arm's  length,  to  permit  of  any  object 
being  perfectly  seen  through  it  which  is  at  the  distance  of  100 
or  even  UKH)  yards,  or  more;  or  else  is  artificially  roughened  on 
the  surface,  a  practice  which  reduces  the  condition  of  the  glass 
nearly  to  that  of  ground  glass,  for  when  held  at  arm's  length, 
it  will  not  permit  of  any  object  being  seen  distinctly  through 
it  which  is  distant  more  than  an  inch  from  the  glass. 

The  practice,  not  unfrequently  resorted  to  by  the  itnitatora  of 
old  glass,  of  an/tf ufl^nj^  smooth-surfaced  glass — that  is,  dulling 
it  with  the  enamel  colour  used  for  painting  the  outliuea,  renders 
it,  when  held  at  arm's  length,  nearly  if  not  quite  as  opaque  as 
rough-surfacetl  g]a.<ts;  indeed,  almost  the  only  perceptible  differ- 
ence, in  this  respect,  between  rough-surfaced  gUiss  mid  smooth- 
surfaced  glass  that  lias  been  antiquated,  is,  that  the  former  is 
free  from  the  tiut  necessarily  ini|Hirted  to  the  latter  by  the 
enamel  colour  with  which  it  is  antiquated.  Thus  we  find  that 
imitations  of  glass  of  the  twelfth,  thirteenth,  or  fourteenth  oeo- 
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turjTf  if- executed  in  smooth -surraccd  gUsR  that  has  not  been 
aatiquftted.  Are  very  poor  aod  watery  in  comparison  with  orif(i- 
nal  work  of  the  period.  And  thM  if  executed  in  glasit  that 
bai  been  antiunated,  or  rough -surfaced  gilass,  they  arc  much  too 
opaque.  J  a  tne  one  case,  to  speak  popularlv,  the  vinon  pawea 
to€i  uninterrujilfdly  Ihrnugli  tne  glassj  in  tlie  other,  it  is  stop- 
ped at  the  surface  of  the  guso,  instead  of  pawing  about  a  yard 
thruugh  it,  an  in  the  case  uf  ancient  work. 

I  might  6how  the  non-identity  of  modern  gla«ii  with  ancient, 
even  by  a  reference  to  the  difference  of  its  coluuring.  The 
old  being  iiirariably  harmoniouft  and  rich,  the  modern  nlmocC 
as  invariably  raw,  crude,  »nd  poor  in  tone — a  circumstance 
arising  partly  from  the  u&e  of  ciifouringmaterialti  different  from 
MiOM  formerly  employed,  partly  from  a  <liffercnce  ill  the  make 
of  the  glajw.  Hut  I  am  content  to  leave  the  case  an  it  stand«. 
I  cannot,  however,  forbear  the  remark  that  it  is  tnomt  imiuaing 
to  find  many  earnest  admirers  of  niediwval  imitations,  who, 
though  appnreiitly  ignorant  of  the  practice  of  rou^hing  the 
surface  of  glaiw,  are  aware  of  the  ]>eriiicioui>  effect  uf  "eunudg- 
jng"  or  '^antiquating"  that  which  is  smoothly  surfaced,  attri- 
buting to  windows  on  which  neither  of  these  practices  ha«  been 
employed  the  effect  of  ancient  one^i,  because,  as  they  assert, 
"'the  glass  then  remains  clear  and  pure  as  in  ancient  times." 
IV as  there  ever  so  entire  a  misconception!  U  ffimainess  or 
wateriueas  a  characteristic  of  ancient  glassf  Do  we  ever  find 
tfae.glMi  even  of  the  hixteenth  century,  an  flimsy  and  watery  as 
thttnsed  in  the  works  to  which  thev  allude,  hs  exact  imitations 
of  glass  paintings  of  the  thirteenth?  Of  course  we  do  not*  I 
isy  of  course,  because  recent  analysis  has  discovered  the  pre- 
sence of  at  least  one  cooatituent  uf  old  glass,  which  does  nut 
exist  in  the  modern,  and  which,  on  being  purposely  introduced, 
produces  tlie  self-same  effect  of  solidity  and  richuess  which  we 
perceive  and  admire  in  the  old. 

It  is  now  time  to  advert  to  the  revived  manufacture  of  glasi. 
wbicli  con<<titute8  the  text  of  this  paper.  And  in  doing  so,  I 
must  disclaim  any  merit  which  may  attach  tu  tlie  diticuvery 
beyond  having  started  the  inquiry  which  led  to  it,  and  &ome- 
times  having  given  an  opinion  on  the  quality  of  the  colours 
produced.  The  merit  of  the  disctivery  is  to  he  ascribed  to  the 
chemical  icieoce  of  ray  friend  Mr.  Mcdtock,  of  the  Royal 
College  of  C^hemiettry,  and  the  practical  skill  of  Mr.  Edward 
Onan,  «f  Messrs.  Powdl'ii  glaitH-wurks  iu  Whitefrium. 

I  was  anxious  in  the  autumn  of  1840,  to  prucure  Mime  blue 
glass  like  that  of  the  twelfth  century — that  is  to  say,  not  a  raw 

Eoeitive  blue,  sucli  as  we  see  in  modern  windows,  but  n  soft, 
right  intense  blue,  or  rather  a  sort  of  neutralised  purple.  And 
for  thiij  pur}>o8e  1  submitted  some  twelfth  century  blue  glass  to 
31r.  Medluck  for  analysis.  He  completed  his  analysis  in  Kaster 
week,  1B60,  and  thereby  determined  that  the  colouring  matter 
va«  cobalt;  thus  putting  an  end  to  many  iiigcuiouN  spcculatiuris 
that  had  been  pruviuuHly  formed  on  the  subject:  some,  I  urn 
siVaid,  witliout  nmch  re/lection.  The  lapiH  lazuli  theory,  which 
has  been  embraced  by  Mr.  Ilendrie  in  his  translation  of  Theo- 
philoS)  and  Mrs.  Merriheld  in  her  ^Ancient  Practice  of  Paint- 
ing,* is  indeed  up|»OMed  to  the  teKtimony  of  Ur.  Merret  in  the 
seventeenth  century,  in  a  note  by  him  on  ilie  Treatise  of  Neri, 
where  he  declares  that  he  had  ascertained  by  experiment  the 
impositibitity  of  coluuring  glatts  blue  with  lapis  laxuli,  about 
which  there  can  be  no  doubt.  Mr.  Medluck  intends,  I  knnw,  ta 
prosecute  inquiriee  on  the  subject  of  blue  glass,  and  tu  analyse 
various  specimens  from  the  twelfth  to  the  sixteenth  century, 
vben  we  Icnow  that  cobalt  was  employed,  ao  as  to  form  a  series 
wfaicb,  when  connected  with  the  aualyses  of  Komaii  and  Gieck 
glass  made  bv  Sir  Henry  L>e  la  Ueche  and  others  will  form  a 
most  valualtle  chain  in  the  history  uf  the  manufacture.  Jt 
would  therefore  be  unbeiximing  iti  aio  to  anticipate  Mr.  Me<I- 
iock's  Memoir,  by  giving  a  more  detailed  statement  of  this 
aiiatysta.  1  may,  however,  add,  that  the  discovery  of  the  true 
colouring  matter  was  hut  one  of  t)ie  beneticial  results  of  this 
analysis  for  in  working  it  out  urncticHlly,  in  which  due  atten- 
tion was  paid  to  the  ntscient  recipeK,  the  ancient  art  of  nwiking 
vbitcand  coloured  glass  was  in  effvct  revived,  1  say  revived. 
/or  between  the  glass  thnt  has  been  already  made  and  the  old,  1 
can  discover  no  perceptible  difference,  though  1  hiive  tested  it 
in  every  way  that  I  can  conceive  i>hi>rt  of  nrtually  having  a 
window  made  uf  it,  I  hud  hoped  that  it  would  have  been  nub- 
jected  to  this  test  ere  now;  but  it  will  at  all  events  be  very 
shortly  submitted  to  it,  and  as  the  blue  in  question,  and  indeeil 
the  rest  of  the  new  glass  already  made,  in  destined  for  some 
windows  in  tlie  round  part  of  the  Temple  Church,  in  wlildi  my 


friend  the  Rev.  J.  L.  Petit  and  myself  are  interested,  I  need 
not  sny  that  you  will  »U  have  an  opportunity  of  judging  for 
yourselves,  whether  or  not  the  experiment  is  successful.  It  is. 
of  course,  never  wise  to  halloo  till  you  are  out  of  the  wood; 
and  had  I  foreseen  the  unavoidable  delays  thut  have  retarded 
the  manufacture,  1  should  have  declined  addressing  you  at  pre- 
sent. However,  as  my  name  was  actually  put  down,  I  did  not 
think  it  right  to  cause  fresh  arrangements  to  he  made,  more 
particularly  a.i  I  have  reasonable  grounds  for  believing  in  the 
success  of  the  experiment. 

I  have  to  appeal  to  you,  the  professors  of  tho  noblest  of  arts, 
in  favour  of  this  unhappy  art  of  glafis  paintincr.  1  call  it  an 
art^  because  it  is  impossible  to  hnjk  at  the  glass  at  Chartres, 
Angers,  or  Brussels,  without  feeling  that  glass  painting  was 
once  practised  by  artists.  I  will  ask  you  by  whom  it  is  nov 
practised  in  this  country?  for  abroad  it  is  still  artiMticul, — and 
further,  wht>Ke  fault  is  it  tliut  it  continues  iu  such  bad  hands.' 
It  cannot  be  fur  lack  of  pecuniary  encouragement,  for  I  doubt 
not  but  that  if  all  the  money  that  hsM  been  expended  on  painted 
windows,  within  the  last  twenty  years,  were  added  together,  it 
would  equal,  if  nut  exceed,  the  sums  paid  to  Raphael  or  Michael 
Angelo.  The  fault  lies  in  those  who  have  imbibed  the  exagge- 
rated and  rather  sentimental  estimate  of  the  middle  ages  whicli 
is  so  fashionable,  who  persist  in  regarding  those  ages  at  a 
distance,  which,  softening  down  deformitieH,  keeps  mean  and 
deba&ing  ubjectKout  of  kigttt,  and  leaves  only  the  mure  noble  and 
lufty  ones  conspicuous, — who  suffer  their  feelings  tu  be  so  cap- 
tivated by  the  pleasing  phantom  of  their  imagination  as  tu 
admit  neither  beauty  nor  propriety  in  anything  that  does  not 
remind  them  of  tlie  middle  ages;  and  therefore  prefer  copies  of 
niediieval  work  to  anything  ilie  art  of  the  nineteenth  century 
can  invent.  To  such  persons  1  have  long  censed  to  address 
myself;  it  is  no  use  arguing  Hgninst  a  man's  feelings,  however 
conclusive  may  he  the  facts  adduced.  I  therefuro  appeal  to 
you,  who  possess  collectively  so  great  an  influence  in  these  mat- 
ters, whether  it  is  enough  to  have  improved  iu  the  nianulacture 
of  coloured  glass?  And  here  I  would  espcciailly  address  myself 
to  the  Greeks,  with  whom  I  am  connected  by  all  my  early  aeso- 
ciatiun«,  by  my  Piigan  education.  Is  there  any  rea«on  why 
painted  gla>>»  should  be  banitdicd  from  buildings  in  the  classical 
style?  Kor  Palladiiin  churches  you  have  the  <:inque-centu 
style  made  to  your  handt* — a  style  susceptible  of  high  artistical 
development,  and  which  neither  in  its  treatment,  nor  in  its  orna- 
ments, is  more  severe  than  the  architecture  of  tbu  building.  I 
advert  tu  thin  circumstance,  because  in  a  neighbuuring  church 
(St.  James's,  Piccadilly)  ntedia<val  influences  have  e>o  far  tri- 
umphed as  to  cause  the  introduction  of  painted  glass  more 
severe  in  style  than  the  church  itself — ^glan*  which  1  have  nften 
heard  made  the  theme  of  extravagant  udmirntiun.  And  fur 
churches  in  the  Greek  style,  surely  it  would  not  be  difficult  to 
form  an  artistically  flat  style;  1  say  flat,  because  a  ffut  style 
may  be  made  more  severe  than  a  rotund  style  could  he  in 
painted  gla^t,  using  the  powerful  and  beautiful  colours  whose 
resiucitation  I  have  proclaimed,  and  resorting  to  the  pure 
models  of  antiquity  for  the  forms.  T)ie  researobas  of  Mr. 
Penrose  and  others  have  exploded  the  idea  that  weak  colours 
only  are  appropriate  for  the  decoration  of  Greek  architecture; 
why  not  then  use  deep  colours  in  the  windows,  and  Hhame  the 
mediaivalfi  into  some  Mirt  uf  improvement,  by  associating  beau- 
tiful colouring  with  exquisite  drawing. 

In  the  course  of  the  discusaon  which  followed  the  paper,  Mr. 
Wyutt  wished  to  know  if  subjecting  the  paintings  of  ancient 
windows  to  any  alkaline  wash  bad  the  effect  of  cleaning  them 
without  rendering  the  colours  crude,  by  removing  the  softening 
down  of  tone  which  time  had  produced.  Mr.  M'inston  replied 
that  he  hud  waxhed  a  good  number  uf  pieces,  and  foimd  that  it 
hud  the  efft^ct  of  making  the  colours  purer.  Some  of  the  glass 
lo  which  he  had  applied  the  test  was  as  clean  as  it  was  the 
day  it  WHS  put  up,  and  the  only  reason  he  could  assign  for  it 
was  that  it  contained  a  greater  quantity  of  silex  thiin  usual,  in 
proportion  to  the  alkali,  and  was  therefore  not  so  easily  at- 
tacked by  the  atmosphere.  Jt  was  capable  of  being  toned 
down;  and  then  certainly  sume  of  the  colour  must  be  lost.  The 
glass  in  King's  College  Chapel,  Camhridtje,  was  of  the  same 
date  and  ds  light  as  that  u^d  in  the  <^  uthedral  at  Brussels,  and 
he  had  cleniicil  bume  of  it  and  found  the  same  result,  thnt  old 
glass  cleaned  had  a  better  effect  than  uncleaned  glass  of  the 
same  date;  but  comtmred  with  modern  glass,  old  gliuts,  cleaned 
or  uncleaned,  will  always  be  found  superior  in  tone  and  effect. 
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ST.   PAUL'S   CATHEDRAL,   AKD    ITS   APPROPRIATE 

DECORATIONS. 

B^  FwLAKcn  Cbamieb  Penbobe,  Architect. 

[Paper  read  at  the  Royai  InttUute  qf  BritUh  ArehUetta.] 

St.  PArt's  l.'fithedrHl  at  present,  and  for  the  last  twenty  yeam 
or  fio,  has  suifered  some  deprecihtion;  hut  it  muAt  Hlwayx  miiin- 
tain  itK  dij^nity  as  it  deserves.,  and  whatever  rtylea  or'fnnns  of 
architecture  may  be  in  vogue,  I  feel  ttatinlied  that  it  will  main- 
tain its  mag^nificent  flupremncy  ahnve  aU  the  liutldingv  of  its 
own  aj^,  und  I  believe  of  any  later  one.  There  are  many 
Ihinffa  in  St.  Paul'^  which  we  cannot  altogether  admire,  and 
which  deserve  even  blame;  but  taking  it  on  the  main  idea,  1 
think  we  must  admit  that  there  ia  no  building  to  be  compared 
with  it,  exceptin(f  the  mafrtiificent  Vaticon.  It  baa,  however, 
always  retoinod  many  admirers;  and  here,  at  any  rate,  where 
we  meet  to  give  an  impartial  consideration  to  matters  of  art,  it 
must  always  have  them,  even  among  those  who  study  (lotfaic 
architecture  chiefly.  I  feel  certain  there  is  not  one  here  who 
denies  the  mnj^nificence  of  St.  Paul'K.  It  may  be  the  fashion  of 
some,  who  do  not  take  the  trouble  to  investigate  the  whole  sub- 
ject, to  turn  away  their  eyes  from  its  beauties;  but  all  who  do 
properly  study  architecture,  must  be  satisfied  of  its  mngnih- 
cence.  The  pleasure  given  by  the  contemplation  of  such  n 
building  is  the  uurest  test  of  its  grent  excellence;  and  there 
can  be  no  dimbt  that  the  combination  of  audi  magnificent  sci- 
ence, both  iheoretical  and  constructive,  in  its  Ar<:hitect,  and  hi-* 
very  great  love  of  the  beautiful,  and  (wmsidering  the  time)  his 
great  freedom  from  the  errors  which  were  tlien  fashionable,  are 
most  remarkable;  because,  if  we  compare  hi*  vaguricA  with  those 
of  Borromini,  who  was  almost  his  contemporary,  we  shall  find 
that  he  is  perfect  purity  itself.  He  was  indeed  most  lovely  in  his 
life;  during  which,  as  in  his  death,  he  was  scarcely  divided  from 
his  building.  He  lived  to  the  age  of  91  years,  for  fifty  of  whicli 
he  was  the  Surveyor-General,  not  being  dismissed  from  that 
office  till  Inte  in  life,  in  the  beginning  of  the  reign  of  George  I. 
About  the  year  1660,  Wren  seems  to  have  bestowed  very  great 
attention  on  architecture.  He  built  severnl  buildings  at  Oxford 
and  Cambridge,  and  appears,  in  fnci,  to  have  inient  altogether 
upwards  of  sixty  years  in  the  practice  of  architecture,  with 
such  energy  and  activity  as  probably  bus  never  been  paralleled. 
We  should  look  with  affection  at  the  memnrials  that  such  a  man 
has  left;  and  what  could  be  n  more  delightful  object  tban  to  aee 
completed,  nccordtug  to  hiw  ideas  *he  magnificent  building 
which  gives  the  greatest  lustre  to  his  name! 

The  e.xterior  of  St.  Paul's  is  tolerably  well  completed.  There 
are  some  points  which  Sir  C.  H'ren  intended,  and  it  would  bo 
well  if  they  had  been  completed;  but  it  is  not  attention  to  tlie 
exterior  that  is  so  much  wanted,— it  is  to  the  interior,  which  is 
in  a  lamentably  deficient  state,  not  only  from  the  greater  part 
of  the  decorations  that  were  intended  by  him  having  been  left 
undone,  but  because  there  Iism  never  been,  KJnce  the  building 
was  concluded,  ii  pnjper  feeling  of  public  spirit  to  maintain  it 
in  the  state  in  which  it  hhnuld  he  kept.  The  Dean  and  Chap- 
ter have  done  a  grent  deaH;  they  have  kept  the  bTiilding,  in  all 
essentials,  in  a  sound  and  firm  condition;  the  estates  belonging 
to  such  a  building  are  not  large,  indeed  they  are  only  sufficient 
just  to  keep  the  fabric  in  ordinary  repair.  That  has  been  done, 
and  the  question  now  Is  une  of  decoration,  wbicb  does  not  pro- 
perly fall  to  them  to  mnn.ige,  nor  can  they  be  expected  to  do  so. 

There  has  never,  for  the  laMt  l-to  years,  been  so  hopeful  a 
time  for  bringing  this  subject  forward  as  the  present.  The 
authorities,  generally,  of  St.  Paul'it,  have  hitherto  dixcouraged 
any  attempt  at  moving  in  the  matter;  but  now  they  are  vcrj' 
desirous — most,  if  not  all  of  them — that  something  should  be 
done  to  put  the  building  in  a  more  Siitisfactory  state  an  regards 
decoration:  the  Dcaii,  especially,  appears  to  have  the  well-being 
of  the  church  more  at  heart  than  any  of  his  predecesMors  since 
the  time  of  Sanuroft,  who  was  Dean  in  Wrens  time.  'I'he  pre- 
sent Dean  of  St.  FtLul's  h»»  kindly  encouraged  thin  attempt  to 
bring  the  present  subject  before  your  notice.  The  main  object 
to  consider  is,  what  decorations  are  suitable  to  the  building; 
and,  in  determining  thi*,  the  views  of  Wren,  so  far  as  they  are 
known,  should  be  coniiidered  first,  and  should  carry  more  weight 
than  any  others.  I  will  therefore  read  several  extracts  which 
1  have  made  from  the 'Parentalia,' and  I  shall  be  obliged  to 
appeal  to  your  indulgence  if  they  are  longer  than  they  should 
be  in  an  original  paper;  but  the  ^Parentalia'  is  a  work,  com- 
pwod  mainly  by  Wrea'a  sou,  from  his  own  documents,  and 


finally  publiiihed  by  his  grandson;  and  therefoiT,  though  it  li 
written  of  Wren,  it  is  almost  always  Wren's  own  words  that 
are  used.  In  page  «62,  Wren  writes  a  letter  from  France, 
which  shows  how  much  he  felt  concerned  in  the  interests  of  the 
arts  and  manufactures:  "[  shall  bring  you  almoet  all  France  on 
paper,  which  I  found  by  some  or  other  ready  designed  to  my 
hand,  in  which  I  have  spent  both  labour  and  some  money. 
Bernini's  design  of  the  Louvre  I  would  have  given  my  akin  fair, 
but  the  old  reserved  Italian  gave  me  but  a  few  minutes  view; 
it  was  five  little  designs  on  paper,  for  which  he  hath  received  ju 
many  thousand  pistoles;  J  had  only  time  to  copy  it  in  my  fancy 
and  memory;  I  shall  be  able,  by  discourse,  and  a  cravua,  to 
give  you  a  tolerable  account  of  it.  1  have  purchased  a  great 
deal  of  Taille-douoe,  that  I  might  give  our  countrymen  exam- 
ples of  ornaments  and  grotesks  in  which  the  Italians  them- 
selves confess  the  French  to  exceL  I  hope  1  shall  give  you  a 
very  good  account  of  all  the  best  artists  of  France;  ray  busi- 
ness now  is  to  pry  into  tradeti  and  arts.  I  put  myself  into  oil 
shapes  to  humour  them:  'tis  a  comedy  to  me,  and  though  some- 
times expenceful,  I  am  loth  yet  to  leave  it."  This  was  in  166S, 
before  the  Great  Fire  of  London.  As  soon  as  he  returned,  the 
subject  of  repairing  Old  St.  I'aul's,  which  had  been  long  in  an 
unsatisfactory  state,  was  mooted.  Inigo  Jones  bad  made  some 
rei>airs  to  the  building,  which  (excepting  the  portico)  were  not 
very  good  it  seems,  even  so  far  as  construction  was  oonceroed; 
and  they  had  come  to  ruin  in  Wren's  time — tJiat  is,  in  16€5. 

Wren  pro|>o8ed,  in  his  repairs  to  Old  St.  Paul's,  to  build  t 
cupola  nmnd  the  old  tower,  using  the  latter  for  fixing  the  scaf- 
folding, so  that  he  might  first  finish  bis  dome  and  then  take 
away  the  tower.  Then  he  says,  with  a  good  deal  of  knowledge 
of  what  people  would  like,  and  what  would  encourage  them  to 
proceed:  ''As  the  portico  built  by  Inigo  Jones,  being  an  entire 
and  excellent  piece,  gave  great  reputation  to  the  work  in  the 
first  repairs,  and  occasioned  fair  contributions,  so  to  begin  now 
with  the  domr  may  probably  prove  the  best  advice,  being  an 
absolute  piece  of  itself,  and  what  will  most  likely  he  finished  ID 
our  time;  will  make  by  far  the  most  splendid  appearance;  may 
be  of  present  use  for  the  auditory,  will  make  up  all  the  outward 
repairs  perfect,  and  become  an  ornament  to  his  Majesty's  most 
excellent  reign,  to  the  Church  of  England,  and  to  this  great 
city,  which  it  is  a  pity,  in  the  opinion  of  our  neighbours,  should 
longer  continue  the  most  unadorned  of  her  bigness  in  the 
world."  With  regard  to  his  wishing  so  much  for  a  dome,  it  is 
plain  that  he  had  that  in  his  mind  for  a  very  lung  time.  I 
have  here  two  or  three  instances  of  the  motives  which  seem  to 
have  led  him  to  the  dome  of  St.  Paul's.  Thrre  (referring  to 
the  ground  plans)  is,  I  suppose,  the  earliest  example — i^ienna 
Cathedral;  and  thai  is  Ely,  drawn  to  the  same  scale;  that  is 
Florence;  and  there  is  a  model  of  the  plan  of  St.  Paul's.  Of 
all  these  it  would  appear  that  Ely  must  have  given  him  the 
most  complete  hints  for  the  result  which  he  arrived  at  in  the 
present  St.  Paul's.  The  main  feature  at  Kly  is  the  extraordi- 
nary and  happv  arrangenieitl  of  the  virtus  through  the  aisles, 
and  through  the  great  arches  of  the  cupola,  uninterruptedly. 
That  he  did  not  hint  at  in  the  model  first  proposed,  but  that  is 
one  of  the  great  beauties  of  St.  Paul's.  \V'ren's  uncle  was 
Bishop  of  Ely,  and  it  is  very  likely  that  ^^ren  was  called  there 
very  often,  and  picked  up  many  hints  from  that  cathedral.  He 
seems  to  have  thought  that  a  cupola  was  a  great  feature  in  a 
Protestant  church,  and  he  always  had  in  view  the  advantage  of 
it  to  an  auditory;  and,  unless  1  am  mistaken,  some  attempt 
will  be  made  to  make  his  ideas  uMefiil  in  the  present  day. 

After  the  fire,  it  became  necessary  to  proceed  to  some  real 
and  thorough  repair,  if  not  re-edificatioo  of  St.  Paul's.  The 
Dean  and  Cluipter  had  endeavoured  to  patch  up  the  old  build- 
ing, but  luid  met  with  nothing  but  mishaps,  and  it  was  falling 
into  a  state  of  utter  ruin.  Wren  had  advised  them  from  the 
beginning  that  it  mtist  be  pulled  down,  but  they  thought  th^ 
could  avoid  tliat  alternative.  At  last,  however.  Dean  Sancroft 
was  desired  to  write  to  Wren,  and  invite  him  to  help  them  in 
making  a  new  design.  He  bad  offered  to  make  a  design  just 
suitable  for  a  temporary  purpose;  but  the  Dean  very  happily 
thought  something  more  might  be  done,  and,  in  fact,  he  helped 
\V'ren  in  every  way  to  forward  the  complete  work  as  it  is.  The 
Dean  thus  wrote  to  him:  '*!  am  therefore  commanded  to  give 
you  an  invitation  hither,  in  his  Grace's  (i.  e.,  of  ('anterbury) 
name,  and  the  rest  of  the  commissioners  with  all  speed.  The 
only  part  of  your  letter  we  demur  to,  is  the  method  you  pro- 
pound of  declaring  first  what  moiioy  wo  would  bestow,  and 
then  designing  something  just  of  that  expense;  for  quite  other- 
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tiie  wajr  thetr  lord&liipn  reMilve  upon,  is  to  frame  a  design 
idflome  and  nobte,  and  siiitAble  to  all  the  ends  of  it,  and  to 
the  reputation  of  the  citjr  and  the  nation,  and  to  take  it  fur 
granted  that  the  money  will  he  hxd  to  arcompliith  it." 

A  little  further  on  in  the  ''Pareutalia,'  we  find  a  kind  of 
Apology  for  the  use  of  coupled  columns.  The  mag^nificent  effect 
of  coupled  columns  in  the  Louvre,  and  their  e<)iia]ly  fine  effect 
in  the  entranre  to  St.  l'aii]'«,  render  such  an  apology  unnece»- 
tarj;  but  U'ren'n  wordtt  are  always  worth  hearing:  **A«  the 
aiicients  shifted  the  columns  of  the  portico  for  the  better  ap- 
proach to  one  door,  lo  at  St.  INiiil's  for  the  same  reason,  where 
there  are  three  door«  (the  two  side  doors  for  ilaily  use,  and  the 
middle  for  aolemnitiet<)  the  coluninn  are  widetieU  to  make  a 
mora  open  and  commodious  acce<{H  to  each.  Thow  who  duly 
examine  by  mesanre  the  be^t  remnins  of  the  Greek  or  Roman 
structures,  whether  templi'^  pillnra,  archer,  or  theatre!*,  will 
tutoa  discern  that  even  anxiiig  thette  there  is  no  certain  general 
agreement;  for  it  is  manifettt  the  ancient  architects  took  great 
liberties  in  their  c^pitalH  and  memben  uf  cornices  to  ahow  their 
own  inventioiui,  even  wheie  the  design  did  not  oblige  them;  but 
where  it  did  oblige  them  to  a  rational  variation,  xtiU  keeping  a 
good  symmetry,  they  are  surely  to  be  commended,  and  in  like 
Dana  to  be  followed.'  He  proceeded  zenluuKly  to  make  the 
preaont  structure  as  magnificent  as  the  design  permitted.  And 
M  makes  the  fiillnwing  observations  upon  it: — "The  surveyor 
followed  the  7'emplum  Pacis,  as  near  as  our  measures  would 
admit,  having  but  three  arcades  in  each  of  the  bodies  east  and 
west,  a8  there;  but  where  there  are  no  nrcades,  and  next  the 
dome,  he  has  continued  the  wh»le  entablature. 

Again — "This  temple,  being  an  ejiample  of  a  three-aisled 
labnc,  is  certainly  the  best  and  most  authentic  pattern  of  a 
Cathedral  Church,  which  mue;t  have  three  aisles,  according  to 
custom,  and  be  vaulted:  thuuffh  it  may  n«it  be  alwayx  necesHary 
to  rault  with  diagonal  cross-vaults,  as  the  Teniplum  Facia,  and 
Jialls  uf  the  Roman  baths  are.  The  Romanti  used  hemispherical 
Vaultinga  also  in  some  places;  the  surveyor  chose  lUune  as  being 
demonstrably  much  lighter  than  the  other  [two-thirdsj.  So 
the  vault  of  St.  Paul's  consists  of  twenty-four  cupolas  cut  off 
semicircular  with  segments  to  join  to  the  great  arches  one  way, 
and  which  are  cut  orocs  the  other  way  with  elliptical  cylinders 
to  let  in  the  upper  tights  of  the  nave.  But  in  the  aislea  the 
lesser  cupolas  are  both  ways  cut  in  semicircular  sectiona,  and 
altogether  make  a  graceful  geometrical  form^  distinguished  by 
drcuUr  wrealtis,  which  is  the  horizontal  section  of  the  cupola, 
for  the  hemisphere  may  be  cut  nil  manner  of  wsys  into  circular 
aeetions;  and  the  arches  and  wreaths  being  of  stone  carved,  the 
Spandrels  between  are  of  sound  brick  invested  with  stucco  of 
cockle-shell  lime,  which  becomes  hard  as  Portland  stone,  and 
which,  having  large  planes  between  the  stone  riba,  are  capable 
of  furtlier  ornaments  of  painting  if  required.  Besides  these 
twenly>four  cupolas,  there  is  a  half-cupola  at  the  eaat,  and  the 
l^reat  cupola  of  \l^  feet  diameter  in  the  middle  of  the  crossing 
of  the  great  aisles.  In  this  the  surveyor  has  imitated  the  Pan- 
theon, or  liotondu  in   Kome The  Pantheon  is  no  higher 

within  than  its  diameter,  St.  Peter's  is  iwu  diameters.  This 
abowa  too  high,  the  other  too  low.  The  surveyor  at  St.  Paul's 
took  a  mean  proportion  [I'tli:  1],  which  shows  its  concave 
every  way;  and  is  very  lightsome  by  the  windows  of  the  upper 
<irder,  wtiich  Htrike  down  thi;  tight  through  the  great  colunnnde 
which  incircles  the  dome  without,  and  serves  fur  the  hutment 
of  the  dome,  which  Is  brick  of  two  bricks  thick,  but  as  it  rises 
every  5  feet  high,  has  a  course  of  excellent  brick  of  18  inches 
lonif,  banding  through  the  whole  thickness.  The  concave  was 
turned  upon  a  centre,  which  wa.i  judged  nece«4Mry  to  keep  the 
work  even  and  true,  though  a  cupola  mighi  be  built  without  a 
centre;  but  thin  is  obserrablc  tlmt  the  centre  was  laid  without 
any  standards  from  below  to  support  it;  and  as  il  was  both 
centering  and  xcjiffotding,  it  remained  for  the  use  of  ttie  painter. 
Every  story  of  this  scaffolding  being  circular,  and  the  ends  of 
all  the  ledgers  meeting  na  so  many  rings,  and  truly  wrought,  it 
supported  itself.     This  machine  wss  an  original  of  its  kind, 

and  will  be  a  useful  project  fur  tlie  like  work  hereafter It 

was  neceaeary  to  give  a  greater  height  than  the  cupola  would 
gracefully  allow  within,  though  it  is  coniiiderably  above  the 
roof  of  the  church;  yet  the  old  church  having  had  before  a 
very  lofty  spire  of  timber  and  lead,  the  wurld  expected  that 
the  new  work  should  not  in  this  respect  fall  short  of  the  old 

i though  that  waa  but  a  suit   and   this  n  mountainj.     He  was 
bwe^re  obliged  to  comply  with  the  humour  of  the  age,  and 
to  raise  another  structure  over  the  Jirst  cupola,  and  this  waa  a 


cone  of  brick,  so  built  aa  to  support  a  stone  lantern  of  nn 
elegant  figure,  and  ending  in  ornaments  of  copper  gilt:  the 
cone  being  covered  and  hid  out  of  sight  with  another  cupola  of 
oak  timber  and  lead,  and  between  this  and  the  cone  are  easy 
stairs  that  ascend  to  the  lantern." 

**lle  took  no  care  to  make  little  luthem  windows  in  the  leaden 
cupola,  as  are  done  out  of  St.  Peter's,  because  he  had  otherwise 
provided  fur  light  enough  to  the  stairs  from  the  lantern  above, 
and  around  the  pedextal  of  the  same,  which  are  not  seen  below. 
So  ho  only  rJbbed  the  outward  cupola,  which  he  thought  less 
Gothic  than  to  stick  it  full  of  such  little  lights  in  three  stories 
one  above  the  other  fas  is  executed  in  the  cuput^of  St.  Peter's 
at  Kome),  which  couid  not  without  difficulty  be  mended,  and  if 
neglected  would  soon  damage  the  timbers.  The  inside  of  the 
whole  cupola  is  painted  and  richly  decorated  by  an  eminent 
Knglish  artiHt,  Sir  Jarae"  Tbornliilt,  cuntainining  in  eight  com- 
partments, the  Histories  of  St.  Paul.  In  the  crown  of  the 
vault,  as  in  the  I'antheon,  is  a  circular  opening,  by  which  not 
only  the  lant«rn  transmits  light,  but  the  iiutide  ornaments  of 
the  painted  and  gilded  oone  display  a  new  and  agreeable 
scene."* 

The  first  stone  whs  laid  in  the  rear  167 A.  The  watts  of  the 
choir  and  side  aistex  were  iinisheii,  \6H5.  The  highest  stune  on 
the  top  of  the  lantern  whs  laid  in  1710,  by  the  hands  of  Chris- 
topher W'ren,  the  Kon  of  the  surveyor,  by  him  deputed  to  It; 
Sir  Christopher  being  in  his  7Bth  year.— So  much  for  the  ex- 
tracts from  the  ^Parentalia.' 

It  is  well  known  that  Wren  was  averse  to  a  balustrade  above 
the  main  cornice;  and  in  Klmes's  ^Life  of  >V'ren,'  there  is  an 
amusing  letter  from  him,  deprecating  its  intniduction,  dated 
October  171T,  just  before  his  dismissal,  which  occurred  in  1718. 
In  certain  points  of  view,  as  from  some  of  the  narrow  streets 
adjoining,  the  pierced  work  of  the  balustrade  was  a  happy  effect; 
but  VVren  always  looked  at  St.  Paul's  as  a  work  that  might  be 
seen  from  suitJible  points  of  view,  and  the  cornice,  witti  the 
magnificent  line  uf  trusses  which  he  provided  for  its  support, 
required  no  balustrade.  Another  point  shown  by  these  dei*i{fns 
is;,  that  two  statues  were  to  have  been  placed  at  (hit  point 
(exterior,  west  front],  and  no  doubt  they  were  required  and 
intended;  they  are  shown  in  all  the  old  engravings,  and  would 
be  of  grent  advantage.  Of  course,  we  should  not  think  of  now 
putting  statues  on  the  outside,  because  they  could  nut  be  made 
tt>  conform  in  apt»earance  with  the  rest  uf  the  exterior.  Inte- 
rior decoration  is  a  different  matter,  because  the  whole  may 
have  nn  uniform  tone  given  to  it  if  required. 

The  church  was  carried  on  with  every  attempt  to  make  it  as 
rich  and  perfect  at  the  ftinds  would  possibly  allow,  in  the  tirou 
of  the  Stuarts.  .\t  the  accewiun  of  William  III.,  both  he  and 
queen  .Mary  were  well  disposed  to  carry  on  the  building;  hut 
they  seemed  to  wish  to  get  over  It  quickly;  they  did  not,  like 
the  Stuarts,  treat  it  as  a  work  of  love,  but  as  a  piece  uf  busi- 
ness. Stilt  they  were  great  friends  to  Wren;  and  the  queen, 
herself  a  Stuart,  was  his  great  patron  after  the  deposition  of 
James  II.  After  her  death,  in  189.^,  his  enemies  began  to  get 
the  better  of  him;  and  in  I6dti,  in  an  act  of  the  dth  William  III., 
**fur  completing  and  adorning  the  Cathedral  Church  of  St. 
Paul,  London,"  a  clause  was  inserted  to  suspend  a  moiety  of 
tlie  surveyor's  salary  tilt  the  church  should  be  finished,  "thereby 
the  better  to  encuurage  him  to  finish  it."  When  we  consider 
that  his  salury  wax  only  "iOiii.  a-year,  and  that  he  received  no 
other  advantage  besides  that,  we  see  that  he  was  rather  in  bad 
case  towards  the  end  of  \V'illiam'K  reign.  The  king  wbh  nut 
inimical  to  Wren,  and  seems  to  have  been  pleased  with  what  be 
did  at  Hampton  Court;  but  he  was  immersed  in  politico  loan 
extent  beyond  that  whirh  other  kings  have  been  before  or  since, 
lo  <iueen  Anne's  reign  the  church  was  still  carried  on,  but  mure 
or  less  with  the  same  wish  to  get  it  over,  and  to  that  fact  we 
may  ascribe  what  is  said  in  the  ^Parentalia'  as  to  the  mosaics. 
These  Wren  certainly  intended,  and  they  were  no  doubt  prac- 

•  •■  Th«  JiidfiTMint  or  ihe  •iirr*it'"'  "■■  oHflnallf ,  InttMid  of  piJadiig  In  lh«  mannf  r 
It  li  now  pcTTcrmpd.  ta  h«rr  l>«feutiS«il  tb«  liiitilc  iif  the  itipola  witli  Ihv  mitrr  ilitra. 
bl«  omaiDPCl  of  iri'Malc-wuik.  m  la  nobiy  eaecULeil  In  tDe  coiiuU  of  HI.  Petcf'k  Mt 
Korn*.  For  thi«  purpote  he  hmt\  pn>>KlMl  U>  h«»e  procur«il  (nioi  lulf  four  of  Uie 
cncMt  rmliwat  artlaU  In  that  (vrofanaltin  -,  but  u  tlitt  art  iraa  ■  ficat  nairflty  la  Baf  • 
laod  aiMl  not  cnxrallf  apirrrbcnd^tl.  It  did  not  rNiHn  iltr  eocuui«f«iDmI  It  dcMrrvd. 
it  waa  iaia||hitil(  alia,  the  espenac  would  pruV«  too  gml  aud  the  tti»#  vary  lonf  lit 
tilt  •sepatkuu;  bul  tbonnh  lIicM  iiul  all  objvctloni  wvr«  fuily  aivaHcreO,  yd  t'tl> 
rtcallrat  d«algo  waa  no  furtber  piit»u*d.  'f  be  fialnOng  and  gUaiaf  i>f  Ihe  archiuc-- 
tuto  ot  Ibe  *aal  Mid  or  lb«  cburclt  aver  itia  Cotnoiiiuiuo  Tabk,  waa  lateitdcd  uulf  Ut 
m0rr»  Ihr  preaeal  occaatoa,  Ull  auch  lima  aa  malrrtala  iiijJil  have  been  jiriKured  Ivit  a 
mKfiilfiaiit  dni(ii  uf  ta  Altar.  caa»tfUu(  or  four  pllUra  nrrvatUad  ul  lb*  ricfttst 
Gr*^  nuvble*  aupportlng  a  caiMpjr,  tieniUpherlMl,  wIlL  profter  lUiMtmlloua  o[  arcbl- 
tecRir*  oikd  Kolpture,  (at  wblcfa  U)«  mpvctlvc  drawing*  and  a  madai  mtxt  iirvpand<** 
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ticable.  In  this  reif^n,  Iiowever,  Sir  Jatnea  Thornhill  nbuined 
the  commifiaion  to  decornte  the  church,  aod  there  can  h«  little 
doubt,  from  the^e  priate  (and  From  the  model),  that  Wren 
intended  a  coffereil  cetUnif,  and,  generallf,  a  thoruufthty  archi- 
tectural detign.  There  is  still  a  good  deal  of  architectural 
device  in  the  present  cupola,  and  we  cannot  much  blnme  that. 
So  that,  for  the  Hntt  yeartt  of  Sir  Janie*  Thornhill'm  conimisMon 
(till  about  the  year  1712),  they  must  have  worked  pretty  well 
together;  but  aftenrarda — if  any  faith  be  placed  in  thi4  print  by 
Wale  and  Owyn — the  puintingit  were  to  be  spniwled  about  over 
the  architecture,  much  as  ihey  are  in  the  late  Kcirrominpsque 
churches.  Tnerefore,  it  must  be  KUpposed  that  as  Wren's  hold 
relaxed  Thoriihtir-4  bernme  firmer,  and  the  painter  ^nt  the 
start  of  the  architect;  bo  that  it  is  in  »ome  defftee  fortunate 
that  these  lower  parte  of  Thornhill's  design  were  not  executed. 
They  would  have  interfered  with  the  architecturnl  character  of 
the  building;  but  if  we  can  eliminate  from  them  the  ideas  of 
Wren,  we  may  do  much  to  form  a  consistent  scheme  of  decora- 
tion. In  a  print  engraved  by  U'ren's  permission  and  authority, 
figures  are  Nhown  in  the  apandrelv  of  the  dume,  somewhat  us  in 
the  pendentivcs  of  St.  Petcr'it,  but  much  eniallcr;  iu  the  BOiall 
cupolaa  of  the  nave  there  are  coffers,  with  figures  in  the  span- 
dieln,  in  due  subordiniitiun  to  the  architecture.  Here  is  n  pa»- 
■agp  in  which  Wren  complains  of  the  painting  being  taken  out 
of  hi«  hands.  !Ie  had  applied  for  the  moiety  of  his  salary,  but 
WB8  told  the  building  whs  not  done.  He  replies: — "Nothing 
can  be  aaid  to  he  unperfectetl  hut  the  iron  fence  round  the 
church,  and  painting  the  cupola,  the  directing  of  which  has 
been  taken  out  of  my  hands;  and  therefore  I  huue  I  am  neither 
antiwertibie  for  them,  nor  that  the  «nid  sunpentling  clnuse  can, 
or  ought  to,  aflfect  me  any  further  un  thnt  account."  This  was 
undoubtedly  very  different  treatment  fnim  that  which  such  a 
man  deserved.  .Moreover,  we  have  seen  that  th«  surveyor'a 
italary  was  only  8<)0/.  per  annum. 

By  the  accession  of  George  I.,  all  the  old  intention  of  carry- 
ing on  the  building  as  it  should  be  was  lost  «ight  of.  The 
purit.tnic  seal  of  the  time  teems  to  have  entirely  put  a  stop  to 
the  decoration  of  the  church;  and  the  aame  feeling  wits  strongly 
developed  in  the  caw  of  the  window  of  St.  .Margaret's  Ohurch, 
which  was  obiected  to  as  superstitious,  ulthougk  it  is  simply  a 
verj'  beautiful  picture  of  tlie  Crucifixion.  That  discussion  led 
to  the  production  of  an  exceedingly  valuable  publication,  by 
Dr.  Wilson,  which  was  published  in  17(tl.  I  will  read  a  few 
extrarln  from  that  work,  which  I  think  furnish  an  excellent 
Bpolog)'  for  the  introduction  of  hinturical  figurcr^  into  St.  Paul's, 
or  any  other  church;  uf  course,  alMaya  observing  that  nothing 
should  be  introduced  which  could  in  any  wuy  offend  persona 
who  might  conscientiously  take  offence.    l>r.  ^V'i]su^  aayii: — 

"  It  li  ImpoMlbU  for  vty  oaa  wbo  hu  mad*  ifat  Imt  olMcrvaUua  i?n  manlclnit  vrti 
to  bftrc  [|I*L-D*md  the  vait  Infltumoe  wUcii  gnodcar  aiul  mifnlAMnct  lik*r  on  oar 
mlBdk.  Tbv  tpkridirar  of  th«  pkUcc  b*g<la  thr  moit  rvapcctful  Idcu  at  tbe  prlncv 
wbo  InhnblU  ll )  tod  lbs  courU  of  )uiUc«  nould  Iom  ■  pvitt  >har«  of  tbtir  cigoltv 
W^ra  tb«JU4lfm  dlTHMd  fif  tbtir  robvt. 

ncB  of  •#■■■•  look  (krtb*r(«nd  bnUKr  tli«tr  revermcp  on  tlio««  real  end  lotcraal 
qnallttn  wUch  aloM  dcMrvi  It.  If  ttii  b«  Imr,  It  U,  I  brtltve,  ctriAiii  itiat  &1J  otaa. 
ktnd  art  tk»  ndgmr  In  thU  r««pecl,  •ln«'r  (h«i-r  -ivrt  do*,  probMj,  a  LfiniiiD  crealurc 
^dat  wba  ll  not  Id  lome  dvipvc  InfluencMl  by  appraniiicca.. ..  aod  contcinpt  It  tba 
COnromllanI  of  ini^Hiiiir**  — and  nmrviux  af  iplfMclour. 

"  I  have  taiiiKUii:*!  Iliought  ttui  men  may  hava  cnnaldrred  Ibit  «■  a  kind  of  tnc- 
chanlcil  method  uf  eadltog  ilcvaUon,  ond  b>*e,  perhapa,  ftbjtctMl  (o  li  u  \l  ll  detti. 
(ited  from  Uw  dJanlly  of  true  nllBtoD.  It  irauld.  In  mj  aptnlon.  be  «tit«Ur  reuon- 
able  to  object  to  the  tuv  of  a  Icwr.  iMcaiiM  lb«  application  of  It  vm  a  Mpioacb  to 
our  natural  itrvngtb. 

"It  waa  uodoubt«dl]r  with  tba  rcllftoua  hop*  of  ddng  aomelhlng  acoejitablc  to 
God,  that  ni*n  inn  Wd  to  adorn  hi*  tpuiplpa,  mud  not  from  any  irdtrcUuiM,  u  priari, 
that  urtiamrnla  wm  capable  of  railing  devoiloa.  Hal  iIdc*  eiperleoca  voiirltii,ca  ua 
that  tbU  la  tmr,  we  have  now  an  additional  niotlrc  lur  etu  belli  all  tiis  tbe  alructura  in 
wblch  m  par  our  adoraUDQ  to  the  Ood  «f  all." 

With  regard  to  the  subjects  that  may  be  proposed  for  decora- 
tions of  churches,  he  citett  the  following  highly  imnortaut  pas- 
sage from  Archbishop  >Vake  (then  reputed  of  the  Low  Church 
uiirtv),  in  his  'Expobition  uf  the  Doctrine  of  tbe  Church  of 
KngiHiid:' — 

*■  Wbcn  the  pl«tiim  of  God  ib«  Father  aod  of  the  Holr  Ghoat— to  dlrtctJy  can- 
Irarr  lo  tbt  Second  CotacDaodinant,  and  to  !li.  Faul'i  disrtrlae— aliaU  bo  tak^n  away, 
sod  tboac  of  oar  Savtonr  ami  the  t>IeM<>d  aalnta  br  by  all  umeaaary  cauUoas  rvadervU 
traly  tbe  book*  not  anoi**  of  the  iinomnl,  theo  wUI  wa  tai|«ci  tbe  la)a|«a  of  our 
Sftviourand  of  the  bleated  Virgin,  ind  ai  aome  of  ui  uuw  bo*  down  toworda  tbe 
altar,  and  all  uf  u»  are  eajMned  to  do  to  at  ihe  aame  uf  tbe  Lord  Jraui,  eo  will  wt 
OOt  fall  to  tvaiifgr  all  due  reaji^nl  to  III*  ie[)rc9eutaliuu." 

"  Aa  oroainant  and  lualrattlou  are  all  we  coalcnd  for,  I  ahould  prefer  larfa  blt> 
Uirk-al  p'liiiiii^  to  tingle  lignrea  i  and  Cbl*  tbe  more  readUj,  b*eao»r  adorattoo  bai 
at  oo  Una  nor  In  any  place  U^n  paid  to  Ibam.  Indeed,  It  li  acaicely  poaalbtc  Iu 
COBKlvr>  wfato  a  numbar  of  nlijrc-ta  are  placed  bcfoie  the  rye  In  oiiif  piciurr,  that 
a  partlcalar  oue  can  be  aekclcd  f»r  Ihu  puryvav)  and  ret  It  moat  bt  done,  unWaa 
we  cu  auppOM  Mmii  tMtnJoua  anou|h  lo  adora  ttie  tblevn  that  wtr«  cmclHtd  wltb 
otir  Sartoui-  and  Um  gtiardi  wbo  aUcnilcd." 


Now,  we  find  in  3t,  Paul's  aoroe  raagniftecnt  ipaoes  adap 
for  paintings.     The  various  cupolas  of  tbe  nave  and  aialea,  ih£^ 
spandrels  of  the  roof,  and  part  of  the  drum  of  ihe  dome.  ar« 
all  open  to  the  painter;  and  if  so  decorated,  of  courw  under, 
due  restrictions,  and  in  accordance  with  the  I'roteatant  author 
ties  of  tho»e  times,  1  think  St.  Paul'^  Cathedral  might  be  mad 
worthy  of  its  [KMitiun,  ma  the  head  ctiuriih  of  this  country.     Ba 
before  that  is  done  there  it  one  very  important  oonsideratiua;4 
The  paintings  by  Thornhill  in  the  cupola  are  in  a  rery  deplor- 
able state.     They  are  painted  in  nil,  and  are  now  about  130  or 
140  yearn  old;  and,  owing  in  all  probability  to  the  M>iilement  < 
damp  in  the  church,  a  great  part  uf  them  has  perished.     Mean 
have  been  taken  which  will  render  the  settlement  of  d.iir 
likely  in  future,  so  that  if  there  were  any  chuoce  of  rea 
those  paintings,  they  would  be  more  permanent  than  tbejr 
been,  Such  »ppoitunitie«  and  chances  have  been  brought  befor 
us.     Hen  we  nave  a  model  of  the  cupola  of  St.  Paul's  prepa 
by  Mr.  Parris,  whose  most  able  and  courageous  plan  fur  reil 
ing  these  works  haa  before  been  mentioned;  at  any  rate^j 
pri>poKition  xhould  be  mentioned  now,  as  one  of  the  nob' 
offers  that  have  ever  been  made,  more  especially  oa  1  believ*  j 
am  Justified  in  announcing  that  Mr.  Parris  is  now  ai  willing  ■■ 
he   was  thirty  years  ago  to  undertake  the  re«toratiun  of  tlu 
cupula.     [Mr.  Penrose  described  the  action  of  Mr.  Parria'a  aoaf- 
fuld  in  the  model,  and  observed  that  if  tbe  work  were  now  to 
be  undertaken,  some  improvement  upim  it  would  probably 
introduced.] 

Mr.  Penrose  then  read  the  following  extract*  from  MrJ 
(.'ockerell's  adiirenN,  in  ISW,  to  the  Archbishop  of  Canterburj^J 
the  UiMhop  of  l^undoii,  and  tbe  Lord  Mayor,  and  said  that  thof 
would  fitly  follow  up  the  views  of  &ir  Chribtophor  M'ren,  aa  i 
one  could  have  no  thoroughly  embued  himself  with  the  spirit " 
St.  Paula  as  one  who  himself  fully  competent  to  lead,  had  yet 
for  thirty  years  so  modestly  followed  the  fi>utateps  of  that  great 
architect: —  ' 

"  [  beg  permluloB,  ai  sa  old  tad  attached  servant  to  this  glorioa_ 
fabric,  to  ftddrets  your  lurdsliipa  upun  the  propriety  of  coniidtrriti;  tochfl 
meaas  is  may  pos«ibl;r  be  tleviied  of  carrving  out  those  adomtnenu  « 
the  interior  which  were  originally  d»igned  by  the  Kev.  tad  Iloo'^i*  ttnl 
Commluioneii  of  the  Fabric;  aud  ftlitch  are  bo  iraportant  to  tbe  dignil«4 
of  pubhc  wurtbtp,  and  Lo  ihe  cliaricter  of  th€  MelropoUUa  Cathedral 
Cburcb  of  (he  weillhir»t  and  most  powerful  city  of  the  world. 

"  lo  tbe  fabric  uf    St.  faul'a  Cathedral,  ranking   third  anioogst  ItM 
European   Cliriiiian   Templti,  as  reapecta  migiiiiude  and  arcbilectoral 
m  Kg  D  idee  net,  it  wa»  clcftrly  Uitended,  btit  fut  tbe  poLjtical  trooblu  of  iba 
tiiuo,  that '  beauty  ■■  well  u  itreiiglb  >ht>uld  be  found  ia  tbe  uoctuarf 
of  tbe  Lord.'     I'be  ahortcominga  io   this  reapect,  iriaiag  from  pohtieal 
and  other  causM,  bare  ever   been  with  foreignera,  aa   well  aa  our  owa 
people,  a  tabjecl  of  national  reproach  aod  eGtraageraeat.  as  unworthy  of 
a  rcligiuui  and  wealtby   peopk,  ami  of  aa   endowed  clergy  ;  and  bamj 
been  the  fertile  occaaion  of  tbuic  aliaost  dsilv  atticka,  au<l  aciadal  iHoei 
by  tbe  preu,  agatnal  the  admini^tratioa  uf  die  CatbMlral  Cburch  and  iM 
pioua  miniaiera.     Meaowbile,  the  Very  ftev.  the  Dean  and  Chapter  havo  1 
aBoually  eipendcd  money  in  aiturniaeuti  to  the  rxleot  of  tbeir  neana; 
eapecially  in  1H2I,  whea  a  tery  large  sum  was  defrayed  by  them  ia  tbe 
choir  aad  cononiunion  end.  u  well  a>  other  psrta  of  the  church,  under  my 
auperintendeacc;  and  I  think  it  would  ddI  ba  iliffictili  to  ihow  that  mom.J 
baa  been  done  m  these  reapects  within  tbe  laat  titirty  yeara.b*  that  tea* 
ratile  body,  than  had  been  pieriouily  accompbabed  aiuce  ibe'completioa^ 
of  the  fabric. 

"  Tbe  intentions  nf  tbe  Right  Rev.  and  llonl't«  the  CocamiMiooera  of 
the  Kabric,  and  of  their  architect.  Sir  C.  Wren,  reapecting  tbe  decor*' 
tLons  of  ihia  noble  pile,  are  recorded,*  and  portiona,  as  of  the  cotanin> 
niofi  end  and  the  uruamentaof  tha  dome,  are  atill  before  us;  the  latl«(, 
at  prei^nt  and  for  aomo  yeara  paat,  haa  been  in  a  ruiooua  and  dtacredtU 
able  tiate.  It  i>  alao  plain,  from  the  very  mean  quality  of  the  glaxio||, 
that  it   waa  the  intention  eubaequcnlly  to  have  used   painted  or  aihar 

•  I'artnttiUa,  pa-ft  ilU.— "Thtr  mreniy-four  nipolat  of  Si.  Paul'*  aw  fcnncd  of 
brkk  Hlth  itooe  crrmilii,  tbe  brick  inrcitrJ  kUA  coeklt'tlaU  liiar.  irblcb  beo>m«aM 
tiard  aa  PorUand  aUinr,  and  whiib,  ba*iD|t  Urge  planra  Uetnrren  tba  ■(ao*  rtba,  a* 
capable  of  further  urnamrnta  of  palnUnc  If  required."  /\ir«atiilu,  f«ft  VS^^ 
"  llMjudRinenlar  tfie  •TjrTrytr  Ma*  orlglnallr,  iualcad  of  iMlntlnf  la  tba  naniNrU 
l>  now  pcrforaied,  lo  huTc  I>rauttAed  the  iiulde  of  tlie  cupola  with  tba  mora  dwaUe 
oroaiDTiit  ofmoMia  tc^trk.  a*  it  lyibiy  eieoited  In  St.  Teier'a  at  Home,  whlcb  auikn 
the  ryr  of  the  beholder  nrllb  tbe  moat  mat[iill)criii  aiul  ipleadid  afpe«i«iK«i  aad 
wtatcb,  arithout  the  li-aat  iln-ay  uf  culimra,  la  aa  laatlcg  aa  marble,  or  Ibc  buOtftaf 
Uacll,"  &c.  /tareiildUa,  p<Xj/t  'Mi  — "  Tbe  palnUnc  and  (dldiug  t>t  lite  arcUtoctan 
of  the  eaal  «ud  of  tbe  ctiurch  over  tbr  fviDraunion  lable  waa  lateiuM  ooIt  to  aim 
the  praacui  ovcaakn,  tilt  aucb  Ume  a*  material*  ifiuld  hare  \mn  procured  for  a  maf  • 
nlOocQl  altar-ptet«,  conilallas  uf  li>ur  plllara,  wreaUieil  of  t!ie  rictk^ai  Greek  tBarbltf, 
lie.,  for  which  tbe  napeitlva  dniirliifa  ami  a  luodci  were  prei<arrd.  lurortnaUoa  aad 
particular  deacrlpUona  of  cwrlaln  tilocha  of  marble  nvre  oote  tent  to  ih^  Ki^tbt  Hav. 
Ur.  Cotupiou.  Bitboii  nf  Loodoo,  frvm  a  LevasUoe  merctiant  in  Ilultaod,  aad  cmb- 
munlcateii  lo  tbe  aurvcyor.  but  ualnrklly  tha  coloan  and  acauUing*  did  out  aaa««t 
tila  pu'pOM.  Su  It  reatcd  in  npactaoce  of  a  dtter  opporiuiiily,  «la«  protMkbly  tb|| 
cuiio-ia  and  aUlaly  dealfo  bad  bcaa  bnlahed  at  tbe  aaiac  Ume  wttb  u>e  sain  tmtu* 
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yluia^,  raited  to  the  dlpilty  ud  style  of  tbe  mora  nibttADtttl  decor*. 
Udoi  o(  tbe  buildinf. 

"  Ttie  Mcompliihineiil  of  thcte  becoming  objects  msy  not  be  wholly 

itMo  Ibe  power  of  the  pretent  ige,  bat   the  labjcct  ihonld  not  be  loit 

itfigbl  of,  tad  I  huTobly  prriume  (hat  tiie  eitennive  indueDce  of  jout  lord- 

' itpa.  lecanded  hv  the  ipint  of  the  ictual   iime4,  would  efTrct  «  com- 

OKDceaient  of  thii  good  work,  which  would  titeoce  compUint,  ind  tend 

iSUnifeiU;  to  the  glory  of  our  wonhip,  and  promote  do  leu  the  giowiog 

ihioent  to  our  church. 

It  it  very  remarkable  that  recently,  while  tbe  clergy  of  thia  conatry, 
Ita  pioiu  efforu,  bat  foond  the  meana  of  erfclin|  and  endowing  tbe 
ipreradented  Bamer  of  1400  new  chuichei  wtthin  lbs  list  iliirty  years 
.,iip  to  A.D.  1819,  and  while  the  public  has  responded  wiib  prompt- 
la   and   libenlity   to   extrBordinary   detnandi  for  the  lupply   of   the 
iritual  neceaaitiei  of  tbe  people,  that  demands  fur  the  rentoration  of  (he 
Id  Cathedral  and  other  churcbes  have  been  no  leM  liberally  met  by  the 
iblie,  the  Diocesans,  and  tbe  Dean  and  Chapters,  under  circamttance* 
diminished  revenues  from  the  Church,  not  only  have  those  substaotial 
iMpairi   and  cocnplrtinni  (which   will  secure  their  endurance  to  future 
tes)  heea  effectod  during  tbeae  thirty  years,  but  alio  Tery  extenaive 
ktioBB  in  the  style  and  spirit  of  the  orixinsl  design.     Witness  Can- 
''Itrbory,  York,   Wettininster  Abbey,   Bly,   Winchester,    Wcllt,   Temple 
Oiarch  (in  which  seven  churches  not  less  than  I75,O00i.  must  hare  been 
eipended)  and  luany  others — to   which  almost  alone  the  Uetropolitan 
Ciitbedril  Church  of  St.  Paul.titnate  in  the  greatest  capital  of  the  Chrit- 
tiui  world,  and  singularly  blessed  by   Almighty  God  during  a  long  aeries 
0(   years,  with  prosperity,  commerce,  power,  wealtb,  tod  dominioo,  be- 
yond any  naltnn  of  the  earth,  forms  a  rare  exception. 

"  It  is  remarkable  that  elsewhere  the  spirit  of  zeal  and  deroUon  on 

thjj  subject  hAs  grown  with  its  exercise,  and  that  a  better  understanding 

•f  religious  daty  in  similar  good  works  has  bappilr  been  estahliibed  of 

lite,  in  this  as  well  as  other  countries.    The  literary  taBf,  and  archcolo- 

^c&l  lenJeocies  of  the  day,  display  at>uni!antly   the  reflection  uf  lbe«e 

Iter  tentiuenta,  which  both  wisdom  and  duty  enjoin,  by  every  means  to 

power;  and  it  is  certain  that  propositions  such  as  1  now  presume  to 

ihniit  to  the  notice  of  your  lordthips,  formerly  treated,  to  uy  the  least, 

Vilb  neglect,  are  now  met  with  respect,  and   often  with  remdy  zeal,  espe> 

'^Ity  when  recnmmended  on  high  authority. 

"In   all  parti  of  the  continent  great  efforls  have  been  made  in  this 

itioB;  in  Paris  alone,  within  the  last  thirty  years,  there  cannot  have 

ItU  tfaan   100,000/.  expended  in  the  restoration  of  decoration  of 

■tdeat  churches  atone,  with  soltdity,  and  with   unexampled  aplen. 

doar;  and  though  the  number  of  their  new  cbarcbea  bears  do  compari- 

•OD  witfa  our  own,  the  style  and  dignity  of  thoae  which  have  been  raited 

\f  the  piety  of  the  monarcha  of  Prance  during  this  period,  very  far 

ceed  anything  attempted  in  England.    In  Germany  tbe  same  apirit 

.prcTftila,  and  not  Icsa  than  70,000J.  have  been  expended,  it  Is  said,  iloae 

Id  tbe  Cathedral   Church  of  Cologne,  tbe  wlndowa  of  which,  preMOted 

liy  the  king  of  Davaria,  cost  about  1300^eacb. 

*'  On  these  grounds— namely,  the  universality  of  public  opinion  in 
fiiTOur  of  these  iaudatde  undertakings,  and  in  the  midst  of  those  strcnu- 
ooi  exertions  so  well  known  to  employ  the  zeal  and  loeani  of  your  lord- 
iblpi,  tbe  clergy  generally,  and  the  public,  to  supply  the  spiritual  nece*< 
•itiei  of  our  capital,  it  is  presumed  that  a  wclUdcviied  scheme  for  the 
proper  and  becoming  decoration  of  the  Cathedral  Church  of  St.  Paul 
would  not  only  be  respected,  but  hailed  by  the  good  wishes  and  tubscrip* 
of  a  large  portion  of  a  public,  so  manifestly  favouicd  by  Providence 
dnriog  a  long  course  of  years, 

"  The  actual  state  of  the  Fine  Art*  Is  no  less  propitious  to  the  under- 
takisg,  tbe  extraordinary  snmptuousness  of  the  Houses  of  Parliament  amJ 
•f  our  royal  and  other  palaces,  and  the  liberal  views  and  encouragement 
of  government  as  regards  the  higher  walks  of  historicul  and  moauroental 
painting  and  decoration,  have  sJready  diicipliued  a  school  abounding  in 
■Blcot  and  capacity  for  tacb  operations.    Tbe  professors  of  Fine  Art  have 

(••var  been  backward  in  zeal  towards  f  ucb  noble  ohjecU,  and  in  tbe  proffer 
9i  tbeir  HTvicea  to  carry  ont  the  well  kaowu  scheme  of  Sir  C.  Wren  and 
Ibe  CommluIOBen  of  the  Fshric. 
"Sir  J.  Thornlull  painted  the  dome,  now  so  decayed  by  time,  for  21. 
per  aqoare  yard  (about  the  year  1720),  a  price  scarcely  defraying  his 
diibanementa :  Sir  J.  Reynolds  and  the  Academician),  in  1773,  made  a 
gratuitoiu  offer  of  their  services  far  the  decoration  of  the  interior;  and 
Wry  recently  the  eminent  painter.  Mr.  Parris,  proposed  to  restore  the 
paintings  of  tbe  dome  by  a  very  hold  and  economical  process.  Nor  ace 
our  actual , professors  less  animated  now  than  lurmerly  with  the  ability, 
zeal,  and  piety,  necesMry  to  such  enterprises. 

"  Tbe  practical  mode  in  which,  as  your  surveyor,  I  should  venture  to 
recommend  the  application  of  such  funds  as  could  he  raised,  would  be : — 
Firwt.  To  restore  the  painting  »Dd  gilding  of  the  dome,  and  parts  arija- 
eeot  thereto,  aa  part  and  parcel  of  that  magnificence,  designed  and  di- 
ncted  by  Sir  C.  Wren  himself;  as,  however  diflferent  in  style  from  that 
■t  present  approved,  it  is  highly  decorative  and  appropriate  to  the  archi- 
tecture, and  is  too  far  removed  from  the  eye  to  challenge  minute  criticism. 
Steotuiiy.  To  carry  out  tbe  gilding  and  painting  of  Ibe  symbols  and  or. 
ta  of  tbe  choir,  u  Klrudy  cummenced  at  the  commuoioa  end, 
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together  with  all  the  bcoomtng  ornaroenti  to  the  gates,  tbe  pnlpit,  th« 
atalls,  the  organ,  the  commonion  r&il  and  table,  dec.  TAirdly.  Tore* 
glaze  Ibe  whole  of  the  tncnty-three  lower  windows  on  the  floor  of  tbe 
Cathedral  with  Scripture  subjects  in  coloured  glaai, — offering,  as  this 
occasion  would,  tbe  first  grand  opportunity,  aince  the  Reformation,  of 
illustrating  the  unadulterated  word  of  (iod  in  spirit  and  in  truth,  ind 
uncon laminated  by  tb*  apocryphal  and  superstitious  representations  nblch 
occupied  this  noble  art  under  the  Papistic  doctrines  and  direction. 

**  Socb  a  mode  of  decoration  is  at  once  the  most  conformable  in  Chris* 
tiiD  and  todeot  aiaodationt,  and  tbe  most  economical  that  could  be 
devised,  at  the  same  time  that  it  li  the  most  splendid ;  since,  as  tbe 
vehicle  of  light,  it  transmits  all  that  rfTed  and  lustre  to  the  interior 
which  mural  decoratloo  fails  to  effect  ia  itie  same  degree,  ud  whlflh  la 
fact  it  supcrsedei." 

Af\cr  lending  this  report,  Mr,  Penrose  said  there  vaa  one 
circumfitance  wfiicb  ref)uired  to  be  du'clt  on  particularly,  and  in 
whicli  he  was  sure  they  would  all  agree,  that  it  was  of  the  very 
greatest  importance  to  tbe  subject  under  cdntemplation  that  it 
nhoiild  have  the  ncli»'e  concurrence  of  .Mr.  (.!ockerell.  For  not 
only  had  he  (.Mr,  C.)  moot  judiciously  condusted  the  repuire  of 
the  fabric  for  about  thirty  vear^  during  which  the  hand  of 
decay  had  been  arrested,  ami  even  turned  harkwardH,  no  that 
the  buildinit  is  now  in  a  far  more  Ratififactory  etnte  than  it  was 
lit  the  be(;;inning  of  tbe  century;  but  he  hart  been,  at  the  Bame 
time,  »o  scrupumuKly  oh^n-ant  of  the  intentiuuH  of  Sir  Chrie- 
topher  Wren,  that  everything  in  the  slighteet  degree  out  of 
harmony  with  the  general  plnn  had  always  met  with  bis  decided 
opposition.  ^Ve  might  then  feel  great  courage  in  proceeding 
under  Ruch  a  leader.  It  w&s  %'ery  little  that  he  had  to  advance 
oil  the  subject — for  he  came  there  rather  to  solicit  the  views  of 
the  gentlemen  he  saw  around  him  than  to  state  his  own,  which 
he  was  free  to  confess  were  not  yet  formed  into  the  detailed 
Btate,  fur  which  much  time  and  consideration  would  be  neceH- 
»ary;  but  if  wc  could  interest  many  in  the  pursuit  of  this  im- 
portant question,  we  ehuuld  hare  all  the  better  chance  of  faU- 
ing  on  the  right  scent.  But  the  first  thing  which  he  had  to 
inform  them  «■«*,  that  the  reitoration  of  Sir  James  Thornhill'a 
cupola  had  taken  a  very  definite  i^hape.  He  whs  authorised  to 
!ttiite  that  it  watt  hecrtme  a  practical  question  with  the  Dean  and 
('haiiter,  and  no  pnins  would  be  Kpared  on  their  part  to  get  the 
whole  of  the  cupola  and  the  drum  effectually  reHtored.  Mr. 
Penrose  stated,  m  continuation,  thnt  the  restoration  of  the 
cupola  in  chiaro-9curo,  with  a  very  largo  amount  of  gilding, 
must  he  taken  as  the  starting  point  for  other  decoration:}  of  tbe 
cathedral.  He  thought,  therefore,  that  surface  [lainting  in 
colours  would  be  out  of  place,  with  the  exception  of  the  win* 
dowii,  which  ahould  be  of  stained  glasH.  Where  tbe  walls  of  a 
building  and  tbe  windowa  were  alike  highly  coloured,  there  was 
a  want  of  harmony.  In  the  most  highly  coloured  Italian  build- 
ingn  nut  much  light  was  admitted,  and  that  almost  always 
through  comparatively  pure  glass.  Where  coloured  glastt  was 
employed,  iiatuntl  Culoum,  or  natural  materials  Mere  used  uo 
the  walls,  so  that  they  never  bad  the  glaring  or  prominent 
effect  of  surfnce  colouring.  Mr.  Fenrose  referred  to  a  rough 
((ketch  of  the  choir  of  St,  Paul's,  in  illustration  of  his  views  of 
tlie  mode  of  decorating  it.  The  apse  was  already  ornamented 
with  a  suflicieiit  or  satisfactory  amount  of  gilding;  but  a  cer- 
tnin  amount  <'f  chiaro-scuro  tfecoration  was  wanted  (as  in  the 
cupola)  to  bear  out  that  gilding,  lie  pointed  out  the  architec- 
tunil  features  of  the  vanltiug,  ronsittting  uf  three  small  cupulas 
with  their  ttpamlrcls,  separated  by  a  magnificent  guilloche.  If 
the  depths  of  tbe  latter  were  increased  by  a  little  chiaro-scuro, 
and  a  great  deal  of  gilding,  that,  he  thought,  would  be  sufficient 
for  it.  The  spandreU  were  evidently  intended  by  Wren  for 
some  coloured  decorutimis,  and  they  furniiJicd  admirable  situn- 
tions  for  tbe  introduction  of  single  figures  or  small  )i;roups.  In 
the  small  cupulas,  however,  figures  would  be  objectionable,  and 
therefore  ihuse  surfaces  would  be  better  oroanieoLeil  archiiec- 
tiimlly  with  painted  coffers,  slightly  differing  in  shape  frum  the 
actual  coiTers  to  the  eastward,  but  brought  into  harmony  with 
them.  The  spandrels  of  the  main  arclies  of  the  choir  were 
admirably  adapted  for  painting  in  monochrome.  It  might  be 
fitting  to  insert  coloured  porphyries  or  marbles  into  the  panels 
heueutb  the  uindows,  or  even  to  paint  them,  hk  the  pilasters  in 
the  apse  were  alrendy  most  effectively  painted  in  imitatiun  of 
lapis  lazuli.  He  had  not  yet  considered  the  decoration  of  the 
Hihles,  his  object  being  merely,  by  these  obaervatiuns,  to  elicit 
the  opinions  of  members. 

DiscusnioH. — Mr.  Cockerrll  said  it  had  been  his  own  peculiar 
hupptness  to  have  the  care  of  St.  Paul's  Cathedral  for  very  many 
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je&rt,  and  tbe  contemplation  of  that  building  had  l>«en  a  con- 
6tsDt  source  of  delight  and  rejection  to  him.  The  whole  scheme 
of  the  work — the  structure,  the  benuty  of  proportion,  and  the 
odmirnble  contrivance  of  every  part — were  perfect.      It  wag 
like  a  work  of  nature, — every  exigency  of  the  building,  and 
Cveri^ihin^  lielonpiniir  to  climate  and  circumstauce*  had  been  so 
carefully  and  skilfully  couKidered^  that  it  was  the  very  exemplar 
«f  all  that  Vitruvius  had  naiil  of  the  ffreat  elements  of  archi- 
tecture— economy,  structure,  proportion,  and  beauty  of  detail. 
He  dissented  from  one  expression  employed  by  Mr.  Pennwe — 
namely,  that  Bome  parts  of  St.  Paul's  were  even  blameable.     He 
would  challenfi^e  any  gentleman  present  to  p4>int  out  anythinfc 
that  could   be  truly  called  blameable  in  that  building;  and  ho 
would  challeDgo  a  cunipurisun  of   St.  Paul's   with   any  other 
building  in  Kurope,  of  any  age,  in  respect  to  all  the  e'sitential 
qualities  of  architecture.     It  was  remarkable  that  the  plan  of 
St.  Paul'd  would  be  found  to  agree  with  the  three  masonic  rules, 
with  respect  to  its  length,  width,  and  cohimuar  distribution;  and 
also  in  ttie  section,  wliicb  was  formed  upon  the  lines  of  an  equi- 
lateral triangle.     For  a  long  time  be  had  been  at  a  loss  to  con- 
ceive what  principle  had  determined  the  height  of  the  nave  of 
St.  Paul's;  but  at  length  ho  discovered  tliat  it  had  been  deter- 
mined by  the  masonic  rule.  .  This  was  the  more  interesting  as 
Wren  waa  the  Grand  Mniiter  of  the  Antique  Masonic  Lodge, 
which  was  not  dissolved  till  1717,  ajnce  which  time  freemasonry 
had  been  only  a  maxk  for  political  societiea.     H'ren,  in  fact, 
lectured  to  the  masons,  aiid  it  wan  to  be  deplored  that  ho  great 
a  philosopher  had  left  »d  few  of  bis  writings  to  posterity;  he 
would  have  rovealed  many  things  that  could  now  only  be  ga- 
tliered  incidentally  from  his  worka.     In  hi*  two  or  three  admi- 
rable  papers  in  llie  'Parentalia,'  Wren  spoke  like  n  great  master, 
and  those  papers  could  not  be  too  attentively  studied.     ^Vith 
regard  to  St.  Paurs,  ibey  must  all  itdniire  tbat  "irritable  genius" 
whicli  seized,  a*  he  had  done,  the  heHnties  of  Sienna,  and  after- 
of  Ely,  with  its  wonderful  octagonal  lantern;    and  the  skill 
with  which  he  had  avoided  that  constant  intersection  of  nave 
and  transept  which  limited  the  perspective  in  so  painful  a  man- 
ner, but  which  had  been  m  eternally  adopted,  even  from  the 
Roman  times.     After  Heeing  a  great  number  of  cathedrals),  that 
monotony  of  plan  became  really  shocking,  and  led  to  the  idea 
tbat  men  were  merely  imitative  unirnHls.     The  quiclcnes^t  atid 
capacity   which  led   Wren  to  seize  and  introduce  in  St.  Paul's 
the  beautiful  contrivance  of  Adam  WaUingham  at  Ely  deuTved 
the  highe-it  admiration.     The  plan  of  St.  Paul's  was  unfortu- 
nately inlluenced  by  James    II.,  who  desired   to   resitore   the 
Iloman  Catholic  wurship;    and  above  all  things,  to  retain  the 
old  cathedral  fashion,  and  to  preserve  the  aisle*  as  well  a^  the 
nave,  to  the  iujury  of  the  novelty  and  beautiful  of  the  originol, 
Qr*'colu»N"  plan  of  Sir  C.  U''ren,  which  could  never  be  suffi- 
ciently commended.     That  plan,  as  the  model  of  it  tihowed,  was 
adapted  to  the  Anglican  form  of  wor»hrp,  and  for  a  large  con- 
gregation.    Its  beautiful  perspectives  hud  been  well  described 
by  i\lr.  Penroue,  and  he  could  not  but  consider  it  nn  the  earliest 
and  the  most  truly  Protestant  cathedral  church  that  had  ever 
been  designed.     He  hoped  the  day  would  come  when  ^\'ren, 
and  the  style  he  adopted,  would  be  duly  e»timnt«d.     As  archi- 
tects, they  were  all  more  or  less  the  victims  of  faidiion,  ephe- 
mera]  educatinij,   and    early   prejudices  —  their  notions  were 
cramped  before  they  knew  how  to  think  or  originate.     At  one 
time  they  were  told  timt  Greek  was  the  only  architecture  to  be 
practised;  at  another  time  Italian  or  Palladian;  and  at  another 
time  Gothic.      It  was  deplorable  that  they  should  imbibe  preju- 
dices of  this  kind  for  particular  styles;  hut  it  appeared  to  be  a 
necessity  of  their  birth,  education,  and  position.     Great  things 
might  he  accomplislied  if  they  could  lift  thentselves  above  such 
prejudices;  and  he  looked  to  an  institution  like  this  for  such 
fruits;  and  they  could  not  bo  more  effectually  produced  than  by 
discussing,  in  connection  M-ith  a  subject  like  the  pretieut.  the 
great  principles  of  the  art.     The  principle  of  economy  was  most 
admirably  displayed  in  St.  Paul's.     Mighty  as  it  is,  i't  was  exe- 
cuted in  thirty  yearn,  and  at  a  cost  of  only  75U,0OO/.  (a.D.  lilO), 
whereas  Waterloo  Bridge  cost    1,100,000/.  (a. n.  IH16),     It  was 
raiited  by  a  very  xniull  tax  upon  coals,  which  caused  no  incon- 
venience to  the  public;  and  he  was  quite  sure  a  competent  jury 
of  Europe  would  pronounce  it  to  be  thp  moftt  perfect  vf  alf  the 
family  vf  domes;  and  in   its  general  design,  and  all  its  parts, 
the  most  admimhle  building  in  Europe.     >Vren,  like  every  one 
else  who  followed  his  time,  adapted  the  Gothic  as  the  principle 
of  his  structure.     St.  Paula  was  Gothic  in  plan,  in  section,  and 
in  construction;  but  he  clothed  the  skeleton  with  a  coat  of  the 


■tyle  which  was  moat  admired  in  his  day.  Bernini  waa  then 
triumphant,  and  gave  the  fashion  to  Europe.  Wren  visited  fain 
at  Paris,  but  his  own  works  were  much  less  exaggerated;  bA 
was,  in  fact,  Bernini,  purified  in  the  fire  of  reason  and  logic 
judgment.  The  western  towers  of  St.  Paul's  were  copies  on  i 
amaller  xcale  of  thtwe  designed  by  Bernini  fur  St.  Peter'i 
Rome;  but  the  latter  (inasmuch  as  the  Italian  architects  we 
rather  paintera  and  sculptors)  soon  began  to  fail,  and  we 
taken  down,  and  no  attempt  was  made  to  rebuild  them.  Al 
though,  as  stated  in  his  Report,  ItOO — (now  1500)— churche 
had  been  erected  in  England  since  the  year  1818,  the  reston 
tion  of  St.  Paul's  Cathedral  had  been  neglected;  and  whilat  tfa, 
most  laviah  expenditure  was  bestowed  un  Houses  of  Parlianienlj 
Museums,  and  upon  all  temporal  objecta,  he  rcuretted  to  uj| 
that  what  had  been  done  to  the  honour  uf  God  Lad  been  nigw" 
gardly  and  paltry  beyond  measure.  This  was  derogatory  to 
the  honour  of  the  country,  and  contracted  most  unfavourably 
with  the  liberality  displayed  on  such  objects  in  France.  At 
WcKtminater  Abbey  a  great  deal  had  been  done,  with  the  very 
best  effect,  in  restoring  and  improving  the  fabric,  and  chiefly 
through  the  xeal  and  taste  of  the  Rev.  Mr.  Milman,  now  I)ean 
of  St.  Paul'a,  from  whom  similar  results  might  be  expected  lor 
the  metropolitan  cathedral.  'I'he  Venerable  Archdeacon  Hale;, 
who  was  present,  had  displayed  the  greatest  interest  in  the  sub- 
ject under  discussion,  and  with  the  aid  and  influence  of  the 
Institute,  he  had  no  doubt  the  object  might  be  accomplished. 
He  knew  many  individuals  who  were  wiUiug  to  subscribe,  ai 
soon  as  operations  were  commencetl.  He  had,  in  bis  euthu- 
Btastic  admiration  of  St.  Paul's,  thrown  out  a  challenge  to  main- 
tain its  beauties  against  all  questions  or  objections;  but  the 
subject  was  so  extensive  thiit  he  should  desire  further  time  for 
the  purpose;  and  on  u  future  occasion  he  should  hope  to  have 
the  honour  of  offering  some  remarks  on  the  wisdom,  the  beauty, 
the  delicitcy,  arid  the  sentiment  of  the  design  and  execution  of 
the  mawtcrpiece  of  thai  great  architect — Sir  C.  Wren. 

.Mr.  UtLUxiJs  could  not  acquiesce  in  all  that  bad  fallen  from 
Mr.  Cuckerell.  What  was  useless,  could  not  be  very  good* 
Sir  C.  \^ren  might  have  shown  greater  talent  if  he  had  mnde  a 
feature  of  bis  Hying  buttresses.  As  a  matter  of  consCructioD, 
the  upper  order  of  St.  Paul's,  on  the  ejctorior,  tlioiigh  magnifi- 
cent in  its  effect,  was  altogether  useless  internally.  Ag»ia, 
though  not  a  fault  of  form  or  of  design,  but  a  fault  of  fact,  the 
outer  dome  was  a  perishable  one,  which  it  should  not  be  in  such 
a  building.  For  the  funds  for  restoring  the  Cntbedml  tbef 
need  not  look  agaiu  to  a  tax  un  coals,  but  rather  to  a  circum- 
stance which  must  eventually  happen.  The  future  revenues  of 
the  bishopric,  which  hud  increased,  and  were  still  enormously 
increasing,  bad  been  bo  apportioned  that,  ou  the  next  election 
to  the  see,  there  would  be  from  io.oou/.  to  i0,000/,  a-year  ap- 
plicable to  some  purpose;  and  it  would  therefore  be  as  well  to 
petition  the  Ecclesiastical  Commissioners  to  apply  that  sum  to 
putting  St.  Paul's  ia  order.  As  to  Mr.  Parris's  ingenious  scaf- 
folding, a  much  more  simple  contrivance  might  be  seen  in  daily 
use  in  Durham  Catbeilral,  which  he  believed  had  been  employed 
ever  since  the  cathedral  had  been  built.  Ho  should  much  like 
to  see  St.  Paul's  decorated^  but  not  painted;  for  he  regarded  it 
more  as  a  building  of  form  than  of  colour.  Sculpture,  uf  course, 
would  be  admissible,  but  not  painting;  for  it  was  cle«r  that 
Wren  was  opposed  to  the  painting  adopted  by  Sir  James  l*hflni> 
hill, 

Mr.  Paki(18  said  that  hts  proposal  for  renovating  the  dome  of 
St.  Paul's  iiad  been  occasioned  by  a  statement  that  the  paintingi 
couJd  not  be  restored  on  account  of  the  expense  of  raistuga 
(tcaffuidjng  from  the  floor  of  the  Catbedrat.  lie  accordin>:lv,  in 
the  year  IbVi,  contrived  the  scaffolding  or  apparatus  which' bid 
been  referred  to,  and  made  a  model,  which  had  received  the 
approbation  of  Professor  Cockerel],  Mr.  Brunei,   .Mr.  Clarke, 


vincing  proofs  had  been  givea  of  the  safety  attending  the  um 
uf  it. 

Mr.  Jesni.sus  called  attention  to  the  position  of  the  organ 
screen  of  Sl  Paul'ii,  as  diminishing  the  importance  of  the  choir; 
he  would  be  glnd  to  know  if  U'ren  had  not  intended  it  to  b« 
placed  further  we-itward. 

Mr.  Penbosk  said  that,  with  reference  to  the  position  of  the 
ot^an  screen,  the  econunty  and  arrangement  of  the  ritual  re- 
quired a  direct  passage  ucro«8  the  choir,  west  of  the  orgaa 
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screen;  and  r  much  f^'cater  dtetflnce  must  be  traversed  from 
aisle  to  jiwlc,  if  the  screen  were  removed  further  westward. 

Mr.  D.  Mi>CATTA,  suggested  that  the  di:4Ctii«iiun  should  he 
confined  to  the  interior  decoration  of  the  cathedral;  und  it 
struck  him,  an  a  guiding  twint  in  that  discussion,  that  it  was 
most  important  to  rememhcr  that  tlio  dccoratiitn  iif  the  dome 
was  DOW  for  the  first  time  sitated  to  he  a  positively  settled 
point;  and,  us  artitits,  they  were  ttoitnd  to  hear  that  in  mind,  in 
cocuidering  the  other  directions,  so  aa  to  hriiig  them  into  har- 
mony with  it.  No  doubt  many  of  the  gentlemen  present  had 
coiuidered  the  subject,  and  formed  different  views  as  to  the 
decoration  of  the  cathedrnl  by  sculpture,  by  polychromy,  or  in 
other  ways;  but  he  felt  bound  to  direct  their  attention  to  the 
settled  point  which  he  had  mentioned^  as  being  of  the  greatest 
importance. 

Mr.  JEKNtKQs  was  diff])osed  to  object  to  the  mie  of  ntained 
glass  at  all  in  8t.  Paul's  Cathedral.  As  a  general  principle, 
eolour  had  a  tendency  to  decreane  the  effect  of  size  in  a  building. 
Powiblv,  however,  hy  the  introduction  of  paintingH  in  the  paneN, 
which,  by  the  distance  at  which  they  were  seen,  would  give  an 
apparent  inrreaw;  of  aize,  the  decreased  effect  of  size  necessa- 
rily caused  hy  the  uiw  of  colour  might  be  remedied.  If  colour 
were  at  all  introduced,  stained  glai»  rould  not  be  effectively 
employed.  Ak  he  had  before  observed,  he  thoaght  the  removal 
of  the  organ  and  organ  screen  further  westward  was  essential. 
He  objected  to  the  dnrk  colour  of  the  pilasters  at  the  east  end 
of  the  choir.  Perhapn  the  effect  of  size  would  be  greater  if  all 
the  pilasters  throughout  were  to  be  of  white  or  veined  marble. 

Archdcflcou  Hale  aaid  bis  own  connection  with  St.  Paul's 
Cathedral  had  existed  nearly  as  long  an  that  of  Profeswir 
Cuckerell,  and  they  had  each  in  that  period  risen  in  their 
respective  piofest4ions.  In  no  respect  however  had  their  course 
of  life  been  more  parallel  than  in  the  cnntinnal  affpctinn  they 
had  both  shown  towards  the  cathedral  church  of  the  metropolis. 
Confining  himself  to  t)ie  interna)  decoration  of  the  church,  he 
would  commence  with  the  dome,  the  restoration  of  wliich  there 
was  now  every  prospect  of  being  accomplished.  He  believed, 
until  that  Kbouhl  be  done,  no  person  would  be  tbortmghly  able 
to  judge  what  ought  to  be  done  to  the  rest  of  the  btiilding. 
Manv  years  ago  Mr.  Cockerell  had  lent  him  an  old  book,  in 
which  that  dome,  now  so  dirty  and  dtngy,  was  described  as  so 
•plendid  in  apponrance,  from  the  quantity  of  gold  that  tihone 
upon  its  wall*,  that  it  was  compared  with  the  aurora  borealis  in 

Slendour  and  brilliancy.  When,  therefore,  the  re-tomtion  of 
e  dome  had  taken  place,  those  who  undertook  the  remainder 
of  the  edifice,  inste;id  of  having  to  contend  with  a  dark  and 
gloomy  reciitH.  would  find  that  part  of  the  building  come  for- 
ward with  the  greatCHt  brilliancy,  and  it  would  be  necessary  to 
decorate  the  rest  of  the  edifice  very  highly  to  accord  with  it. 
He  was  sorry  to  say  he  differed,  Mo  eteio,  from  Mr.  Cockerell 
and  Mr.  Penro;*  on  the  quebtion  of  painted  glass.  On  that 
subject  he  had  had  some  experience,  having  worked  with  Mr. 
^V'instoit,  and  devoted  much  conKiderntion  to  the  effects  pro- 
duced hy  that  branch  of  art,  and  to  its  present  condition.  One 
of  hia  objectiotia  to  that  mode  of  decoratinii  was,  that  be  be- 
lieved we  had  yet  to  see  the  art  of  staining  glass  fall  into  hands 
much  higher  in  the  scale  of  art  than  any  that  had  yet  exercised 
it.  When  the  pigment  which  the  ancients  possessed  nhnuld  he 
discovered,  and  when  the  artist  could  work  his  colours  on  glaws 
with  the  same  facility  as  oil  and  water  colours  now  flowed  from 
bis  pencil,  so  that  the  highest  artists  would  not  consider  it 
beneath  them  to  practice  it, — then,  and  not  till  then,  would  he 
tlie  time  to  intrudiice  stained  glass  in  the  windows  of  such  a 
cathedra]  as  St.  Piiul's.  Moreover,  he  was  of  opinion  that  when 
atained  glavs  was  employed,  it  became  the  wh'fdc  and  ahHiirbing 
point,  and  attracted  people  from  picture  to  picture  in  the  wind- 
dows,  to  the  di^'re^aid  of  the  architectural  beauties  ajtd  the 
form  and  majesty  of  the  building.  From  a  set  of  four  designs 
by  Sir  Jaoies  Thornhlll,  preserved  in  the  Cathedral  (represent- 
ing the  fmir  Kvun^eliHtfl),  it  was  evident  that  be  had  iatendod 
the  building  to  be  adorned  with  figures.  The  whole  of  the 
church  wiiM  panelled,  and  app.irently  expressly  for  paintings. 
He  had  no  doubt  it  was  U  ren's  intention  that  every  part  of 
the  church  should  be  painted;  some  parts,  at  a  distance,  with 
pictures  which  might  exercise  the  skill  of  a  subordinate  class  of 
artists,  and  othero,  clotie  to  the  eye,  with  beautiful  cabinet  pic- 
tures the  minute  beauty  and  perfection  of  which  might  he  con- 
templated at  leisure.  He  had  lung  dei^ired,  and  expressed  a 
detiire  to  have  that  design  carried  out ;  and  he  had  been  lauched 
ftt  for  the  notion.    To  the  late  Bishop  of  Llandaff  and  the  Kev, 


Canon  Tyler  he  had  expressed  the  conviction  that  he  should 
live  to  see  St.  Paul's  painted  from  one  end  to  the  other:  but 
they  had  laughed  him  to  ocorn.  He  had  even  sketched  the 
general  design  of  such  an  undertaking.  He  was  thankful  that 
the  project  of  Sir  Joshua  Reynolds  and  hia  friends  had  not  been 
accepted,  for  he  believed  it  contemplated  a  series  of  psintinpi 
of  more  incidents  in  the  life  nf  St.  Paul;  and,  much  as  he  vene- 
rated that  apostle,  he  did  not  desire  to  see  more  representations 
of  his  acts  and  labours  than  there  were  already  on  the  inside 
and  out!tid«  of  the  cathedral.  He  had  even  gone  so  far  as  to 
define  the  principle  on  which  the  painting*  he  contemplated 
should  be  introduced.  He  would  have  in  every  panel  a  picture 
of  the  highest  class  of  art  which  could  he  produced,  and  so 
treated  as  to  give  no  offence  to  the  feelings  of  those  who  feared 
lest  superstition  should  creep  into  the  church  by  the  mere  use 
of  pirtiireH.  He  had  thought  that  the  Cathedral  mi^ht,  in  fact, 
be  made  a  great  pti^turial  bible.  Kear  the  entrance  should  be 
delineated  the  early  parts  of  Scripture  hiatory;  at  the  transepts 
the  middle  jwrtiuu;  and  in  the  choir  and  aisles  subjects  from 
the  New  Testament.  Before  the  admission  fee  had  been  got 
rid  of  he  had  nid^  "Paint  the  Cathedral  an,  and  Jottejih  Hume 
shall  have  bis  way.  snd  people  shall  come  in  fntrn  morning  till 
night,  to  read  anil  study  these  beautiful  pictikres."  He  would 
fill  the  church  with  pure  historical  Scri|iture  tirubjects,  with  the 
teKtH  they  illustrated  in  letters  of  gold  beneHth  them.  The 
beautiful  cu|>ola  at  the  we«t  end  of  the  nnve  was  admitablv 
adapted  for  a  painting  of  the  Deluge;  typifying  the  church 
itself  as  the  ark  in  which  God  incloi^ed  hiH  flock,  and  the  pro- 
phetic types  of  the  events  shown  in  pictures  in  the  choir  might 
DC  reprei^ented  in  corresponding  pictures  from  the  (*ld  Testa- 
ment in  the  nave.  M'ith  the  effect  of  the  Cathednil  piiinted  in 
tbia  way,  he  thought  the  light  trantimrtted  through  painted 
glass  would  Heriuusly  interfere.  The  decoration  of  the  archi- 
tectural members  and  details  of  the  building  he  must  leave  to 
the  artint.  Descending  to  the  floor,  he  exuressed  what  might 
be  thought  a  hetemduz  opinion — namely,  that  the  floor  could 
never  be  rightly  decorated  till  the  monuments  of  M;ulpture  now 
placed  in  the  Cathedral  weie  reninveil.  Hn  admired  them  aa 
works  of  art,  hut  heroes  and  heathen  subjects  (with  thanks  to 
man  for  conquest,  without  in  one  instance  any  acknowledgment 
to  God  for  victory)  were  unsuited  to  a  Christian  temple.  They 
well  suited  the  taste  of  the  last  century,  but  he  hoped  the  day 
would  come  when  they  might  be  removed  to  a  Walhulla,  where 
the  WMintry  might  more  appropriately  do  honour  tu  its  heroes. 
He  was  not  very  fond  of  the  Rev.  the  Cardinal  Wiseman;  but 
there  was  one  part  of  the  writings  of  that  individual — hitt  criti- 
cism on  the  heathenism  of  the  statues  in  St.  Paul's — which 
ought  to  be  written  in  lettari^  of  gold,  as  a  lesson  to  ds  in  the 
decoration  of  our  Cathedral.  In  the  boldness  of  his  views  on 
this  subject,  he  (Archdeacon  Hale)  had  asserted  thai  for  20,000/. 
down,  the  whole  decoration  of  St  Paul'!-,  in  the  manner  he  had 
proposed,  might  be  accomplished.  It  would  be  remembered 
that  there  were  eighteen  compartments  to  decorate,  which,  to 
be  done  with  due  care  and  consideration,  so  as  nut  to  involve 
subsequent  regret,  would  occupy  Romcthing  mure  than  eiKhteen 
years.  At  the  lime  he  made  that  assertion,  S(),0to/,  consols 
would  have  produced  600/,  a-year.  For  «U0/,  the  scaffolding  to 
enable  an  artist  to  paint  one  compartment  could  be  made. 
Artists  should  be  solicited  to  submit  cartoons  and  soggeslluns 
for  the  decorations  of  the  parts,  and  if  600/.  were  given  to 
them  in  priies,  that  HMt,  might  be  received  again,  and  remain 
in  hand,  from  the  exhibition  of  those  cartoons.  Having  that 
GOO/.,  he  conceived  there  were  many  artists  who  would  be  wil- 
ling to  draw  lots  for  the  commission  to  psint  the  first  compart- 
ment for  that  Slim.  The  first  ttuccesitful  effort  wotild  excite  the 
public  zeal;  subscriptions  would  flow  in;  a  duke,  or  a  distin- 
guiahed  lady,  or  the  Dean  and  Chapter  would  defray  the  cost  of 
i>ther  compartments,  and  they  would  soon  be  so  much  pressed 
with  the  means  of  carrying  out  the  work,  that  the  only  care 
reqwisite  would  he  not  to  go  on  with  it  too  rHpidly  or  carelesKly, 
Mr.  G,  Knooo  rejoiced  to  hear  the  great  difficulty  overcome  of 
illustrating  our  great  Protef-tarit  Cathedral  by  pictorial  repre- 
sentations. The  plan  suggosted  by  Anrhdeacon  Hale  was  both 
rational,  religiou«,  and  practical.  He  (Mr.  Fogco)  was  glad 
that  Mr,  Parris  had  been  consulted,  nnd  was  likely  to  be  con- 
sidered in  this  great  work,  for  which  his  profound  knowledge  of 
perspective  et^pecinlly  fitted  him.  If  the  ma«Dificent  idea  of 
ArchdcHcon  Hale  were  carrieil  out,  it  would  bo  essential  that 
the  monuments  iu  the  Cathedral  should  be  removed;  but  he 
feared  it  might  take  some  time  to  reci>uctle  the  public  mind  to 
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rach  a  meaAare.  Mr.  Foggo  concluded  hy  some  riMnarks  in- 
trniled  to  correct  ah  error  iii  the  KtAtemeiit  that  M>eri  had 
derired  his  architectural  knowledge,  in  some  degree,  from  the 
ancient  Freenuutonii,  nnd  that  that  body  continued  in  extatcnce 
in  his  time.  He  itated  that,  even  so  earlr  as  the  reign  of 
Henry  VI., an  ineffectual  effort  hud  been  made  by  that  moniirrh 
to  trace  the  origin  and  history  of  the  craft,  which,  of  oour*e, 
must  have  been  Ktill  more  ohacure  in  the  days  of  Wren. 

Mr.  Gammno,  jon.,  thought  the  curved  surface  of  the  dome 
was  not  well  adapted  for  hittorical  [»ainlin({iS  Ctipecially  at  such 
H  distAnce  from  the  eye,  where  the  figures  must  be  of  such  a 
sixe  (if  they  were  to  be  viuible  at  all)  as  very  much  to  reduce 
the  apparent  sise  of  the  building.  The  human  figtirt^  was  the 
scale  by  which  the  fize  of  other  objects  waa  moat  readily  esti- 
mated, and  nothing  tended  more  to  diminish  them  timn  niiy 
exaggeration  in  the  proportions  of  the  human  form.  Nothing 
could  be  more  beautiful,  more  artistic,  or  more  poetical,  than 
the  idea  thrown  out  hy  the  Archdeacon;  but  it  waa  essential 
to  consider  the  varied  surfaces  to  which  the  paintings  were  lo 
Ite  applieil.  From  what  Mr.  Penrose  had  said,  it  appeared  that 
he  run^dered  the  small  domes  should  be  painted  in  coffers  in 
chiaro-ftTuro;  but  he  considered  that  a  very  inappropriate  mode 
of  defroration,  if  only  because  it  was  a  deception. 

Mr.  TwiMNo  thought  nothing  wtuld  be  more  beautiful  or 
appropriate  than  the  effect  of  stained  glaw»,  which  need  not 
detract  from  the  effect  of  the  puinted  decorations,  if  the  latter 
were  judiciously  applied.  He  higlily  eulogised  the  idea  thrown 
nut  by  Archdeacon  Hale.  Unless  the  whole  of  the  Cathedral 
were  decorated  simultaneously,  he  thought  the  choir  should  be 
done  first,  and  separately  fnim  the  other  parts. 

Mr.  J.  \V.  TAPwoaTH  considered  that  the  first  duty  of  an 
artist,  when  such  an  immense  mass  of  building  came  under  his 
liands  for  decoration,  was  to  decide  what  was  the  general  effect 
to  be  priMluced;  and  he  therefore  wished  lo  bs1<  whether  any- 
thing had  yet  suggested  itself  to  Mr.  Penrose  as  to  the  general 
effect,  or  the  general  key  of  colour,  in  this  instance.  The  effect 
rol|;ht  he  either  splendour,  immensity,  or  majesty;  and  this 
would  depend  u|M>n  the  general  key  of  colour  to  be  adopted; 
which  in  its  turn  would  at  once  regulate  all  the  minor  deUiU  of 
the  decoration. 

Mr.  I'kniuk^e  said  that  the  general  key  of  colour  would  un- 
questionably be  given  by  the  cupola. 

Mr.  rApwoRTtt  honed  he  might  further  be  allowed  to  ask 
what  that  key  would  be.  Was  it  to  be  chiaro-souro?  [Mr. 
PBKaosE.— Yes,  chiaro-scuro.]  Then,  in  that  case,  he  (Mr. 
Papworth)  thought  there  was  nothing  to  prevent  the  building 
bein^  as  gloomy  and  miserable  aa  at  present.  No  amount  of 
gliding  could  posjiibly  relieve  the  general  brown  tints  so  pro- 
duced. In  settling  the  general  key  of  colour  it  was  uece»iwiry 
to  decide  whether  the  idea  of  vastnes?;,  or  grandeur,  or  majesty, 
should  predominate,  those  being  the  only'  three  sentiments  to 
be  considered  in  such  a  btiilding;  and  in  following  the  question 
out,  it  should  be  considered  whether  histoiical  picttirea  (not 
decorative  painlinu)  and  stained  gluss  would  accord  with  those 
ideas.  A!any  gentlemen  would  probably  agree  with  him  that  a 
temple,  such  as  St.  Paul's  Cathedral,  should  not  bo  a  mere 
exhibition  gallery  of  pictures.  He  thought  the  whole  ijueslion 
turned  upon  whether  the  decoratiipn  of  the  dome  really  was  a 
fixed  matter,  because  if  m>  the  opinion  of  the  members  of  the 
IfMtitute  was  quite  unnecessary,  that  point  involving  both  the 
key  of  colour  and  the  <|uestion  of  the  introduction  of  historical 
decorative  pictures. 

Archdeacon  flaLK  said  it  wa?  in  reference  to  the  effect  of 
the  dome  ae  governing  the  other  decorations  that  he  had  refer- 
red to  the  historical  evidence  of  an  old  writer.  He  believed 
that  that  effect  would  really  be  one  of  the  utmost  radiance  and 
splendour;  and  then,  the  'whole  of  the  cornices  and  capitals, 
and  every  horizontal,  carved,  or  moulded  line,  being  al^o  richly 
gilt,  he  thought  (with  much  deference)  that  in  the  lower  part 
of  the  builiiing  the  decoratioun  might  gradually  assume  a  greater 
amount  of  colour,  even  to  the  extent  of  the  historical  pictures 
he  had  suggested.  'i"he*o  would  be  subordinate  to  the  archi- 
tectural forms,  distinctly  marked  as  the  latter  would  be  by 
gilding. 

Mr.  fi.  T.  Parris  agreed  with  Mr.  Papworth  tliat  a  monoto- 
nous lone  of  colour  ilimughuut  would  produce  a  very  melan- 
choly and  dismal  effect;  but  as  in  a  piece  of  music,  though  set 
ju  a  given  key,  a  discord  was  ucaKionally  allowed,  so  it  might  be 
iu  painting.  He  thought  Wren's  idea  must  have  been  white 
Mnd  gold;  and  that  the  general  idea  in  his  miod  waa  that  of 


form  nnd  line— outline  combining  form  throughout— not  inter- 
nally alone,  hut  externHlly,  There  waa  not  a  line  in  the  build* 
ing,  internally  or  externally,  which  wait  nut  artistii^aily  beauti- 
ful. Everything  was  strongly  marked  by  a  bold  outline.  Of 
course,  there  could  be  no  idea  of  converting  Hi.  Paul's  ioto  a 
picture  gallery,  even  if  it  were  filled  with  pictures  and  stained 
glass.  In  considering  the  restoration  of  the  dome,  it  was  neces- 
sary to  have  reicard  to  the  v'xewf.  of  Sir  James  Thornhill,  and  to 
his  other  works.  The  ceiling  of  Whiteliall  Chapel  wna  executed 
about  the  year  1630,  and  was  imitated  by  French  artists  at  the 
Louvre,  Versailles,  SiC.  Le  Brun  and  his  popils  became  iro- 
mensely  popular,  and  V'erriti.  Laguerre,  and  Delafosse,  executed 
many  painted  ceilings  in  England.  Wren,  who  was  familiar 
with  these  works,  might  possibly  have  been  so  far  biassed  by 
the  prevailing  fashion  as  to  have  even  contemplated  the  small 
cupolas  at  St.  Paul's  being  painted  in  that  style.  Thornhill 
imitated  iVlikt'osse  and  V'errio  in  all  his  other  works,  and  in  the 
dome  of  St.  Paul's  be  was  probably  only  restrained  by  the 
architect.  The  chiaro-scuro  there  employed  was  not  a  mere 
imitation  of  bas-relief,  but  was  far  more  effective.  A  great 
deal  of  it  might  be  called  architectural  ornamentation,  intended 
to  aSHi*it  the  architecture  by  a  cheap  painted  imitation.  'l*his 
part  of  the  work  wa4  .idmirabty  executed.  Because  Thornhill 
was  restricted  from  the  use  of  colours  in  thi!  dome,  it  did  not 
follow  that  they  were  equally  to  be  excluded  in  other  parts. 
Many  passages  in  the  4*arentiilia'  showed  that  Wren  intended 
to  employ  colour,  hut  uf  course  he  would  not  use  it  in  the 
dome,  where  it  could  not  be  seen  to  advantage.  Thornhill's 
predilectionvi  would  have  led  him  to  use  colour  in  iniiluliun  of 
the  domes  abroad.  With  respect  to  stained  glass,  he  (.Mr. 
Parris^  thought  Sir  C.  Wren  fully  intended  to  have  Mtained 
glaiis  in  the  windows — not  painted  glass,  but  pot-metal — the 
effect  of  which  in  the  dome  would  be  exceedingly  beaatiful. 
Whilst  it  would  not  obstruct  the  light  it  would  obscure  it  a 
little,  and  lower  the  cutting  rays  which  now  strike  across  the 
dome,  and  interfere  with  the  effect  of  the  pamtingi.  In  the 
lower  part  of  the  building  colour  was  certainly  contemplated 
originally,  A  mosaic  pavement  was  proposed,  and  uo  architect 
would  nstt  Huch  a  pavement  without  stained  glass  in  the  win- 
dows. The  art  of  painting  on  glass  ho  thought  would  not  suc- 
ceed in  this  or  any  other  country — not  for  waul  of  talent,  or  of 
peculiar  pigments  (for  our  knowledge  of  the  effects  of  juxta- 
position of  colours  was  most  complete),  but  from  the  miatukeu 
notion  of  producing  a  picture  as  un  canvas.  The  works  of 
West  and  ilarviN  were  total  failures;  but  in  the  ancient  stained 
glass  the  effect  was  produced  by  Hgureti  in  the  most  brilliant 
and  ptisitive  colours,  cut  out  with  a  hurd  outline  in  lead,  on  the 
ftsme  principle  as  the  paintings  on  the  Etruscan  vases.  He 
thought  an  excellent  effect  might  be  produced  by  the  uae  of 
pot-metals.  Alluding  to  the  offer  by  Sir  Jo<«hua  Keynolds  and 
other  artists  to  decorate  St.  Paul's  gratuitously,  Mr.  Parris 
exiilained  that  that  was  not  (as  was  often  suppoticd)  an  offer  t« 

(laint  out  the  work  of  Sir  James  Thornhill — which  had  only 
»een  executed  about  thirty-five  years — but  to  introduce  jiictUFts 
ill  other  parts  of  the  building.  Considering,  however,  that 
Cipriani  and  Angelica  Kauffmaa  were  among  the  artists  pro- 
posing it,  he  iigreod  with  Archdeacon  Hale  that  it  was  fortunate 
the  offer  had  been  declined.  The  Dean  of  that  day,  however, 
rejected  it  because,  as  he  said,  **he  would  never  give  way  tu 

fopery."  Thus  taken  out  of  the  hands  of  the  painters,  SC 
'aut's  fell  into  those  of  the  sculptors;  and  he  (Mr.  Parris) 
remembered  the  first  atatueei — those  uf  Howard  and  l>r.  John- 
son— being  placed  in  the  building.  These  were  less  open,  to 
the  Archdeacon's  objection;  but  the  monuments  of  the  Aertiat 
rapidly  followed,  and  upwards  of  1(|{|,IH>U/.  had  been  expended 
upon  them.  It  was  time  now  that  the  painters  should  have 
their  turn.  He  thought  the  general  key  uf  colour  should  be 
that  of  the  stone,  with  a  quantity  of  gold;  because  gilding  never 
interfered  with  colour.  There  was  nu  fear  now  of  paintings 
being  injured  by  damp.  Archdeacon  Hide  and  Professor 
Cockerell  had  jointly  effected  an  immense  improvement  iu  that 
respect.  When  he  (Mr.  Parris)  Hr»t  proposed  to  restore  the 
dome,  the  only  thing  he  feared  was  t>iu  cold  and  dump  to  which 
he  should  bo  exposed;  but  that  danger  was  now  entirely  re- 
moved. .Mi.  Parris  went  into  some  details  of  the  state  of  art 
in  the  time  of  Wren  and  Thonihill,  and  the  pricea  '^per  yard* 
paid  to  Kubens,  DelafoMie,  V'errio,  and  Thornhill;  and  stated 
that  an  attempt  was  actually  made  by  the  Commiasioners  fur 
St.  Paul's  to  supersede  Thornhill  and  employ  Laguerre.  He 
noticed,  in  conclusion,  the  existing  prejudice  against  painting 
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in  churches,  esprcially  if  assuminfc  a  mediaeval  character — n 
prrjuilice  which  it  wuuld  take  fifty  yeHrti  more  ti>  uhlitvrste. 
His  uwD  ambitibn  led  him  unly  to  r  comparatively  insiKnificant 
portion  of  the  decoration  of  Hi.  PauIV— tiiimely,  the  mere 
reatoration  of  the  dome  m  an  anti(|iiary;  the  remainder  of  the 
irorkii  he  wished  to  see  accomplished  by  the  very  best  artiHtH  in 
Jie  kingdom. 
I*  Air.  D.  .MocATTA  said,  that  h»  the  leadinfr  quefltion  in  hin 
Bkind  WM  gtiU  as  to  the  generul  tone  of  the  biiildiii)^,  he  would 
M^enture  to  atik  Mr.  I'arris  whether,  Bupposing  he  were  left  free 
lo  carry  out  hi*  own  view  of  that  jjeneral  key  beinjr  white  and 
^^goldfbe  would  allow  chinro-acuro  to  pervade  the  whole  building 
^Ku  in  the  dome,  or  whether  he  would  iiitniduce  colour? 
^H  Mr.  PARRiri  Kaid  he  would  carry  out  every  part  of  the  build- 
^Hinic  at  uU  remote  from  the  eye  Ktructurntly  and  architecturally, 
^Band  ooly  in  form,  and  light  and  shade;  but  in  the  puiieig  nearer 
^Bilhe  ground,  nnd  wherever  the  parts  approached  nearer  the  eye, 
^Blie  would  have  colour,  becautte  thone  partM  could  be  looked'at 
1^^  separately;  and  he  would  also  have  stained  gUxs. 

Mr.    MocATTA    further   inquired    whether,   in    Mr.   Parrifl'a 

Dpinion,  it  WMH  desirable  that  the  dome  should  remain  in  chiaro- 

euro,  nr  partuke  of  colour? 

Mr.  pARRN  thought  if  colour  were  admitted  in  the  dome  it 

Iwould  entirely  destroy  itti  effect.    St,  I'aul'd  was  totally  different 

Rrom  St.  Peter's.     The  latter  wati  prepared  to  be  cut  up  iuto  a 

fltumher  of  splendid   parts,   which,    nutwith»tundiiig   their    real 

imagnitude,  ajtpeareil  actually  Hmall;  and  in  that  building  there 

ivaa   a   bulunoe  of   colour   and  enrichment   throughout.        The 

Tge  and  ponderous  maiidea  of  St.  Paul'ii  were  not  prepared  for 

nolour,  and  if  it  were  to  be  employed  in  the  dome,  it  would 

Hvuder  it  an  isolated  canopy,  and  the  harmony  of  tfae  whole 

Duilding  would  be  deslroyed. 

Mr,  U.  Cf.  ScHiTT  ob!M;rved  that  a  question  seemed  to  be  raltted 
•a  to  whether  cujouri^d  decurutiuuH  and  Htained  glass  should  be 
ftdmitted  in  the  aame  building;  and  he  wan  btrongly  impretuiied 
^■wilh  the  fact  thiit  they  did  nut  militate  against  eacli  utber.cven 
^Bwhen  richly  pointed  glaits  waa  uited.     He  had  found  in  practice 
^*thttt  richly  decorated  inierior*,  without  stained   gtans   windows, 
u«re  crude  and  almost  oSeiiKive  to  the  eye;  and  at>  by  ilegreea 
tha   light  was  toned  down  by  tilling  the  windows  with  stained 
glsM,  the  decorations  on   lUv.  wiill  becamo  fir^t  Huffcrable,  then 
pleaaing,  and,  when  the  last  window  whs  Blled  in,  delightful. 
He  was  inclined  to  think  the  case  would  not  be  very  different 
where  the  decurationa  conaiiited  of  picturett.      The  chapel  of 
'tSioCto  at  Padua  now  appeared  crude  in  itx  colouring,  the  win- 
Bowa  being  i>f  plain  gh»8;  but  it  whs  evident  on  examining  the 
Buspiugs  at  the  tup  that  tlieru  had  been  originally  stained  glasa 
Df  a  very  rich  deM;riptiun.     In  the  ciiurcli  uf  Sta.  Cruce  at  TJo- 
feuce,  every  pnrl  of  the  wall  was  covered  with  the  finest  fres- 
coes of  the  ^hiiu)  of  tiiotto'it  JiillowerH;  all  the  windowK  were 
filled  with  stained  glaaii,  of  the  richott  arjd  deepest  cohmrH;  but 
b«  had  not  the  Kli<;lite^t  recollfClion  of  any  one  of  the  aubjecta 
pf  the   frescoes  biding  obifcured  in  any  dfgree,  from  their  being 
0  lighted.     The  great   artists  of  thine  work^  could  not  there- 
ore  h.^vc  suppoi^ed  that  coloured  glatM  would  spoil  the  effect  of 
heni.     The  greater  intensity  of  light  in  Italy  would  be  met  by 
arger  and  more  nunierouM  windouit  in  this  country.     In  object- 
Rg  to  painted  glacis  he  presumed  Mr.  Parris  and  Archdeacon 
ialo  to  mean  eciamelled  painted  gInM,      He  did  not  think  gloss 
FwAH  at  all  a  materitd  t>n  wbich  an  artiitt   should  desire  to  paint 
\9a  freely  or  in  the  ^aroe  manner  a»  he  could  on  cativiib.   Enaniel 
|Uii8  painting,  tht?refore,  however  ;idapted  to  a  drawing-rouni, 
vould  bo  quite  out  of  place  in  a  church  ur  other  large  building, 
vhere  it  would  probably  injure  the  effect  of  frescoe»  or  pic- 
lures;  but  the  ordinary  system  of  glaw  painting,  us  practised 
from  the  twelfth  to  the  sixteenth   centuries  (put-metal  ^Iuhh 
i»ith  a  moderate  amount  of  black  -rhndiug),  would  not  be  at  all 
_>pen  to   that  objection.      In   Mr.  M'inston's  recent  paper  on 
Buloured  glaM,  the  Mindow8  of  the  Church  of  ^t.  Uudule  at 
Brussels  had  been  nieutioned.     They  were   certainly  wonder- 
fully beautiJ'ul,  but  the  windows  of  St.  Paul's  ehvuld  be  founded 
Upon  the  earlier  Kpecimeas  of  the  art.      He  should  luit  think  of 
'otroducing  a  direct  imitation  of  mcdia.'Vid  glutta  into  a  Palla- 
IJan  building,  but  it  was  not  necensary  to  reiiort  to  an  inferior 
rinciple  becauHe  it  happened  to  be  coincident  with  the  period 
hf  the  structure.     ^Vhat  he  »hould  like  to  ttee  would  be  stained 
gla^t  of  the  beat  principle  (that  of  the  earlier  or  middle  period 
Df  the  range  he  liiitd  referred  to),  with  the  very  fiiieal  art,  and 
the  liest  drawing   in   the   figures,  and   with  sucIl  orimnients  ag 
should  coincide  with  the  generiil  character  of  the  building.     In 


saying  that  the  finest  art  should  be  displayed  in  the  windows  of 
St.  Paul'ti,  he  did  not  mean  that  our  best  painters  should  exe- 
cute them  aa  if  they  were  working  on  an  ea^el  picture,  because 
the  first  principle  in  such  works  was  that  of  outline  with  very 
little  tihauing.  Conceding  that  the  restoration  of  the  dome  wan 
the  point  from  which  to  work,  it  did  not  follow  that  all  the 
decorations  should  be  in  monochrome^  as  that  was.  'I'he  result 
in  that  case  would  be  dull  and  heavy.  On  tlie  other  hund^  the 
rich  ciilours  of  the  late  Italian  works  would  neither  suit  the 
feelings  uor  the  climate  of  this  country;  but  a  coniiiderahle 
amount  of  c-olour  might  be  fairly  introduced.  He  titought  the 
practice  of  reprettenting  by  colour  forms  which  might  have 
been  produced  in  masonry,  was  highly  objectionable,  and  there- 
fore differed  from  Mr.  Penrose  as  to  the  propriety  of  painting 
the  small  dome?  in  cufferv.  If  Wren  had  wished  tliem  coffered 
he  would  have  coffered  them;  and  to  paint  them  so  now  would 
be  an  attempt  to  supply  a  deliciency  in  his  arcliitecture.  In 
painting  the  different  iiurfaces,  the  mudes  adopted  should  vary 
according  to  the  duties  each  nait  had  to  perform  comttructively; 
as  the  lower  panels,  the  vaulted  ceilingti,  and  the  pendentlvm. 
In  the  cupolas  any  representation  of  tigurej*  should  be  almost 
entirety  in  line,  so  as  not  to  disturb  the  natural  form  of  the 
dome,  as  was  the  caae  in  St.  Mark's  at  Venice.  If  the  money 
could  be  obtained  for  it,  mosaic  was  certainly  the  proper  mate- 
rial both  for  the  dome.i  and  pendentives.  [Mr.  Pkn'roise. — Cer- 
tainly. No  queKlion  of  it.1  Wren  meant  to  have  mosaics;  and 
it  should  be  done  now  it  possible.  The  conception  of  Arch- 
deacon Hale  was  the  finest  that  oould  be  imagined,  and  ought  to 
be  the  key  note  of  everytliing  that  was  done;  but  it  did  not 
militate  against  the  use  of  stained  glass,  with  which,  ou  the 
contrary,  it  might  be  brought  in  perfect  unison. 

The  Chairman  (Mr.  Mihjatta),  in  conclusion,  said  it  was  not 
surprising  that  they  might  not  be  able  to  come  to  a  entiafactory 
conclusiiin  at  once.  Probably  Mr.  Cockerell  would  kindly  bring 
the  Cathedral  under  their  notice  on  a  future  occasion,  when, 
after  further  com^ideration,  they  would  be  belter  prepared  to  du 
so.  For  himself,  he  had  nterety  wished,  bv  his  quDstions  to  Mr. 
Parris,  to  elicit  his  views  on  what  Mr.  l^apworth  had  happily 
called  the  general  key  of  colour,  ns  the  most  im|>ortant  point; 
and  he  entirely  concurred  in  the  opinion  of  Mr.  Parris  as  to 
the  dome,  that  no  injury  would  be  done  by  following  in  the 
steps  uf  Sir  James  '1  hornhill,  and  that,  at  so  great  a  distance 
from  the  eye,  the  dulness  of  the  niouuclirome  painting  there 
would  be  sufficiently  relieved  by  the  gilding. 
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By  the  Kev.  Ricoaiio  Blbobss,  B.D. 

[Paper  read  at  the  Hoyal  Irmtitule  qf  Bhlieh  ArcfiUeiis^  June  38.] 

At  a  meeting  of  this  Institute  on  the  3Ut  May  Inst,  some 
ejttracts  were  read  from  a  letter*  addressed  to  one  of  the  Vice- 
Pre^identSs  in  which  it  was  stated  that  a  good  deal  wus  going 
on  at  Rome  to  interest  the  architect  and  the  archicologist.  'i'he 
author  of  that   letter,  Mr.  Tite,  has   been   surveying   with   the 


•  £jctraetw/rom  a  Letter  from  Mr.  W.  TlT«  ttt  T.  L.  DoMALDSOtr,  V J. 
"At  itomt  X\\ttt  \%  s  good  AeiX  ^oing  on  to  intereit  itie  architect  and 
the  archiMlugiil.  Your  iibtroduciiua,  and  that  of  ot^ier  frieadi,  to  our 
dJslinguiihciJ  furcign  uAociate,  the  Comindtate  Csnina,  gave  me  ibe  beit 
oppottunitiet  uf  inruimlng  myielf  of  iheifl  researches  and  ditcoTerlet, 
and  bia  greit  kindness,  sifitrded  me  facilitici  not  cDJayed  by  olheri.  The 
excavatioiit  in  ttie  Fuium  at  Rome  alill  continue,  cbougb  ilowljr.  The 
Urpubhc  pulled  dnwii  •ome  boutea  ihai  ttuod  oiuch  in  the  way  both  of 
tbe  SEttLquitiei  siid  the  view,  but  unluckily  ihey  cut  dowa  the  trctt  which 
uieJ  to  mark  tbe  line  of  tbe  Via  iiBcra,  ind  thus  the;  ipoiled  one  of  the 
most  picturcique  features  uf  that  inleieiling  tile.  The  foundations  of 
the  UssiiicB  Julia  arc  cleartd  out;  tbe  sacsnt  of  the  Via  Sacra  to  the 
Capitol  if  quite  disiiiuM  i  ibc  Arch  of  Tilut  it  ihoruughly  rejiaired  ;  and 
they  are  now  excsTaliag  Id  and  around  tbe  Batibca  uf  Coiitlintine-^ihat 
great  ruin,  formcily  fniniUar  to  us  under  another  ntmr.  Tbe  retult  of  ail 
Ibcse  cicAvsiioiii  ct^Tianily  lend*  to  conflrni  the  luggealioni  of  Cbevaher 
Bunicn,  and  the  Uerinan  archicologitlfl;  and  tbe  Voruni  <^f  the  Em/ttmrt 
ia  now  cleared  uf  difllculty  and  confuiion  \  sod  the  rtxatdt  qutttionmt 
coniieel«d  with  it  are  at  an  ervd.  It  ii  not  paiiilile  in  the  compass  of  a 
ietlcr  to  give  you  aiaeb  account  of  tbri;  but.  \l  health  be  spared  me,  on 
■otne  future  occasion  I  hope  to  occupy  out  frieodi  at  the  tnititute,  tnd 
yourielf,  with  tlie  resulU  nl  thf»e  investigationa.  At  llie  Coliseum  much 
ii  doing  in  the  way  of  ncceitary  repairs,  md  certainly  juat  in  time,  fur  if 
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eye  of  r  man  of  taste  thkt  intereitinr  "field  in  wliich  r  thou- 
Miod  vears  of  sileoced  factiooH  aXeey  — The  Raman  Forum;  ha 
has  g^iven  us  a  sketch  of  the  indiscnniiQate  itlauffhter  made  by 
the  Jtfftublh  of  l^ivS,  oti  that  sacred  f^uund.  vrhich  equaJIv 
exerted  its  )<hort-lived  enor^  in  pulling  down  the  hounes  whicfi 
obstructed  the  view,  and  ui>ro«ttn)(  tlie  tree«  which  f^raced  the 
cJuwiicx]  landscape.  'I'he  only  Mttisfuciton  we  have  is,  that,  as 
on  the  Boulcvardtt  of  Parii;,  mi  along  themiirginnf  the  V  ia  Sacra, 
the  trees  may  grow  again  hefore  the  next  revolution,  while  the 
hoiifiea  which  obHtriicted  the  view  and  concealed  the  ancient 
topography  ue  gone  for  ever.  Upon  the  whole,  therefore,  the 
future  student  and  antiquary  may  be  indebted  to  the  Republic 
for  a  better  view  of  the  Pahitine  rlill,  where  dexpotiflm  had  its 
teat,  and  clearer  conceptions  of  the  liinitm  of  the  Kurum,  where 
liberty  luxuriated  into  licence.  Our  learned -friend  obeerves 
that  the  foundations  of  the  Basilica  Julia  are  cleared  out,  and 
the  DBoent  of  the  Via  Sacra  to  the  Capitol  i«  quite  distinct. 
He  adds,  that  the  result  of  all  these  excavations  certainly  tends 
to  clear  away  all  doubts  and  difficulties  as  to  the  Forum  of  the 
Emperors — the  Forum  ait  it  was  from  the  time  of  Julius  Canar. 
The«eob.Hervatioo«  of  our  learned  colleague  have  induced  me  to 
take  up  a  subject  which  some  mav  consider  to  be  worn  out, 
'"The  Topography  of  the  Honian  t'oruni,"  but  1  flatter  myself 
that  at  an  Institute  nf  ArchltertA,  anything  that  tends  to  jllus- 
irate  that  classical  ground,  and  the  moduls  of  urcliitecture 
which  once  stood  upon  it,  and  whiH>e  renmins  still  exists  can 
Dever  be  unacceptable.  The  object  I  have  in  view  in  this 
paper,  is  to  assign  to  what  .Mr.  fite  calls  the  Forum  of  the 
Amperurs  its  proper  limita  and  dimen^iuns,  which  have  fv  long 
been  a  matter  of  anti(|uarian  controversy— not  that  I  presume 
to  wt  that  controversy  at  re^t,  but  1  mean  to  offer  such  proofii, 
from  the  present  )>tate  of  the  gn>und  and  ancient  authoritit^K 
and  other  monuments,  us  appear  to  nie  to  asMtgn  the  proper 
limita:  you  will  still  have  to  judge  fur  yourselves  whether  those 


they  had  been  delijed  inach  longer,  the  Dpp«r  story  tnutt  have  fallcD. 
Tbcs«  worki  are  really  verv  extenitive;  and  wben  complete,  thc;r  wilt  not 
eolj  rescue  Ihii  magoUIcent  luin  (tota  ilotrucUon,  liut  in  part  will  ahuw 
what  the  iDlenor  ooee  waa.  I  mean  tliat  the  iotentioo  it  to  place  tba 
(ragment)  of  the  upper  range  of  internal  colnmni  in  tbeir  placet,  to 
retlore  Ihe  divis^ODi,  siid  to  teiuitate  sbrne  of  the  teau,  ao  bs  to  give  aa 
idea  of  what  the  whole  of  ihia  mighty  ediAca  might  have  been.  The 
ssme  care  i*  now  exteoiled  to  moat  of  the  principAl  Tuiai,  and  the  exct- 
TltioDi  formerly  made  are  well  preserved.  I  perceive  ia  the  papeia  same 
notice  of  the  escavationa  and  researches  on  the  old  Appian  way.  That 
aoOiKiBt  ia  ID  the  inain  correct ;  but,  perha|)i,  a  somewhat  more  eiteniive 
notice  TDsy  be  acceptable.  You  wilt  recollect  that  the  old  Appiaa  way 
deicended  the  bill  from  AJbaoo,  and  west  straight  acrofti  tbe  Campagns 
to  the  gate  of  S.  Sebaaitan,  foriaerljr  the  Porta  Appia,  immediately 
within  which  ia  the  Arch  of  Draiut.  Of  tbii  aodcnt  way,  the  Nuova 
Appia  only  really  occupied  to  macb  u  served  to  descend  tbe  hill  at 
Albaao;  it  Iheo  turned  aside  to  the  eut,  and  by  a  goad  but  somewhat 
crooked  road  eniered  Rome  by  the  Porta  San  Giovanni,  and  the  Great 
Basilics  of  St.  John  I^tcran.  The  old  road  wai  therefore  abandoned, 
except  about  three  toilet  at  the  furthest  end.  At  the  Kotuaii  ektreuiily, 
however,  it  was  atill  kept  up  by  tbe  road  passirtg  Ihe  ancient  Ilaiilica  of 
S.  Sebastian,  and  up  tbe  bill  to  the  tumb  of  Cecilia  Metetls)  taon  after 
thii  it  entered  the  Campagua,  6rst  at  a  road,  then  at  a  track,  and  finally 
it  waa  entirely  lou  in  the  turf.  Its  c<jurse,  however,  was  to  be  teen  by 
tbe  ruins  of  a  line  of  toinba,  in  sotuo  caset  of  enormous  dimennious. 
Canina  suggested  the  excavating  round  these  ruins,  and  tboogb  not  in- 
tending to  re<eiEahliih  tbe  aticient  road,  atill  to  trace  out  its  course,  and 
to  toake  it  carriageable  throughout  its  whole  length.  He  obliged  me  by 
allowing  me  to  accompany  him  on  one  of  his  viiilt  of  tnipeciiun,  and  by 
giving  me,  at  the  various  paints  of  iniereit,  bis  views  and  opinions.  At 
that  lime,  the  last  day  in  March,  he  bad  220  men  at  work  under  s  most 
intelligent  stafT.  The  men  were  paid  2}  paula  per  diem,  almost  a  abilling 
English,  and  they  seeiDcd  to  work  with  great  spirit  and  care.  Soon  after 
passing  tbe  tomb  of  CeciUa  Mctella  these  exctrations  had  begui),  and 
tbe  result,  in  many  cases,  waa  a  complete  street  of  tombs,  almost  as 
elott  as  houses,  with  Were  and  there  some  recnarksble  monument.  The 
CDOrte  directed  by  Canins  it  this — first,  to  excavate  in  and  round  each 
mats,  wtielher  larite  or  atnsll ;  every  fragment  ia  numticrcd,  and  left  m 
titii,  Ibc  earth  only  being  removed  into  the  ailjoining  fields.  These  frag- 
mentt  sre  then  carefully  examiaed  and  mttched,  and  to  far  sa  possible 
built  up  into  the  aacient  foriiii ;  and  the  inscriptions,  bas-reliefa,  or 
sculpture,  are  replaced  and  secured  by  aubstantisl  walls.  In  this  way 
msoy  tombs,  of  very  curious  workmanship,  snd  a  host  of  curloui  inierip- 
liont,  have  been  developed;  sod  in  some  parts  tbe  restorations  are  to 
perfect  as  to  give  tbe  road  a  good  deal  the  character  of  the  atiect  uf 
tumbt  St  Pompeii.  Tbe  material  it  very  often  marble,  and  there  it  iruch 
exquisite  detad  at  times;  but  the  sculpture  at  procul  found  ti  net  very 


proufa  be  aatiafaetory  or  not.  For  the  sake  of  perspicuity,  and 
rendering  the  subject  more  accessible  to  your  atteotion,  I  lay 
down  the  order  in  which  I  propose  to  treat  this  queetion:  I 
tdinll  firi^t  glance  at  the  various  opinions  of  antiijuai-ies,  and  tlie 
commonly  received  opioioDa  up  to  the  period  of  the  modem 
excavutions  aa  to  the  Umits  of  the  Forum;  but.  Inasmuch  aa  the 
que'itiun  uf  limits  is  materially  affected  by  the  adjacent  placcft, 
and  especially  by  the  Clivus  Capitalinua,  I  shall  have  to  exa- 
mine the  names  and  positions  uf  the  three  templeti  whose 
remains  still  exist  unon  it,  and  then  bring  the  argument  to  bear 
upon  the  limits  of  tlie  Forum  with  special  reference  to  the  di»- 
cuvered  basement  uf  the  Diuilica  Julia. 

I  do  nut  moan,  by  referring  yuu  to  the  various  opimoos  of 
antitjuarieu,  to  bring  up  those  opinions  for  the  take  of  refuting 
them^  but  simply  to  state  what  they  are  for  the  purpose  of 
lihowitig  the  few  points  in  which  they  agree,  for  this  wiU  be  so 
much  gained  towards  the  object  I  have  in  view.  Tbey  all 
agree,  for  iaslaoce,  irom  Camucci  in  1M>0  to  Professors  Fea 
and  Nibby  In  lUtO,  that  one  angle  of  the  Itoman  Forum  waa  at 
the  Miuncrtine  J'risun,  which  now  exists  beneath  the  Church  of 
St.  Joseph  near  the  Arch  of  Septimus  Severus.  Marliano,  one 
of  the  earliest  of  antiquarian  writers  who  deserves  atientiuD, 
connidered  the  Forum  to  be  lf}l>  paces  in  length,  extending  from 
the  Arch  of  Severus  to  the  Temple  of  Antoninus  and  Faustina, 
and  he  took  the  width  of  60  paces  across  to  the  north  angle  of 
the  Palatine  Hill,  including  the  three  celebrated  columns  now 
standing;  he  even  prolonged  it,  but  by  another  name,  as  far  as 
the  Arch  of  Titus;  Donatus  the  Jesuit  showed  this  to  be  an 
error  from  the  authorities  of  Diooysius  and  Livy,  who  describe 
the  Forum  as  occupying  the  iif>aco  between  the  Palatine  and 
Capitoline  Hills,  and  so  completely  has  this  portion  of  the 
argument  prevailed,  that  a  second  angle  of  the  Forum,  with 
the  consent  of  all,  has  been  hxed  ncur  the  Temple  of  Anto- 
ninua,  io  a  line  with  the  Arch  of  Septimus  Severus,  and  where  , 


remarkable,  though  three  or  four  itstuet  of  giwd  workmanihip  hare 
been  tent  to  the  Vatican.  At  a  distance  of  about  four  mile*  from  Kniop, 
Cauioa  bat  restored  two  or  three  of  tboie  curioo)  tombs  wbieb  coaaui 
in  a  circular  podium,  or  retaining  waLl,  tritb  a  conical  mound  of  aartb, 
planted  with  cypresaea.  Slrsbo  thai  deacnbet  the  ancient  apprarsnce  of 
the  DQaasoIeunii  of  Auguitus,  io  tbe  Csmpot  Martina  i  and  here  this  cha- 
racter of  restoration  li  not  only  vraiagmblabit,  but  moat  agreeable  ia  the 
landicape.  Just  beyond  that  great  mass  of  mint  in  tbe  Campagna, 
callcil  Koma  Vecchia,  ia  that  immcuae  circular  building,  knowa  Usa,U 
liarly  at  the  Cua  Roionda.  It  was  an  enormous  mut  of  brickwork  sod 
tuifa;  on  the  top  h  a  moderate* sized  farm-house,  and  an  olive  garden,  to 
which  a  way  had  been  utaile  from  the  ground  raised  by  the  ruins,  at  the 
back  through  the  mouument.  Un  clearing  out  tbe  earth  round  this  ruin, 
nearly  all  tbe  marble  cuing  baa  been  discovered,  and  the  Cumandante 
meant  to  restore  it.  There  it  a  rich  marble  base  moulding;  the  face 
was  caicd  with  marble  to  lonie  height,  ptobably  rusticated  ;  then  came  a 
rotf  niflcent  marble  eutabUture,  decorated  with  ahieldi  in  the  frie2e,  with 
a  bighly-decorated  cornice  of  iimmente  blacks  of  marble,  resting  on  no- 
dillions  ;  above  this  wsa  an  attic  of  small  Corinthian  pilutcrs.  There 
was  an  inscription,  ami  it  is  aomewhal  curious  that  the  only  fragment 
remaining  gives  the  name  of  the  founder  of  tbe  tomb  '  cotta.,'  on  a  large 
block  uf  nnsrble,  beautifully  cat,  with  the  letters  at  leaal  18  inches  high. 
Tbe  general  features  of  tliis  toiab  therefore  resemble  those  of  CaaUa 
Melella,  but  greatly  increased  iu  dimenaiont  sod  magoiSccoce,  particu- 
larly of  material,  at  her  tomb  La  cased  with  travertioo,  this  with  marble. 
Soon  aftnr  leaving  this  tomb,  si!  trace  of  the  road  it  lott,  snd  the  ruios 
stood  '  mid  the  deep  silence  of  the  patblest  wild.'  By  excavating,  bow* 
ever,  it  it  easily  followed,  at  the  onortuutii  kerbs  of  tbe  fuotpslht  gene* 
rally  remain,  thougli  thts  paving  is  uiuallly  broken  up  and  carried  away. 
Tbe  cscsvaiiuni  are  carried  on  to  the  eighth  mile-stone  from  Home,  aul 
here  Ihe  Itineisriei  apeak  of  a  temple  to  Hercules;  and  in  tbe  turf  aomaj 
shafts  of  tmalt  ditoenaiont  were  seen  still  erect.  This  ruin  wai  some>^ 
what  cleared  out  when  we  were  there,  and  it  ditclosed  itx  todent 
columns,  and  part  of  tbe  wall  of  the  cell  in  aitH,  They  are  not  very 
large,  perhaps  2  ft.  G  in.  in  diameter,  but  in  a  very  good  Greek  style  and 
Doric.  Tbey  are  uf  peperino,  and  much  wssted.  Tbe  eapiuls  bad 
been  founj,  but  ng  traces  of  tbe  euublature;  perhaps  tbe  architrave 
bad  been  wood,  for  Canina  was  quite  of  opinion  that  thji  temple  was  of 
the  eaiUest  time  of  the  Republic  I  could  not  trace  any  necking,  iu>f 
did  tbaro  sppear  to  have  been  any  very  evident  entasis  as  io  the  colutoos 
at  Postam.  Beyond  thii  point  sU  at  pretcut  is  the  turf  of  the  Cam- 
pagna, though  it)  the  distance  the  line  of  the  rusd  climbing  tbe  bill  to 
Albaoo  is  diitiactly  teen.  Tbe  works,!  believe,  are  now  suspended, 
because  the  Ishoureia  are  wanted  for  the  upcraliotia  of  ttM  farmers;  but 
ttiey  will  be  returned  lu  tbe  winter.  Caiiiiia  will  give  the  results  of  tba 
muat  iuipurlaxt  of  these  excavations  in  a  work  he  is  about  to  publish,  ta  , 
be  entitled  'UU  Ediflzj  di  Koma  autica  e  di  ma  Campa|aa.'  " 


THE  CIVIL  ENGIXEEE  AND  ARCHITECT'S  JOUKNAL. 


263 


CtIRt*  nosviLift 


V* 


JUCftfUtlS 


si>.o"*, 


V  »* 


FORUM         ROM  A.NUM 


cni 


*ia" 


f^ 


•••      I 


•      "CMILIUS  •       • 


c  [:- 


\  M*MC»»TIWC 
\      VpRtftOM 


»L4V  or  TOB  iu»uii  nnrii  «in  vurvt  oAn-rouvre. 


ine  Arch  of  FhWuh,  who  contjoered  the  Allflbropea,  onr*  Htood; 
the  question  of  limitB  irns  then  reduct'd  to  thin — wlietlier  did 
the«e  two  angular  points,  upon  which  all  were  a^i'eed,  define 
the  len^^h  or  tli«  width  of  the  Furum.  Until  Nardini  came,  nil 
unanimounly  wiid  the  length;  Binoe  the  time  of  Nardini,  by  fnr 
the  mnjority  of  antiquaries  hftvesaid  the  width;  hut  within  the 
lant  quarter  of  a  cetitnry,  the  Oerman  Hiitiquaries  and  archi- 
tects, led  on  by  the  great  name  of  Niebiihr,  and  followed  up  by 
the  learned  diligence  of  Bunseri,  have  nnauimously  returned  to 
the  opinion  of  the  old  antiqn.irie^ 

Vitrvvius  informa  ub  that  the  Oreekx  made  their  fora  square, 
with  wide  sod  double  porticoes;  but  in  the  cities  of  Itsly,  he 
»dd«,  they  were  of  a  diferent  form,  on  account  of  the  gladia- 
torial shows  which  custom  had  introduced  into  them.  They 
ou^bi  not  to  be  made,  he  tiayH,  too  lar^,  so  that  a  crowd  would 
appear  lost  in  them,  nor  too  small  for  the  population;  and  the 
length  ahuulil  be  in  proportion  to  the  width  as  three  to  two;* 
this  proportion,  however,  was  not  always  observed,  for  the 
Forum  of  I'ompeii  Is  only  one-third  of  its  length  in  width,  but 
still  we  may  infer  that  if  the  Kuman  Furum  had  differed  from 
those  proportions  laid  down  by  Vitruviuii,  he  would  at  least 
hive  remarked  the  circumstance;  it  is  therefore  fair  to  con- 
clude that  tlie  Roman  Forum  wu^  a  rectangular  space  in  the 
Vilruvian  proportions.  Now,  to  apply  lliem  to  Ihe  ground,  it 
should  be  observed  that  between  the  Arch  of  Scverua  and  the 
supposed  site  of  that  of  Fabian,  is  a  diKtance  of  about  W(i  feet; 
if  this  be  taken  for  the  length  of  the  Forum,  then  S70  feet  across 
for  the  width  will  bring  us  near  the  large  brick  fabric  supposed 
to  be  the  C-'uria,  and  the  rtKrtangle  completed  will  join  the 
CliTQsCapitolinus  ju9t  behind  the  Temple  of  the  eight  columns. 
If  on  the  other  hand  tOO  feet  be  the  width,  then  the  Forum  will 
be  laid  out  according  to  the  doctrine  of  Nardini — that  is  to  say, 
it  will  be  a  rectangular  vpace  about  a  dingonal  drawn  from  the 
Arch  of  Septimus  Severus  to  the  Church  of  St.  Teodoru.  I 
have  already  said  that  the  first  is  now  the  favourite  theory  of 
the  Germans.  The  Italian  aiitiqujiries  have  nut  yet  relin- 
quished the  second;  bat  Canina  (whose  plan  is  now  before  you), 
an  architect  but  not  an  arch osu legist,  appears  to  agree  mainly 
with  the  Germans.  The  numerous  passages  cited  by  all  parties 
^m  ancient  authors  have  of  course  been  applied  according  to 
every  one's  tlieorj*;  it  is  not  my  intention  to  trouble  you  with 
many  of  these,  but  rather  to  see  how  the  modern  excavations 
may  he  cited  to  bear  evidence  upon  the  subject.  The  important 
discovery  of  the  Basilica  Julia  will  throw, great  light  upon  the 
limits  of  the  Forum,  but  this  object  must  be  tnken  in  connec- 
tion with  the  adjacent  Clivus  Capitolinus;  and  therefore  1  pro- 
poved,  ax  the  next  step  in  our  argument,  to  call  your  attention 
to  the  three  temple^  whose  remains  will  be  familiar  to  every 
one  who  has  visited  Home.     Those  temples  are  marked  A,  B,  C 

*  l^maio  t'iUcm  luDnkliir,  uu  luPilitMhf  Ui  im  p«iLui  qasD  cU«1m  rocrit,  u  tal> 
diw  ysrie«  el  dciiiur.    Lib.  V.,  c.  L 


C,  is  the  Temple  of  Concord,  about  which  there  is  no  longer 
any  dispute.  There  were  found  in  1§17  several  inscriptions 
amongst  its  ruins  with  the  word  Concordia,  and  happy  it  in  that 
tbe  temple  of  such  a  goddess  should  aiford  no  mstter  of  dis- 
cord, even  **where  her  altars  are  no  more  divine."  The  other 
two  have,  however,  frequently  change*!  their  appellations,  and 
are  yet  destined  to  undergo  mure  changes.  A,  with  the  eight 
granite  columns,  still  standing,  had  uRurpetl  tbe  name  of  Con- 
cord ever  since  the  year  1131,  when  Poggio  Bracciolini  saw  it 
nearly  perfect  in  the  la^tt  days  of  l*ope  KugenluH.  That  learned 
Florentine  ascended  the  Capitoline  llill  with  a  friend,  and  sit- 
ting down  on  the  ruins  of  the  Tarpeian  Citadel,  he  moralised  on 
the  vicissitudes  of  all  human  things,  and  has  left  his  reflections 
in  a  book  entitled  'Do  V'arietate  Fortune.'  "The  Forum  of 
the  Roman  People,"  he  says,  "where  they  assembled  to  enact 
their  laws  and  elect  their  magistrates,  is  now  inclosed  for  the 
cultivation  of  not  herbs,  or  thrown  open  for  the  rcce]ition  of 
swine  and  buffaloes.  The  public  and  private  edifices  that  were 
founded  for  eternity  lie  prostrate,  naked,  and  broken,  like  the 
limbs  of  H  mighty  giant;  and  tbe  ruin  is  the  more  visible  from 
the  stupendous  relics  that  have  survived  the  injuries  of  time 
and  fortune."  Tbe  description  which  the  learned  Tuscan  then 
gives  of  the  ruins  shows  that  a  moralist  and  an  antiquary  are 
not  always  combined  in  the  same  person,  and  among  other  rash 
conjectures  upon  tbe  names  of  the  ruins  he  saw,  he  fixed  that 
of  Cvnctitti  upon  the  eight  columns  on  the  CHvuk,  the  xite  of  the 
Temple  of  Concord  being  however  discovered  as  [  have  already 
intimated.  His  own  godaes(=,  Fortune,  succeeded  to  the  honouni 
by  common  consent  of  the  Roman  Ciceroni.  Fortune  however 
has  her  day,  and  what  could  this  goddess  expect  but  viciiwi- 
tudes,  who  had  herself  brought  vicissitudes  on  so  many  of  her 
votaries,  t^ho  has  of  late  years  been  obliged  to  yield  np  her 
honours  again  to  Vespasian;  but  Vespaxiaii  must  yield  again, 
according  the  German  theory,  if  Canina  is  right,  to  a  god  no 
less  venerable  than  old  Saturn  himself.  The  three  columns 
which  retritiin  of  the  Temple  marked  U,  have  long  been  invested 
With  the  title  of  Jupiter  fonans. 

The  origin  of  the  thundering  Jove  is  this.  Augustus,  during 
his  expedition  in  Spain,  wus  travelling  one  etomiy  night,  when 
the  litter  in  which  lie  was  conveyed  was  struck  by  lightning,  and 
the  slave  carrying  the  tonrh  before  him  was  killed  on  the  spot. 
The  Kmperor,  grateful  for  hifi  narrow  escape,  vowed  a  temple 
to  the  maKtci  of  the  thunderbolt;  it  was  built,  according  to  the 
expression  of  Suetonius,  on  the  Capitol,  in  CapiloUo^  Dion  Caa- 
sius  describes  it  as  occurring  in  the  ascent  to  the  Capitol. 
Pliny,  who  often  mentions  it,  says  it  was  on  the  Capitol.  Pub- 
lius  Victor,  in  the  fifth  century,  says  it  was  on  the  Clivus.  It 
is  exhibited  on  a  medal  extant  with  six  columns  in  front,  and 
the  statue  nf  the  god,  which  was  a  chef  d'arwrre  of  Leocras,  is 
represented  standing  in  the  midst.  As  aoun  as  the  temple  was 
erected,  the  wunhip  of  Jupiter  Tonans,  out  of  compliment  to 
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the  Emperor,  became  very  popular,  eo  moch  m  as  to  cause  in- 
coDi'enicrice  about  the  paftsnjie:  it  was  cuiisidercd  dwintiilc  to 
turn  the  tide  in  another  direction.  For  this  purpose  Aupuilua 
had  a  dreiiii\  Jupiter  Capitolinus  appeared  to  the  Emperor 
aaJeei),  nnd  compliiiued  that  he  had  taken  awuy  all  hU  wor«bip- 
uer«  by  tiettinir  up  a  rival  Jupiter;  the  KininTor  con«>lcd  the 
nptiniui4  Miiximu!)  Jove,  by  a»9urin^  liim  that  he  intended 
Tonann  to  be  nuthing  more  than  »  purter's  luiVe  tu  hiif  Capitu- 
line  Majesty,  and  nhortly  after  he  put  bells  upi»n  the  i>ediinent 
tu  Khuw  that  it  van  a  mere  entrance.  Now  all  this  would  appear 
to  take  Jupiter  'I'uiihiis  higher  up  the  hill  than  the  three  angular 
eulumns,  and  I  conceive  we  are  at  libertv  to  make  Bcime  chjinge^ 
amonff  theiie  iniperial  deities.  I  shall  this  evening  have  to  re- 
move the  Thunderer  from  the  place  he  has  usurped,  and  put 
Vespasian  in  poesession  of  hts  honours.  You  will  now  very 
naturally  require  thttt  1  should  produce  my  reasons.  It  is  the 
cufitom  among  the  Roman  antiquarieit,  before  they  proceed  to 
deliver  their  own  opinions,  and  ^ive  their  pnH>rrt  atid  reasons 
for  them,  to  euramon  up  one  by  one  the  opinions  of  antagonists 
and  diupone  of  them  as  mere  dreaniA,  or  «a  the  ba»ele«)  fabric  of 
a  vision.  1  should  n<)t  have  time,  nor  you  patience,  to  allow  of 
proceeding?  after  that  manner,  but  I  Hhall  he  content  with 
statiiiK  why  I  think  the  three  columns  called  Jupiter  TunauH, 
oujjht  to  be  culled  the  Teniple  of  Vepasian,  and  the  eight 
columns  commonly  called  the  Temple  of  Fortune,  should  belong 
to  the  Temple  of  Saturn. 

Mabillun  found  a  MS.  in  the  Convent  of  Eintiedlen  In  Swit- 
zerland, which  has  turned  out  to  be  one  of  the  most  valuable 
dooumentM  to  the  Homan  antiquary  of  any  that  time  haw  xjiared. 
It  bears  no  name,  hut  appears  to  have  been  the  faithful  record 
of  the  pil){riaiage  of  a  pious  (iermau  or  Swiss  who  visited  Itome 
in  the  eighth  ccntur}'.  Tu  perform  his  devotions  nccordiu);  tu 
the  jtrescriUed  canons  of  those  days,  he  vii^ited  all  the  seven 
BasilioaH,  and  in  t^oing  from  one  to  the  other  registered  every 
building  and  inscription  that  came  iu  his  way.  This  curious 
docnment  is  published  by  Mahillon,  in  the  fourth  volume  of  his 
Analccta  Vt'tera;  hut  Niebuhr  made  a  journey  to  Einsiedlen  oa 
purpose  to  seek  out  the  MS.  again.  He  fount^  it,  and  I  was  per- 
mitted by  his  successor  at  Home  to  copy  from  the  fac-simile  tha 
portiuit  1  now  design  to  use.  The  anonymous  pilgrim  arriving 
at  the  Capitoline  llill.  copies  the  inscriptions  which  he  read  uu 
three  temples,  but  all  those  inscriptions  are  written  in  the  MS. 
without  any  more  marked  divisions  of  the  words  and  lincii  than 
that  which  the  context  points  out.  They  read  thus:  '•  Senatus 
Populusque  Romanus  lucendio  consuinptum  rMtituit.  Uivo 
V'enpahiaiio  Anguato  S.  P.  Q.  R.,  Impp.  L'less.  Sevcrus  ct  Anto- 
ninus pii.  felic.  aug.  restituerunt."  I  need  not  insert  the  rest, 
which  reliites  to  the  Temple  of  Coucord.  Now  upon  the  entab- 
lature »  hich  rests  upon  llie  eight  granite  columns  we  still  read 
the  word-s  which  '  Anonymous'  read  in  the  eighth  century — 
*'  Scnatus  potiulu^que  romanus  incendio  consumptum  restituit;" 
and  we  reau  nothing  more.  The  German  antiquaries  say  we 
ought  tu  go  on,  nnd  add  the  three  following  woros  of  '  Anony- 
mous.' "  Divo  Vespusinuu  Augusto,"  and  then  tlie  [Hirtico  of 
the  eight  columns  would  be  the  Temple  of  Vespasian.  Rut  it 
is  triumphantly  asked,  where  is  the  space  for  the  additional 
words;  the  frieze  is  Klled  up,  and  whiiever  saw  an  insi^ripliim 
upon  an  architrave  or  a  cornice?  Oh,  hut  they  say,  ^'-  Diva 
^  espasianu"  was  inscribed  on  the  other  elevation  which  is  now 
demolished,  and  ro  we  should  have  to  send  ^  Anonymous'  to  the 
other  en<l  of  the  tcmpte  to  discover  the  three  additional  words 
before  he  proceeded  with  the  other  inscriptions  which  were 
before  his  eyes  ;  besides,  whoever  saw  the  name  of  an  Emperor 
to  whf;m  a  temple  was  dedicated  inscribed  on  the  lmi:k  eJeva- 
tion.^  or  if  it  be  alleged  that  the  demolished  part  was  the  front 
elevation,  then  it  nniv  still  be  usked,  wHi>ever  saw  the  Senate  and 
the  Roman  people,  the  awful  S.  P.Cj.  R.  put  behind  a  temple  ? 
XVe  therefore  take  the  three  words  for  the  beginning  of  the 
aecoud  inhcription,  and  then  it  reads,  "Divo  Vespa*iauo  .^ugusto 
S.  I*.  Q.  R.,  hnpp.  L'less.  Severus  et  Antoninus  pii  feEic.  aug. 
restituerunt."  This  inscription  helongK  to  the  three  angular 
columns  supporting  ii  beautiful  piece  of  entablature,  on  which 
is  read  "Earm-Kn,"  being  part  uf  the  word  "restituerunt"; 
from  all  which  it  appears  that  Septimu-i  Severus  and  )iis  sou 
t:aracalla  repaired  ttmt  temple  to  the  honour  of  Vespasian  the 
Emperor.  1  think  this  a  sufficient  proof,  but  1  shall  have  occa- 
sion to  add  another  when  1  take  you  down  into  the  Forum.  To 
return  now  to  the  portico  of  eight  columnd.  It  is  true  we  learn 
neither  from  '  Anonymous,'  nor  from  the  inscription  as  it  exist-S, 
tft  what  divinity  this  temple  belonged,  for  that  luscription  never 


said  any  more  than  it  now  says,  that  the  Senate  nnd  Roman 
people  repaired  the  temple  after  it  had  heen  deMtroyed  by  fire — 
we  must  therefore  have  recourse  tu  some  other  mode  of  proof. 
I  could  cite  passitges  from  various  ancient  writers  to  show  that 
the  Temple  of  Saturn  was  situated  at  the  enlrauce  of  the  Clivua, 
or,  iui  \arru'H  expresniou  is,  **  in  faucibus  Clivi."  Servius 
deacribes  it  as  being  "ante  Clivum  juxta  Concordiv  templum." 
It  WRH  altio  very  near  the  .Milliarum  Aureum.  There  was  a 
difliculty  in  applying  these  descriptive  passages  to  the  eight 
columns  before  the  excavations  were  made,  because  the  portico 
appeared  to  be  stindiug  on  a  basement  considerably  elevated 
above  the  level  of  the  Forum,  and  consequently  aorae  way  up 
the  Clivus,  but  now  that  the  ground  has  been  cleared,  we  see 
that  basement  magnificently  dmstructe^l  of  peperine  and  tra- 
vertine stone,  rising  from  the  very  bottom  of  the  Clivus,  where 
the  ascent  began,  and  there  is  now  no  longer  any  difficulty  in 
Kiving  that  the  temple  marked  in  the  plan  A  stands  in  "■  fau- 
cihrm  Clivi,"  or  ''infimo  Clivo;  in>r  is  there  any  where  s|Mce  to 
be  found  where  auuthcr  temple  could  have  stood.  1  am  there- 
fore inclined  to  believe  that  the  temple  which  has  so  long 
been  called  the  Temple  of  Fortune  is  really  the  Temple  of 
Saturn,  and  that  commonly  called  Jupiter  Tonans  is  the 
Temple  of  Vespasian.  I  may  not  conceal  the  fact  that  1 
nm  here  in  conflict  with  all  the  (jerman  school  of  antique 
ries,  who  insist  upon  the  temple  U  a»  being  the  Temple  uf 
Saturn,  and  they  rely  upon  the  words,  "juxta  vdem  Coo- 
cordite;"  and  upon  a  votive  altar,  found  In  the  narrow  space 
between  the  temples  B  and  C,  on  which  were  the  words,  "'  AB. 
AER.  SAT."  This  celebrated  fane  of  Saturn,  wherever  it  waa, 
contained  the  public  treasure  uf  the  Romans,  and  a  pra>fect  waa 
appointed  to  the  care  of  it.  Ancient  rescripts  or  registers  of 
contracts  were  also  preserved  in  the  Temple  of  Saturn,  and  the 
reafMin  why  all  these  valuable  articles  were  placed  under  his  care 
was  because,  in  tlie  gulden  age  of  that  old  god,  there  wiu  no 
such  crime  as  theft,  and  in  tliusc  primttivo  timea  avarice  and 
bud  faith  were  unknown;  but  besides  this  treasury,  which  vrnm 
considered  as  the  public  exchequer,  there  wax  idso  attached  tu 
Saturn's  Temple  a  ''' Kauctius  arrarium,"  and  the  wealth  stowed 
up  here  wa-s  mit  to  be  touched  except  in  the  greatest  emergency. 
'1  he  Germans  say  they  can  discover  vestiges  uf  a  dour  or  opening 
which  led  from  their  Temple  uf  Saturn  into  tliis  re»erve  trea- 
sury. 1  recollect  uiting  every  faculty  of  sight  I  could  command- 
but  never  could  I  hnd  the  traces  spoken  uf ;  anil,  for  reaaons  I 
shall  shortly  give,  I  must  turn  Saturn  in  another  direction. 
However  important  ond  decisive  may  be  thouglit  the  discoveries 
made  by  excavations,  they  must  he  adjusted  with  the  passages 
descriptive  of  buildings  and  pUces  which  we  find  in  the  ancient 
writers.  The  poet  Statins,  conlempornry  with  Domitiau,  had 
given  US  a  general  view  of  the  Forum  as  it  was  in  tila  time. 
u'hen  he  describes  the  famous  equestrian  statue  of  Uomitiau,  he 
names  five  monuments,  which  respectively  stood  in  front,  iu  thfl 
rear,  and  on  the  ilanks  of  this  colossal  statue,  and  he  turns  the 
horse's  head  towards  the  Palatium.  The  Temple  of  JiiUua 
CiBHar  in  front  be  thua  describes : 

"  nine  obvU  llmtna  pandit. 
Qui,  fcMu*  l>clU>,  aiiM-liw  •■>ui>crc  |irgllK, 
Pfinui  Her  aMLrii  oiUnJlt  kn  Ktlicri  dlvli." 

7*he  two  Basilicas  on  each  flank,  and  the  two  temples  of  Con- 
cord and  Vespasian  behind  the  horse,  are  comprised  in  the  three 
following  verges: 

At  UlFrnm  (tchui  hlnc  /otu  ttela  t^MDUtr. 

/t/inrt  t'fUiftfri  toblliHt*  rtjfix  I\%mIL 

'iVrgB  ItiUr,  tUailo\at  videt  l'«n»fiiu  vuHii. 

The  rest  of  the  passage  deocribes  the  objects  which  the  Emp«ror 
was  supposed  to  see  from  his  seat  on  the  horse,  and  autongst 
those  objects  the  nora  Paiatia^  which  Domitian  himself  had 
made,  and  the  Temple  of  Vesta,  are  mentioned.  In  the  preitent 
state  of  the  Roman  Forum  this  has  become  one  of  the  uioat 
valuable  pastiiigcs  which  the  records  of  antiquity  have  pre^rved; 
we  have  nutlung  to  do  but  place  Domitian's  horse  in  somucentroil 
place  between  the  Palatitie  and  Capitoline  Hills,  and  then  take 
our  general  survey.  The  Temple  of  Julius  Ciesar  is  gone;  no 
one  pretends  to  exhibit  a  vestige  of  it — no,  uut  even  a  Roman 
architect;  but  the  two  temples  which  saw  the  horse'a  tail  are 
remaining  on  the  CItvus  Capitolinus.  Of  tlic  one,  Coucord, 
there  is  no  dispute;  the  temple  whose  ruin  consists  iu  the  three 
angular  columns,  Jupiter  I'onans  hits  alone  the  tuune  aspect. 
'J'he  expression  "terga  Pater"  (Vespasianus)  and  Concordia 
mdeC  alludcB  to  the  statues  looking  out  uf  their  respective 
cellas  upon  the  horse's  tail;  but  unleM  the  c«Ua«   had    been 
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turned  in  that  direction,  thitt  Heftcription  vould  not  merely  have 
been  unpoeticnl,  but  ful^tc.  Now  the  temple  with  the  purticu  of 
eij[;ht  roliirnn^  Um  its  flank  behind  the  statue,  and  therefore 
cannot  annwiir  to  the  wnrdu  *'Ter(^  Paler  ridet ;"  hut  the  temple 
c:alled  Jupiter  Toanns  does  antiwer,  mid  [  take  thix  authority  to 
be  enough  to  complete  the  proof  that  the  temple  marked  ti  ig 
rifihtly  named  the  Temple  of  Veepaainn.  It  may  however  he 
BtUl  anked  where  is  the  equestrian  statue  tu  be  plucei).  This 
question  is  answered  by  the  excavntionft,  and  is  shown  thns:  On 
each  side  of  the  eqtieKlrian  statue  of  Oomitian  was  a  Basilica. 
In  laying  the  foundation  of  the  church  of  S.  Adriano,  in  16'i.S, 
«  nintilated  injirription  on  n  mnrblc  pedetttal  was  discovered,  in 
which  mention  was  made  «>f  a  B-'isilicn.  and  thin  is  (fenerally 
Allowed  to  point  out  the  site  of  the  "regiH  Pauli,"  mentioned 
by  Statiuii,  Mynonvniottti  with  the  Basilica  Emilin.  Takinj;; 
Stalius  for  our  ffutde,  we  look  at  once  in  the  opposite  side  of 
the  Forum  for  the  Julia  tecta;  and  just  in  the  direction  where 
we  oaght  to  look,  the  steps  Icadine  into  the  supposed  Basilica 
Julia  have  been  discovered  in  the  late  excavations;  the  ground 
which  has  been  the  moKt  effectually  laid  open  is  about  the 
Column  of  I'hocas.  The  spectator  of  the  ruins  of  the  Furiim, 
when  standing;  on  its  present  level,  is  elevated  about  ^  feet 
from  the  base  of  that  honorary  column,  and  he  descendt  by  the 
Clivufl  and  passes  under  an  archwav  (now  mnde  for  convenience) 
to  wrira  at  the  ancient  level  of  tlie  Forum.  At  the  width  of 
about  IS  feet  from  the  enclot^urp  of  Phociis'  Column  have  been 
discovered  the  steps  jutit  dciwrilied;  and  although  it  mif^ht  be 
shown  from  the  authority  of  classical  writers  that  the  Basilica 
Julia  was  at  least  on  this  xide  of  the  Forum  now  in  question, 
ret  there  is  one  stronger  proof  than  all  the  rest  to  be  adduced. 
Jn  the  Spring  of  lbt8-%  when  the  lirst  step  of  the  supposed 
Basilica  Julia  was  brou);ht  to  light,  a  fra^ent  of  un  hunornry 
basement  just  appenred,  and  as  if  it  would  refuse  to  give  any 
evidence  on  a  disputed  point,  fell  into  the  **cIoncir  which  runs 
under  the  steps  n"d  so  disappeared.  Professor  Kmeliano  Sarti, 
who  kept  a  constant  watch  over  those  excavations,  was  the  only 
person  who  observed  the  fra|cment  with  the  »ye  of  an  antitiuary. 
He  communicated  the  secret  to  Kellermann,  nn  inlelli^tent 
aDtiquarv,  who  immetliJitely  arouxed  the  Cuvalivre  Bunaen  to  k\i 
with  diplomatic  authority  and  fetch  up  the  precious  relic  from 
the  cloaca.  It  was  taken  up  and  craped  and  wasthed.  for,  like 
■  p1«e0  of  buttered  bread,  it  hM\  fallen  with  the  int^cription 
riae  downwards,  and  when  it  wa&  set  to  the  light  Kellermann 
read  these  letters: — 

ASIMCA 

BS.   BRPARATAB 

SET.   AOIEOIT. 

'  Any  one  but  a  determined  antiquary  mif^ht  have  asked,  and  what 
then?  But  in  the  Corpus  Inscriptionum  of  Oruter  there  hud  been 
re«d,  for  mure  than  two  centuries,  the  following;  copy  of  an  in- 
scription said  to  have  been  found  or  seen  in  the  Forum;  it  runs 
thus — *'Gabinius  V'cttius  ProbiunuH.  V.C.  Pra^f.  urb.  statunm 
quae  Basilioe  Julie  a  se  noviter  reparate  ornamento  esset 
adjecit;"  and  by  comparing  the  odd  letters  with  the  full  Uru- 
terian  inscription,  there  was  no  doubt  remaining  of  the  proper 
wAy  to  (ill  up  the  lacunie  of  the  cloaca  fragment;  this  was 
either  the  inscription  which  Gruter  had  se«n  and  copied  in  its 
entire  form,  or  it  was  a  duplicate,  for  being  on  a  basement,  and 
making  mention  of  a  Prajfect,  w  ho  in  the  year  307  re><tored  the 
]iai«ilica  Julia,  it  is  moKt  probable  it  would  be  more  than  once 
repeated ;  however  that  may  be,  the  inscription,  from  the  position 
in  which  it  was  found,  leaves  no  rational  doubt  thnt  the  Ba-^Uica 
Julia  is  found,  and  it  speaks  much  ft>r  the  ingenuity  of  C'anina 
that  he  marked  the  place,  as  in  No.  Will,  of  his  plan,  before 
the  inscription,  which  confirmed  his  conjecture,  vrns  brought  to 
.  li^ht.  I'he  Basilica  Julia  being  then  found,  and  the  Basilica 
I  Kmilia  being  acknowledged  tu  be  near  the  (.'hiirch  of  S,  Adriano, 
on  the  eMttt  siile  of  the  Furnni,  the  equestrian  statue  of  Donutian 
must  bo  placed  between  them.  But  having  found  those  vestigett 
of  the  steps,  and  uotliing  eUe,  it  will  very  nutiirully  be  a»ked 
how  is  the  plan  of  the  whole  Dnsitica  known.^  To  answer  this 
qiiestinn  we  must  have  recourse  to  the  fragments  of  a  marble 
plan  of  Rome,  made  in  the  time  of  ^verus  ami  <.'Aracalla,  and 
found  in  the  sixteenth  century  broken  tu  pieces,  in  the  Church 
of  8.  S.  Uamianu  e  Cosma.  It  is  now  encrusted  into  the  wall  of 
the  staircase  leading  to  tlie  Capitoline  Museum,  and  must  be 
well  known  to  all  architects  who  have  been  to  Kome,  and  to  all 
who  hare  not  it  will  be  familiar  by  the  illustrations  of  Pir:inesi, 
under  the  title  of  Piunla  Capitoliaa,    One  uf  those  fragments, 


although  broken,  exhibits  a  ground  plan  of  a  building  of  imment« 
proportions,  on  which  we  read  "Julia,"  and  on  a  corresponding 
piece  the  letter  "fl."  I  need  not  presume  to  describe  to  you 
the  form,  parts,  and  tines  of  an  ancient  Basilica,  but  I  may  remark 
upon  the  Utuiilica  Julia,  that  according  to  the  ichnography  of 
the  Pianta  Capitolina  it  had  five  naves,  divided  by  four  rows  of 
[lilasters;  the  wall  which  inclosed  it  was  also  decorated  exter- 
nally with  pilasters,  and  between  tlicm  were  windows;  in  other 
wortla,  it  may  be  described  as  formed  of  three  peristyles  one 
within  the  other;  the  outward  one  had  twelve  pilasters  in  front, 
and  twenty-three  on  the  fianks;  the  middle  one  eight  in  fr<int, 
and  fifteen  on  the  side;  the  innermost  six  in  front,  and  eleven 
on  the  Hides;  it  muitt  have  been  a  most  splendid  edifice,  for 
according  to  Plinvthe  younger  it  afforded  accommodation  for 
four  tribuuals  of  forty-6ve  judges  each.  Caligula  made  his 
bridge  to  pass  over  it,  to  go  from  his  Palatine  residence  to  the 
Temple  of  J.  O.  M^  and  when  he  got  on  the  top,  '^^fastigium 
BastlicA,"  he  used  to  throw  pieces  of  money  down  among  the 
people.  When,  therefore,  we  have  made  sufficient  space  for  the 
Basilica,  according  tu  the  ichnography  and  the  site  which  these 
arguments  now  alleged  will  assign,  it  takes  uk  about  SAO  feet 
from  the  column  of  Phocas  in  the  direction  of  the  V»abrum. 

But  we  have  yet  to  deal  with  another  fragment  uf  the  Pianta 
Capitolina,  showing  the  ichnography  of  this  nortli-west  angle  of 
the  Forum.  It  is  usually  adjusted  with  that  fragment  we  have 
already  considered  as  marking  the  three  peristyles  of  the  llasi* 
lica  Julia;  it  exhibits  an  open  space  with  the  letters  "crni," 
which  no  one  doubts  is  the  left  limb  of  "satubp-t:"  an  open 
space  of  this  description  was  called  an  area,  and  such  areas 
before  the  porticoes  of  temples  were  not  unusual,  if  the  Basi- 
lica Julia  hoK  it<)  length  from  north  to  south,  and  consequently 
its  Hank  along  the  west  side  of  the  Forum,  this  fragment  comcj 
in  lo  till  up  the  space  through  which  the  Vicus  Jugarius  ran, 
and  actually  brings  us  up  to  the  eight  columns.  This  may  be 
taken  as  a  kind  of  reflective  evidence  of  the  eight  columns 
belonging  to  the  Temple  of  Saturn;  and  I  must  say,  that,  put- 
ting aside  all  envy  and  jealousy,  I  shall  be  glad  to  lenrn  from 
our  learned  traveller,  Me.  Tite,  when  he  comes  to  give  us  the 
result  of  his  observations,  whether  this  said  Basilica  had  its  ele- 
vation tuwarild  the  Forum  or  its  flank ;  if  the  former,  then  our 
fragment  ''vhm"  will  fail  us,  and  we  must  still  rest  the  claims 
of  tSaturn  upon  the  other  urgumentK.  But  wo  have  another 
remarkable  passage  of  the  "■.Monumentum  Ancyranum,'  wliich 
says,  "Foru]n  Juliuni  et  Bahilicam  qusp  fuit  inter  Bjdcni  Castoris 
et  wdem  Saturni."  The  Temple  of  Castor  and  Pollux,  and  the 
Temple  of  Saturn  were,  according  to  this  moaumental  inscrip- 
tion, divided  by  the  Basilica;  now  the  Temple  of  Castor  was 
that  which  (.'atigula  turned  into  a  jrarticu  for  his  Aumifitnn 
House,  which  all  agree  overlooked  the  south  side  of  the  Forum, 
and  which  must  have  been  very  near,  if  not  identified,  with  the 
large  square  brit:k  building  usually  called  the  Curia.  A  line 
drawn  acrotis  the  Forum  would  come  to  the  eight  cutumiiij,  and 
cut  the  Basilica  Julia  longitudinally,  and  unsser  exactly  tu  the 
Ancyra  iiisiTiution;  and  thus  we  sliouM  obtain  a  third  fixed 
angle  of  the  toruni  beneath  the  Turpolan  rock,  and  behind  the 
present  Church  of  Madonna  dellaConaolazione,  and  gain  another 

S article  of  evidence  for  driving  Fortune  away,  and  bringing 
ock  Saturn  to  his  own  again.  Now  if  we  adhere  to  the  Vitru- 
vian  iirect^[>tK,  which  teach  that  Basilicas  are  to  be  placed  neitr, 
that  IS,  on  the  sides  uf  the  open  area  of  the  Forum,  we  may 
now  walk  round  the  Campo  Vaccino  (the  name  applied  tu  the 
sacred  ground  ever  since  Poggio's  buffaloes),  and  adjust  the 
limits.  On  tlie  east  side,  me^isuring  from  the  arch  of  i^eptimus 
SeveruH  tu  the  site  of  the  Fabian  arch,  there  are  MO  feet.  The 
Biisiliua  Kniilia,  and  unoiher  Basilica  uf  the  same  iiuinc,  used  by 
the  Koman  muniripia  an  a  guard-huuse,  have  long  had  peaceable 
possession  uf  the  eo^^t  side  »(  the  Forum,  and  we  ore  liere  denied 
the  pleasure  of  disputing.  Proceeding  from  the  south-east  ungtu 
we  pass  along  the  S4tuth  side,  under  the  Palatine  Hill,  uulil  »» 
have  measured  from  the  supposed  site  of  the  Fablai]  arch  M>i} 
feet,  which  will  bring  us  to  the  west  side  of  the  square  brick 
building  called  the  Uomii^  Caligulie;  fixing  our  south-west  angle 
there,  and  cumpletiiig  the  parallelogram,  we  are  brought  to  the 
Madonna  della  Cunsuiazione,  where  I  should  very  much  like  to 
leave  you  all,  as  some  sort  of  recompence  for  our  woury  chase. 

Perhaps  there  is  no  portion  uf  ground  In  the  world  which  h;>s 
been  put  to  such  ingenious  torture  by  the  vkill  uf  restoring 
architects  as  the  space  I  have  gone  over.  1  believe  it  will  be 
allowed  that  architects  in  all  countries  build  more  castles  in  the 
air  thaa  od  sulid  groucd;  but  in  Koine,  siuce  the  Apostolic  euf- 
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fers  have  been  emptied  by  a  variety  of  viciBsUudea,  and  the 
Popei  who  patronised  the  siia  have  ceased  to  exist,  the  archi- 
tects have  nowhere  to  build  but  in  the  sir;  and  hence  the  plea- 
sure they  lalte  in  putting  indexible  and  tasteless  antiquaries  to 
the  torture  by  filling  up  a  space,  which  auth»ni  say  was  clear, 
and  drinng  into  a  comer  a  must  classical  monument  because  it 
waa  not  of  the  right  dimenRionH  for  completing  a  general  plan, 
I  may  just  add  that  I  agree  with  the  dirertinn  Cnnina  has  given 
to  the  three  vim  which  led  iiitn  the  Fnrum  from  the  Velabrum — 
the  Via  Nova  under  the  Palatine  Hill,  the  Vicus  Jugarius  under 
the  (.'apitul,  and  the  Vicus  Tuscus  in  the  middle. 

I  may  not  proceed  to  make  any  further  experiments  upon 
yoarpatience,  by  paasing  to  any  nlher  objects  in  and  around 
the  Forum  thsn'thosc  I  have  already  treated  of.  Kv«ry  inch  of 
that  classic  ground  must  ever  be  intcrtniting  to  the  Institute  of 
British  .Vrchitects;  but  every  inch  must  be  contended  for  by  the 
topographer  and  the  antiquary:  such  diacuaaiouH  are  for  the 
most  part  tedious  to  all  but  antiquaries.  The  architect  has  the 
pleasing  task  of  laying  out  hi^i  plan  from  the  discovered  angle 
of  a  wall,  and  rearing  hta  edifice  in  due  proportion;  from  the 
section  of  a  column  he  can  erect  his  portico,  and  fill  up  his 
tympanum  with  Niobe  and  her  children,  and  crown  the  angles 
of  his  pediment  with  statues  of  gods  and  heroes,  for  which  u 
medal  will  give  him  authority.  The  poor  office  nf  the  antiquary 
is  to  put  the  inscription  on  the  frieze,  which  few  will  care  to 
read  when  enraptured  with  the  indescribable  harmony  which 
reigns  in  architectural  proportion.  I  cannot,  however,  omit 
this  opportunity,  as  a  humble  labourer  in  that  field,  to  solicit 
your  votes  and  interest  in  favour  of  Vespasian  and  old  Saturn, 
Rgninst  the  next  general  election  of  those  temples  on  tlie  Ciivus, 
to  serve  in  a  representation  of  the  ruins  of  Rome;  and  in  doing 
this,  I  am  running  the  risk  of  being  charged  with  deserting  mv 
former  amstituents,  for  in  mv  'Antiquities  of  Rome,*  althougn 
1  had  the  prudence  to  leave  llic  question  somewhat  open,  1  did 
incline  for  JupiterTonans  and  Fortune.  Kay  more,  by  a  refer- 
ence to  my  chapter  on  the  Ilciman  Forum,  it  will  be  seen  that  I 
split  my  vote  between  Vespasian  and  Jupiter,  and  showed  the 
greatest  anxiety  to  find  space  for  Saturn;  but  antiquaries,  like 
all  other  responsible  advisers,  must  be  allowed  to  alter  their 
opinions  when  fresh  proofs  are  excavated,  new  diggings  opened, 
and  ciroumstances  are  changed.  Some  of  the  It-ilian  proJessors, 
whose  theories  will  never  be  able  to  stand  against  the  evidence 
of  the  discovered  Basiliisi,  have  not  yet  brought  themselves  to 
acknowledge  that  it  is  the  Basilica;  and  they  wait  in  hopes  it 
may  lead  to  some  building  of  the  middle  ages,  and  so  maintain 
the  theory  of  Nardini's  l-orum,  I  coiifes?,  although  the  di«a>- 
Tery  interferes  Homewhat  with  my  preconceived,  and  what  is 
worse,  my  published  notions,  1  think  it  prudent  to  yield  in  time. 
It  is  long  before  we  give  up  conservative  principles;  and  an  old 
opinion  is  often  retninrd  for  the  sake  of  consistency  long  after 
ve  have  ceased  to  think  it  infallible.  It  is  an  admirable  provi- 
sion  in  our  moral  constitution,  that  men  should  be  attached  to 
the  traditions  of  their  fathers,  for  this  often  prevents  rash  in- 
novations, not  only  in  the  nameti  of  temules,  but  of  churches 
and  constitutions;  at  the  same  time,  we  have  long  learned  to 
reject  the  maxim  that  what  ia  is  best,  for  by  this  we  might  go  on 
sanctioning  error  which  had  become  ho.iry  by  time-  and  looking 
upon  all  reform  and  improvements  as  elements  or  destruction, 
we  might  have  refuacd  to  entertain  the  notion  of  a  Crystal 
Palacf;  because  Vitruvjus  spoke  of  nothing  but  peperioe  stone 
and  marble;  and  if,  as  professors  of  civil  architecture,  we  had 
kept  to  the  narrow  streets  and  gable  ends  of  olden  lime,  wc 
might  nill  have  had  a  six-bedded  room  and  a  back  kitchen  for  a 
model  lodging  house.  It  is  evident  that  both  in  the  material 
and  iwtelleciua!  departments  we  are  to  innovate.— but  innovate 
with  all  the  advantage**  of  what  has  gone  before;  to  know  well 
the  discoveries  and  works  of  genius  whicli  others  have  produced 
before  us,  and  starting  from  the  platform  which  others  have 
erected,  rear  our  Pantheon  ia  air,  which  was  before  on  the 
ground. 

I  am  aware  that  this  paper  is  more  of  a  topographical  than  an 
architectural  dewcription,  but  the  very  nnmen  of  the  Korum  and 
the  (.apitol  are  always  a  passport;  for  whellier  it  be  the  Temple 
of  Jupiter  or  of  Saturn,  whether  it  be  the  Basilica  Julia  or  the 
Temple  of  (Joncnrd,  it  is  still  Vitruvius — that  peq>etual  Presi- 
dent of  an  Arcliituctural  Society.  Whatever  may  be  the  diver- 
sity of  toBte*  and  pursuits,  if  they  be  refined  tjtey  nmsl  all  meet 
in  the  Itoman  Forum:  there  the  painter  loves  to  use  his  pencil, 
under  the  deep  blue  aky  by  which  the  time-worn  ruins  are 
arched ;  there  the  aculptor  loves  to  linger  over  tbe  exquisite 


fmgments  which  time  has  spared  to  excite  his  admiration  and 
hie  envy;  there  the  disciple  of  Falladio,  and  the  ardent  admirer 
of  Michael  Angclo's  bold  genius,  grows  into  the  proportions  of 
the  things  around  him;  whilst  the  classical  scholar,  whose  youth- 
ful inutgination  has  led  him  to  form  ideas  of  the  Forum  as  oolo»- 
bhI  as  the  deeds  with  which  its  fame  is  emblazoned,  stands  acto- 
nislied  at  the  narrow  limits  within  which  such  scenes  were  acted; 
and  what  neither  painter,  nor  sculptor,  nor  architect  supplies  to 
his  fancy,  the  poet  sings  to  the  Doloiy  breeze  standing  on  th« 
Lnpitol — 

ThdripolU  hcftt?     VcS:   ud  tn  yon  Add  Mow 

A  ibnuuiul  ftan  ol  klUotwd  fcrtlwM  •tovp.— 

'n*  Porurn,  (rb«r«  lite  linmorul  kccob  flow, 

Aftd  rtlU  ihe  eloqijenl  »lr  brMthr*— burru  wlUi— C1«ro." 

Mr.  TiTE  said  he  was  most  happy  that  his  hasty  letter  had 
produced  such  an  elaborate  and  valuable  paper  from  Mr.  Bur- 
gesa.  He  was  further  glad  to  find  Cbat  that  gentleman's  here- 
sies were  all  abandoned,  and  that  they  were  now  eotircly  agreed 
upon  every  point  which  he  had  referred  to.  The  only  one  mat- 
ter of  discussion  now  between  the  Italians  and  the  CTermans, 
was  as  to  the  identity  of  the  temples  of  Vespasian  and  Saturn; 
and  he  entirely  agreed  with  his  friend  that  Vespasian  had  the 
best  claim  to  the  ruins  gencnilty  known  as  the  Temple  of 
Jupiter  Tonans.  Canina  was  of  the  same  opinion,  and  there- 
fore it  did  seem  to  him  that  all  question  was  at  an  end,  and 
that  Mr.  Iturgess,  the  learnetl  commentator  on  the  antiquities 
of  Rome,  having  recanted  his  errom,  there  were  no  more  to 
be  recanted;  and  there  could  be  no  more  discussion  on  the 
subject.  He  had  certainly  thought  of  trying  to  trace  the  his- 
tory tif  the  Roman  Forum  at  an  earlier  period;  but  as  far  its 
regarded  the  Forum  of  the  Emperors,  the  conclusions  to  which 
Mr.  Burge&'4  had  arrived  must  be  those  to  which  every  man's 
mind  nnii^t  be  brought  on  a  full  consideration  of  the  subject. 
Ho  had  forwarded  in  illustration  of  Mr.  Burgess's  paper,  a  aeries 
of  photographs  of  the  remains  in  the  Forum  as  they  at  present 
exittt;  and  to  theHe  he  called  the  particular  attention  of  the 
meeting.  Referring  to  the  plan  exhibited  by  Mr.  Burgeaa,  he 
explained  the  certainty  now  arrived  at,  that  the  length  of  the 
Forum  was  in  the  direction  of  north  and  south,  instead  of  east 
to  weat;  and  observed  that  the  original  pavement  of  the  time 
of  the  Kmperorti,  along  which  the  processions  passed  from  the 
Arch  of  Titus  through  the  Forutn  and  up  the  steep  ascent  of 
the  Clivutii  (.'apitolinuB  to  the  Temple  of  the  CapitoUoe  Jove, 
might  stiU  be  traced  throughout  the  greater  part  of  its  length. 
The  only  question,  he  repealed,  was  which  of  the  two  temples 
referred  to  wan  that  of  \'espasian,  and  which  that  of  Saturn. 
He  agreed  with  Mr.  Burgess  on  that  point;  and  very  much  fcr 
the  same  reasons.  The  base  of  the  great  statue  of  Domitian  in 
the  centre  of  the  Forum  had  also  been  disciiverud,  clearly  proving 
the  accuracy  of  the  position  assigned  to  it  by  Mr.  Burgcsa.  As 
to  theBositica  Julia,  his  impression  was  that  its  face  was  towards 
the  Forum,  but  Canina  was  of  opinion  that  that  edifice  had  been 
completely  cleared  out  and  stripped,  and  that  scarcely  a  frag- 
ment of  it  remained.  The  ruins  commonly  called  the  Baths  of 
Uiucletian  were  now  being  cleared  out,  under  the  superintend- 
ence of  Canina,  whose  intention  it  was  to  clear  out  the  bases  of 
everything  that  could  be  found;  and  after  that,  nut  to  fill  them 
up  again,  but  to  wall  them  round,  so  that  the  whole  might  he 
traced.  In  a  learned  assembly  like  that,  there  could  be  no  need 
of  an  apology  for  th«  discussiou  of  where  and  what  the  *'  Forum 
Romanum"  was.  Some  trifling  points  might  still  remain  unsettled 
for  HrchwologiatH  and  antiijaHrieK  to  lecture  about;  hut  all  the 
nmii)  points  were  set  at  reitt;  and  therefore  he  »hou)d  be  spared 
the  necessity  of  dealing  with  a  subject  whicli  Mr.  Burget^s  had 
now  explained  with  so  mucii  more  ability  and  elegance  than  he 
could  have  devoted  to  it. 


Mansion  /fouw.— The  citizens  of  London  are  about  to  patro- 
nise the  introduction  of  sculpture.  The  Common  Council  have 
it  in  contemplation  to  fill  the  sixteen  niches  of  the  Egyptian 
Hall,  at  the  Mansion  House,  with  sculptured  groups  or  figuiea, 
Mr.  Bunning,  the  City  Architect,  reports  that  the  cost  will  be 
about  7(KI'.  per  niche;  and  reconmiends,  in  order  that  all  the 
niches  may  be  at  ouce  filled,  that  sculptors  should  be  invited  to 
send  in  plaster  casts,  and  that  they  should  be  annually  replaced 
by  one  or  more  statues,  to  be  executed  in  marble  by  the  sculp- 
tor who  may  have  contributed  the  cast. 
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GORDONS    CAST-IRON    LIGHTHOU&E    TOWER, 

GIBB'S  HILL,    BERMUDA. 

By  Peteb  VATKBaoK,  C.E. 

[Paper  read  at  the  Itmtitution  c/  Cwil  Engineers.] 

{JFUh  Engramngs,  Phte  XXVIII.) 

Since  the  diiicovery  of  these  islandB  by  Juan  Ilcnnuda,  in 
1AS2,  the  wnni  of  n  g(>oel  H<?a  li^ht  has  been  severely  felt,  the 
approach  being  both  difficult  snd  danfteroua,  and  nIthnuKh  the 
expeditions  under  Sir  George  Somera,  Ln  1609  and  in  1613,  suf- 
fered from  tihipu-reck,  and  the  ifllnrido  have  been  in  the  poaset- 
sioa  of  the  British  for  930  yearn,  yet,  until  lately,  nothing  was 
done  to  remedy  bo  serious  a  defect.  To  other  nations  the 
Bermudaii  would  be  of  little  or  no  value;  but  to  Great  Britain 
they  are  important  aa  a  naval  depot,  and  a:^  ntFurding  a  strong- 
hold and  efficient  place  of  re5t  and  rendexvouu  for  the  fleets 
cruising  in  those  latitudes,  for  the  protection  of  our  pusaessioni 
on  the  continent  of  North  America  and  in  the  West  lodicfl. 

A  few  veiirfl  since  the  home  governnient  decided  ujion  erect- 
ing a  li^htliouse,  iind  in  the  expectation  that  the  tou-ermight 
be  liuilt  trf  stone  found  on  the  ielands,  n  lantern,  and  one  of 
Fresnel'ii  dioptric  apparatun  of  the  linit  order,  were  prepared  by 
the  Trinity  Corporation;  but  after  some  progress  had  been 
made  in  quarrying  and  dresning  the  stone  for  a  lofty  tower  on 
which  to  place  the  light,  it  vna  ascertained  to  be  of  too  friable 
a  character  for  the  purpo*e;  therefore,  in  184S,  the  home 
government  directed  Mr,  Alexander  Gordon,  M.  Innt.  O.K.,  to 
design  a  ca«t-irun  tower,  of  a  Rimilar  construction  to  that  ubich 
he  £ad  previously  erected  ot  Morant  Point,  Jamaica,  in  the 

J  ear  1841,  and  which  had  proved  so  successful.  The  site  eboscn 
y  the  naval  and  colonial  authoritieit  wnff  the  top  of  Gibb's  Hill, 
on  the  southern  part  of  the  Bermudas,  in  latitude  32^  U'  N^ 
aod  longitude  64^  SO'  W.  of  Greenwich.  Thia  site  was  deter- 
mijied  on,  because  Bemiudu  is  iilwuyei  approached  with  the 
greatest  safety  from  the  Kouthwnrd. 

The  form  of  the  lighthouse,  the  base  of  ivhich  is  215  feet 
above  the  level  of  the  sea,  is  that  of  a  strong  conoidal  figure, 
lOd  ft.  9  in.  in  height,  terminated  at  the  top  by  an  inverted 
conoidal  figure  4  feet  high,  inKtead  of  n  capital.  Tbe  external 
ahell  of  the  tower  is  cuntttructed  of  i:i.i  concentric  ca^t-irun 
plates,  including  tho«e  for  the  doorway.  These  plates  vary  in 
Ihicknefti,  from  1  inch  at  tlie  base  to  about  J-inch  at  the  top; 
they  have  cANt-inm  fianges  on  the  inside,  4  inches  broad  (in- 
cluding the  thickness  of  the  plate),  and  are  further  strength- 
ened, Ht  intervals  of  \'i  inches,  hy  angulor  feathcrit  i-inch  thick; 
holes  are  drilled  in  all  the  vertical  and  burizontal  flanges, 
6  inches  apart,  and  the  plates  are  united  to  form  the  tower,  by 
square-headed  screw-Uvlts  ^inch  in  diameter,  with  nuta  and 
washers. 

In  the  centre  of  the  tower  tliere  iei  a  column  of  cast-iron, 
18  inches  in  diameter  in  the  inside,  the  thickne^  of  the  metal 
being  3-inch,  for  supporting  the  optical  arrangement  of  Mr. 
Fretinel,  and  in  which  the  weight  of  the  revolving  apparatus 
descends.  This  column  was  cast  in  nine  lengths,  each  termi- 
DBting  with  circular  flange*,  to  which  the  floor-plates  are  bolted. 
At  a  height  of  S  feet  ahuve  eai;h  flnor  there  is  a  raan-JioIt,  or 
opening  into  this  hollow  column,  3(J  Uiuhet*  high  and  IS  tnche« 
wide,  to  which  wooden  doors  are  htted;  it  is  thus  enabled  to 
be  uMd  during  the  daytime  for  piui^ing  stores  up  and  down,  and 
it  likewise  contains  the  wame-water  pipe. 

About  W  feet  of  the  lower  part  of  the  tower  \a  filled  in  with 
concrete,  leaving  a  well  in  the  middle,  about  8  feet  in  diameter, 
faced  with  hriekn-ork.  There  are  seven  floors,  exclusive  of  the 
lantern  floor,  or  gallery,  each  12  feet  in  height.  The  finit  and 
MCond  floors  are  cased  with  brickwork,  and  serve  as  oil  and 
■tore  rooms;  tlie  five  tipper  flours  are  lined  with  nheet-iron, 
No.  16  gage,  dii!ipo»od  in  [lanels,  with  oak  pilniiters,  cornices,  and 
skirtings.  On  the  first-floor  there  is  a  caitt-iron  kerb,  10  inches 
wide  and  1  inch  thick,  on  which  a  cust-iron  floor-plate  ^-inrh 
thick,  is  lized  by  bolts  ^-inch  in  diameter.  The  inner  edges  of 
thin,  and  of  all  the  other  floor-plutes  in  the  tower,  are  bolted 
between  the  flanges  of  the  correHponding  parts  of  the  hollow 
column,  by  >(-iucn  bolta,  nuta,  and  wiusherti.  The  second-floor 
cofuista  of  ten  radiatiuK  cast-iron  plates,  ^-inch  thick,  extend- 
ing from  the  brickwork  to  the  hollow  column:  these  plates 
have  flanges  on  their  underside,  and  are  held  lopetlier  by  ^-inch 
bolts,  at  intervals  of  6  inches.  The  third,  fourth,  fifth,  )<ixth, 
and  Hventh  floors,  are  similarly  constructed;    but  the  outer 


edge«  rest  on  the  upper  flange*  of  the  carcase,  corresponding 
with  the  position  of  the  floor^  being  holted  to  it  by  the  same 
bolts  which  connect  together  the  flanges  of  the  carcase.  The 
eighth-floor,  and  alfw  the  floorway,  consist  of  sixteen  radiating 
ca<(t-iron  plates,  ^inch  thick,  connected  together  in  the  same 
manner  am  the  above,  but  with  ^-inch  bolts.  All  thef«  plates 
are  so  arranged  uh  to  leave  the  necexuiry  headway  for  the  stair- 
case on  each  floor.  There  are  five  windows  on  each  floor,  one  in 
the  centre  of  every  alternate  plate  in  the  circle:  these  windows 
are  IH  inches  square,  and  are  fitted  with  ntrong  wooden  ports, 
opening  outwards,  in  which  a  plate  of  polished  plate-glass, 
'A  inches  square,  is  flxed,  for  giving  Ij^ht  when  the  port  is  shut. 
There  is  al*M>  a  window  of  the  same  dimensions  in  the  circular 
well,  for  admitting  light  to  the  staircase;  making  thirty-six 
windows  in  all. 

The  stuircaiie  conmsta  of  two  wrought-iron  stringinga,  1&  inch 
square,  the  riiiers  and  supports  being  ^-inch  thick,  with  oak 
treads  1^  inch  thick.  To  each  step  there  la  an  iron  ballustcr, 
i-inch  in  diameter,  on  the  top  of  which  is  iitted  a  wrought-iron 
nand-rail,  ij^  inch  wide  and  ^-incli  thick.  From  the  level  of 
the  bottom  of  the  doorway,  to  the  landing  on  the  first-floor,  the 
staircase  rises  spirally  round  the  hollow  column,  the  ballusters 
and  rail  being  on  the  outer  edge  of  the  Rteps,  whilst  from  the 
firt>t-fl<Kir  to  the  eighth-floor  the  stairease  runs  fipiraily  round 
the  respective  rooms,  the  batlusters  and  rail  being  on  the  inner 
edge  of  the  steps.  'Diere  are  standards  and  rails  round  the 
headways  of  all  the  floors;  the  standards  are  of  wrought-iron, 
^  ft.  6  in.  in  height,  and  ^  inches  in  diameter  at  the  bottom, 
tapering  to  1^  inch  at  the  top;  there  are  five  of  these  sUndards 
on  the  first-noor,  and  three  on  each  of  the  other  floors. 

A  wrought-iron  ring,  in  four  pieces,  5  inches  wide  and  g-incJi 
thick,  is  attached  to  the  uuderside  of  the  eighth-floor,  by  screw- 
bolts,  A-inch  in  diameter,  to  which  the  luntern  and  light  room 
are  bolted.  The  gallery  raiting  consists  of  wrought-iron  bal- 
lusters,  iHncfa  in  diameter,  fixed  at  intervals  of  G  inches,  and 
fltted  wiih  a  rail  at  the  top,  2^  inches  wide  bv  ^-inch  thick. 
The  height  from  the  gallery  to  the  centre  of  the  right  is  11  feet, 
and  from  the  centre  of  the  light  to  the  top  of  the  vane  u 
17  feet,  making  the  total  height  of  the  lightnouse  378  ft.  9  in. 
above  the  level  of  high  water. 

It  liBH  been  calculated  that  the  light  could  he  seen  from  the 
deck  of  a  vessel  at  the  distance  of  SS  or  37  miles,  though,  under 
certain  conditions  of  the  atmosphere,  it  would  he  visible  at  a 
still  greater  distance,  and  this  at  nil  points  of  the  compass, 
excepting  where  obscured  bv  the  high  land  to  the  north  and 
east,  between  Gibb's  Hill  and  Castle  Harbour. 

Much  unnecessary  delay  was  occasioned  in  the  erection  of 
this  lighthouse,  in  consequence  of  the  linard  of  Ordnance  ap- 
pointing a  new  commanding  oSiccr  of  Royal  Engineers  xta- 
tioned  "t  Bermuda,  and  as  the  work  had  to  be  erected  under 
his  directions,  and  he  had  to  come  from  head-quarters  to  his 
post,  to  approve  of  the  site  selected  and  of  the  work  as  it  pro- 
grciiaed,  under  the  immediate  superintendence  of  Mr.  Grove 
(Mr.  Gordon's  assiatant),  such  delays  occurred  from  this  govern- 
ment system,  that  three  years  were  required  to  do  work  that 
might  have  been  accomplished  in  twelve  months.  Thtt  first 
parts  of  the  lighthtmtte  were  landed  in  Kermuda  about  the  end 
of  November  lfl44,  and  no  time  being  then  lost,  the  first  plate 
was  erected  on  Gibh's  Hill  on  the  19th  of  December,  1H44,  and 
the  last  plate  of  the  tower  on  the  9th  of  October,  lS4i, 

By  a  parliamentary  return,  the  following  is  shown  to  have 
been  the  cost  of  this  lofty  lighthouse,  con^itructcd  in  so  short  a 
lime,  and  in  so  tempestuous  a  locality: — 

Siitni  |i«ld  ta  tha  TrlDU)r  BoanI  for  ihr  opilcii  *piiarai'i*.  Ut 
tlcMrs.  WUklDI  tor  the  Unirrn,  kad  tajklcMri  ('Xlam  ud 
HallvH  tot  tbr  Iraa.urorlc  of  (Tir  l>iwpt  In  Enttluxd  iwlirre 
tile  vtbok  wu  Ant  ireclMl),  Indndlnf  all  tovb,  maitriali, 
anil  intlght jeS.4M  HI    e 

Total  coat  In  BcfiDudt  for  niBlcrlala,  labour,  r«ald*Dt  to- 
Kluecr,  «[C ■i.Tii    ■'■IV 

^.6<»    2    6 

The  annual  expense  of  maintaining  this  lighthouse  is  esti- 
mated to  be  about  \SOi. ;  the  consumption  of  oil  is  19  pints  per 
night. 

Besides  the  immediate  benefits  conferred  by  this  lighthouse 
on  all  iihip|iing  npproarhing  the  Bermudas,  it  bus  also  been  the 
nienns  of  effecting  a  beneficial  change  in  the  habits  and  monUs 
of  the  inbabitants.  Owing  to  the  numerous  and  very  danger- 
ous rocks  and  slioalx  with  which  the  Bermudas  are  surrounded, 
shipwrt'cks  were  so  frequent,  previous  to  the  crrction  of  the 
llgnthuuse,  that  the  liihabilHUts  gained  their  livelihood  almuHt 
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entirely  hy  wrecking;  whiUt  agriculture  was  wholly  neglected, 
althtuiph  tlie  siiil  IB  nnturally  very  rich  And  fertile.  Since  tlie 
light  hniij  heen  exhibited,  there  hftft  nut  been  a  )iing]e  shipwreck, 
and  consequently  the  inhabitantis  tliiding  their  former  occupa- 
tion nt  BQ  end,  have  been  con)i>elled  to  return  to  the  cultivH- 
tiuii  of  the  land,  as  a  means  of  8ut»ii»)tence;  eo  that  the  iKlaiida 
now  produce  onuigca  and  other  fruits  of  the  finest  devcriptiun, 
and  in  great  abundance-,  as  well  as  contributing  Honie  uf  the 
best  productions  for  the  Phamiacop»ia. 

DiirtuiJrinn. — Mr.  ALKXANnea  GnarwN  said,  that  owing  to  the 
difficulties  of  the  situation,  the  frequent  recurrence  of  Btorms 
in  the  Bermndas,  and  the  scantiness  of  the  pecuniary  means,  it 
waa  neceHi^ary  that  the  lighthuuste  tihtmld  be  expeditiounty  exe- 
cuted, and  at  a  small  cost;  but  yet  that  it  should  be  capable  of 
resisting  the  destructive  force  of  the  hurricanes.  Though  the 
lightbouHe  in  question  wax  one  of  the  loftie>«t  which  hud  ever 
been  constructed,  and  exhibited  a  light  of  the  inotit  powerful 
kind,  its  entire  cost,  including  the  trial  erection  in  Kngland, 
thfl  freight  to  Bermuda,  and  the  res-erection  on  Oibh'K  Hill,  waH 
l0n  than  80O0/.  Thin  amount  van  very  small;  indeed,  he  was 
not  aware  of  anv  great  eea-light  having  been  erected  in  any 
part  of  the  world  at  w  moderate  a  cost.  CaHt-inm  lighthoueeH 
were,  he  believed,  fir)>t  prupotied  by  Captain  i>ir  Samuel  Brown, 
R.N.;  but  the  small  light  tower  on  the  town  pier  at  Gravesend, 
constructed  by  Mr.  Tierney  Clark,  was  the  first  abaulutely 
erected,  though  Mr.  Walker  hud  previously  introduced  iron 
lanterns  for  lighthouses.  The  firtjt  great  sea-light,  on  an  iron 
tower,  waM  that  erected  hy  Mr.  (iiirdon,  on  ^lurant  Point, 
Jamaica,  at  the  extremity  uf  the  low  swamps  which  formed  the 
Mitera  end  of  that  itrtand;  this  position  was  very  ditlicult  of 
■corns,  and  was  also  extremely  unho^lthy  for  Knropean  work- 
men. The  frequent  shocks  of  earthquakes,  in  that  island,  having 
hitherto  prevented  the  erection  of  any  Btructure  exceeding  two 
stories  in  heifcht,  it  occurred  to  him,  that  a  lighthouiie  for  such 
a  site  should  oe  »elf-»up}iorting,  iitid  should  therefore  be  treated 
as  a  very  large  lamp-post;  and  that  the  engineer,  instead  of 
attempting  to  build  a  monument  for  himself,  slnmld  deitign 
and  execulo  the  work  with  an  especial  view  to  economy.  It 
had  been  recorded  in  the  'Jamaica  Almanack'  for  lH4i,  that 
this  lighthouse  had  several  times  withstood  the  shocks  of  earth- 
quakes and  vinh>nt  Ktorms  of  lightning,  uhicL  were,  of  course, 
rendered  perfectly  harmless  by  the  conducting  power  of  so 
large  a  surface  of  metal,  lie  hail  employed  this  Hy&tem  of 
building  lighthouses,  with  a  core  of  masotiry  or  concrete,  in  the 
inside,  for  some  height  upwards  from  the  base,  in  oeveral  other 
instances,  notwithstanding  the  ohjections  of  Mr.  Alan  Steven- 
sun,  who  thought  tliat  there  would  he  an  expansion  and  contrac- 
tion of  the  metal,  and  a  dmiigo  going  on  at  the  bsso  of  the 
structure  which  would  destroy  its  stability.  Mr.  Gordon,  how- 
ever, considered  tliat  opinion  erroneous,  because  the  metallic 
shell,  or  case.  Insured  a  perfect  bond,  which,  with  the  weight  of 
the  core,  would  securely  retain  the  lighthouse  on  its  site.  He 
was  so  convinced  of  the  correctness  of  this  principle,  that  he 
bad  recommended  it  fur  the  consideration  of  the  home  govern- 
ment, for  a  lighthouse  on  a  half-tide  ruck  at  Simon's  Hay,  in 
South  Africa.  He  objected  to  building  a  lighthouse  in  such  a 
situation  on  piles,  or  on  an  open  frxme-work,  similar  to  those 
at  Fleetwood  and  on  the  Muplin  Sands,  because  if  the  piles  or 
open  frame-work  were  of  wuud,  the  worm,  or  the  rot  would  be 
liable  to  cause  the  destruction  of  the  erection;  and  if  the  piles 
were  of  cast-iron,  they  would  be  exposed  to  the  effect  of  the 
chemical  action  of  the  utlt  water,  us  well  as  to  the  heavy  blows 
of  the  waves,  which,  being  given  to  the  respective  supports  at 
different  times,  would  cauee  great  irregularity  in  their  vibra- 
tions. It  was,  in  his  opinion,  to  this  caUbC  that  the  destruction 
of  the  beautiful  striicture  erected  on  the  Biehop  Rock,  at  the 
entrance  of  the  British  Channel,  must  bo  attributed.  One  of 
its  ca«t-ir«n  limbs  had,  doubtless,  been  struck  by  a  heavy  sea, 
thereby  putting  it  into  a  stale  of  vibratittn,  differing  in  ampli- 
tude aoa  intensity  from  that  in  the  other  linib»,  wliich  would 
just  bring  it  into  the  most  favouralde  condition  for  breaking 
caat-irun.  In  answer  to  observations  from  Mr.  Saunders  as  to 
the  advantafres  nf  the  use  of  wrou^ht-iron  in  the  columnar 
supports  uf  lighthoiiBes,  such  as  the  Maplin  Sand,  .Mr.  Curd^n 
said  there  was  no  necessity  fur  giving  any  opinion  on  the  sub- 
ject of  Mitchell's  Bcrew-pites,  nor  did  that  excellent  system 
require  him  to  do  so.  It,  as  well  as  Dr.  Potlu'st  system  of  sink- 
ing a  foundation,  had  both  been  tried  to  a  considerable  extent, 
by  the  Corporation  of  tb«  Xrioity  Huum;  but  as  neither  of 


those  systems  were  referred  to  in  the  paper  before  the  meeting, 
he  had  merely  intended  his  observalmns  to  allude  to  the  diffi- 
culty of  founding  a  metallic  lighthnuee  of  wrought  or  cast  iron, 
or  gun-metal,  upon  rucks  nbove  or  under  water,  and  exposed  to 
the  action  of  the  sea.  Although  he  had  erected  several  iron 
lighthouses,  they  had  hitherto  been  founded  on  granite,  coral, 
hard  sandstone,  or  slate  rocks,  and  he  would  not  build  with 
cast-iron  under  high-water  mark,  unless  the  core  was  of  such  a 
hard  and  durable  character  ax  to  stand  alone,  in  case  of  tJitt 
exterior  shell  being  changed  into  carburet  of  iron.  He  hoped 
soon  to  be  able  to  communicate  to  the  ln<;titution  the  reanlts  of 
founding  a  lighthouse,  several  feet  under  water,  upon  compact 
limestone;  at  preHeiit  be  had  not  determined  whether  the  ex* 
ternal  &hell  of  the  base  of  the  tower  should  be  formed  of  gusy- 
metal  plates,  or  of  lead  slabs;  but  in  either  case  he  wished  to 
obtain  great  inertia,  as  well  as  a  strong  and  tight  outer  bond  to 
resist  the  action  of  the  sea.  He  knew  little  on  the  subject  of 
the  preservation  or  expenditure  of  stores  in  any  of  these  light- 
houseif.  In  one  lighthouse  constructed  under  his  directions  the 
stored  and  attendance  cost  us  much  as  1600/.  a-ycar,  whilst  in 
that  referred  tu  in  tlie  paper,  it  was  only  about  400/.  per  aonun^ 
although  the  latter  consumed  more  oU;  yet  he  supposed  them 
both  to  be  managed  according  to  his  own  reoommendatioas. 
These,  and  many  similar  discrepancies,  showed  that  the  whole 
subject  of  the  erection  and  roamtenancQ  of  the  colonial  lights 
required  great  and  promjit  attention  from  the  home  govern- 
ment; for  although  dreat  Britain  had  147  colonial  lightbousei. 
there  was,  he  believer],  no  regular  system  of  management,  uia 
nn  collection  uf  statistical  facts  connected  with  them,  nnr  was 
there  any  department  of  the  public  service  where  such  neces- 
sary information  was  collected,  tabulated,  and  registered,  and 
from  whence  any  person  might  obtain  information  with  reepect 
tu  such  lighthouses. 

Sir  John  Ken.vib  believed  that  a  eost-lron  structure  had  been 
originally  proposed  by  Captain  Brodie  for  the  Bell  Kock  Light* 
bouse,  and  it  had  been  favourably  reported  on  by  Air.  R.  Dte> 
venttou. 

Mr.  BoariiwicK  said  Sir  S.  Brown  proposed  the  first  tower 
entirely  of  cast-iron;  the  lighthouse  designed  by  Captain  Bro- 
die and  Mr.  Stevenson  was  intended  to  have  been  an  open 
structure  on  piles.  The  pamphlet  published  by  Sir  S.  Brvwa, 
describing  his  proposed  tiglithoiise,  c«mtained  a  valuable  opinion 
by  Dr.  Faraday  as  tu  the  chemical  action  of  salt  water  on  cast- 
iron. 

Mr.  GoEOO.v  said  it  was  to  be  regretted  that  so  little  was 
now  kno^tn  of  Uudyerd'ii  lighthouse  built  oo  the  Kdystona 
Hock  in  tlie  year  I70t),  which  was  about  IS  years  before  Smeo- 
ton  commenced  bnildiing  the  present  lighthouse:  it  was  con- 
structed entirety  of  u-uoa,  loaded  for  some  height  upwards  from 
the  base  with  etone,  and  fastened  down  by  strong  iron  dovetail- 
ticH  leaded  into  the  rock:  it  stood  well  for  47  years,  subject  to 
the  action  of  the  sea  in  that  exposed  situation,  and  was  ulti- 
mately destroyed  by  6re. 

Mr.  Waukkr  Miid,  that  before  replying  to  Mr.  Gordon's  ob- 
servations on  the  columns  for  the  intended  lighthouse  upon  iho 
Bishop  Rock,  he  would  direct  attention  to  a  remarkable  wooden 
lighthouse,  erected  in  1778,  and  now  standing  oo  tlte  Small's 
Rock,  off  St.  David's  Head,  and  which  was  in  a  more  exposed 
position  than  even  the  Edystone.  The  height  was  &6  feet  from 
the  top  of  the  rock,  and  it  consisted  of  nine  oak  piles,  secured 
to  the  rock  in  a  nearly  vt;rtical  position  with  four  raking  shurss 
against  the  easterly  pillars,  furming  the  main  support  of  tha 
building  during  the  westerly  storms.  Although  it  was  exposed 
to  the  whole  force  of  the  Atlantic,  it  had  stood  for  upwards  of 
CO  years,  und  indeed  the  wuoden  standards  were  affected  so 
little,  that  the  erection  was  now  quite  as  secure  as  it  had  been 
for  Homc  years  past.  Considering  the  violence  of  the  seOf  It 
waH  a  wonder  the  building  had  stood  so  well,  as  from  the  sise  of 
the  piles,  and  their  closeness  to  each  other,  the  resistance  to 
the  6ea  is  considerable.  During  a  violent  storm  in  the  sprinf 
of  1831,  a  great  part  of  the  fluoriug  of  the  dwelling  was  forced 
up,  and  the  stove  in  the  living-room  squeezed  flat,  between 
which  and  the  side  of  the  dwelling  one  of  the  keepers,  named 
Lewis,  was  jammed,  and  so  much  injured  that  he  had  to  be 
superannuated,  but  he  died  two  years  afterwards.  Two  sides 
of  the  octagon  living-room  were  also  forced  in,  so  that  the 
victuals  had  to  be  cooked  by  the  flame  of  the  lamps  for  eight 
days,  which  was  the  peritwl  that  elapsed  between  the  commence- 
ment of  the  storm  and  the  time  when  a  landing  could  be  effected 
00  the  rock.     U'ith  regard  to  the  Bishop  Kook  Lighthouse,  it 


THE  CIVIL  ENGINEEa  AND  ARCmTECTS  JOURNAL. 


259 


most  he  remembered  that  the  atrnoture  wis  in  s  verjr  incom- 
plete rtata  when  the  workmen  left  it  to  stand  thn>affh  a  winter, 
M)  that  it  was  not  at  all  prepared  to  resiit  so  violent  a  storm  as 
that  of  the  ath  and  6th  of  Fehruarj-,  1S50,  by  which  it  had 
been  destroyed.     At  present  there  was  no  correct  account  of 
the  state  in  which  the  storm  had  left  it,  as  no  one  hud  Hince 
been  able  to  land  on  the  rock;  there  was,  however,  no  doubt 
least.,  the  upper  part  of  the  coiiimnH  hnd  been  curried 
He  wished   Mr.  Gordon  had  exerci>icd   a  little  more 
,  and  had  not  brought  the  subject  forward  in  Mr.  Wal- 
mence,  nor  until   it   had  been  powible  to  ascertain  its 
•ctaal  eoodition,  in  order  that  the  Itii^tltution  mi^ht  have  been 
more  accuratetr  informed  of  the  extent  and  nature  of  damage 
the  structure  bad  received.      Immediately  after  the  accident 
I  bad  been  announced,  the  Trinity  House,  at  Mr.  ^Valker's  re- 
fluent, had   Rent  down  Mr.  Douglas,  who  erected  the  building; 
but  no  communication  had  yet  been  received  from  htm.*     Mr. 
!  Walker  would,  hiiwever,  be  happy  to  ^ve   any  jurormation  in 
Itis  power  to  the  Institution,  because  he  thought  it  was  perhaps 
more  important  that  the  profeti^ion  should  be  acquainted  with 
tho«e  attemptH  which  had  failed,  rather  titan  with  those  which 
I  were  successful.     ^Vitb  respect  to  the  resistance  of  the  action 
[  of  the  sea,  it  was  proper  to  obBerve  that  in  consequence  of  the 
approach  of  had  weather,  the  cential  column,  whirli  was  3  ft.  fiin. 
I  in  diameter,  had  not  been  Ailed  up,  as  had  been  intended.     I'he 
£r«t  operation  in  the  ensuing  spring  would  have  been  to  have 
inserted  the  inner  pipe,  which  was  to  form  a  tank  for  water,  and 
[also  to  strengthen  the  lower  part  of  the  building.     The  space 
[between  the  inner  and  the  outer  pipe  was  also  intended  to  have 
been  filled   up  with  concrete,  so  as  to  form  a  solid  mass  for 
[so  feet  above  the  surface  of  the  rock;  if  these  and  some  other 
[KlteraliiinN  hnd   been   effected,  it   was   not   iinpnibable  that  the 
1  building  would  have  been  enabled  to  withstand  the  storm,  even 
in  its  unfinished  xtate,  and  the  experiment  would  have  termi- 
nated more  satisfactorily.     Economy  had  been  one  of  the  main 
I  objects  of  the  Trinity  Board,  for  the  co^t  would  not  hare  been 
[more  than  from  one-sixth  to  one-tenth  part  of  that  of  a  stone 
I  building.    As  Engineer  to  the  Trinity   Board,  he  proposed  a 
[building  entirely  of   granite   or  of   stone  up   to  a  height   of 
I  5Wf  feet  or  30  feet  above  high-water  mark,  with  a  siiperntructiire 
I  of  caAt-in>n;  but  the  cort>orntion  preferred  one  entirely  of  caxt- 
iron,  and  determined  to  try  the  experiment.     The  arrangement 
was  to  allow  the  ca5t-iron  columns  to  stand  during  the  winter, 
in  order  to  test  their  strength;  and  it  was  to  be  lamented  that 
there  was  not  time  to  complete  the  centre  column,  for  even  in 
its  unfinished  state  tt  had  resisted  the  storms  up  to  the  6th  of 
I-'ebrnsry,     A  few  weeks  befure   that  period,  the  rock  had  been 
risited.  at  his  desire,  when  the  piles  were  found  standing  as 
perfect  as  when  they  were  left  at  the  end  of  the  previous  sum- 
mer— a  proof  that  nothing  les^  than  a  very  severe  utorm  cuuld 
damage  the  columns,  even  in  their  unfinished  ftate.'    The  work 
had  Men  well  put  together  by  Me&sr<t.  Kobinsfin  niul  Sun,  of 
Fimliro.     Inside  each  column  there  v.h»  h  wrought-iron  bolt, 
4  inches  in  diameter,   with  its  dovetailed  end  sunk  into  the 
,  rock,  to  a  depth  of  15  inches  below  the  bottom  of  the  columns; 
I  this  bolt  enidually  dimini:<hed  to  3  inches  at  the  top.  where  it 
rterminated  with  n  nut  and  screvf,  and  the  space  between  the 
bolt  and  the  column  was  filled  in  solid  with  iron  cement,  bo  that 
each  was  firmly  tied  down  to  the  rock.     Althf)ugh  he  thotight 
Liiny  discussion  was  premature,  in  the  present  slate  of  infurma- 
F  tton,  as  to  the  actual  condition  of  the  structure,  he  was  desir- 
ous of  imparting  to  the  Ingtitutiun  even  the  imperfect  infor- 
mation he  hHd  been  enabled  to  collect.     The  original  drawing 
of  the  buildinif  had  been  altered  and  strengthened  when  it  was 
aeot  to  .Mr.  AV'alker  by  the  Trinity  fluutte;  and  jdthough  he 
[  did  not  deMgn  the  i«tnirture,  and  should  have  preferred  a  stone 
)  building,  BtiU  he  would  not  have  been  connected  with  it  at  all, 
unless  he  had  expected  the  iron  lighthouse  would  have  suc- 
ceeded.    'I'he  Maplin  and  the   Point  of  Ayr  Hghlbuuiies  were 
both  columnar  structures.     The  former  was  erected  in  tJie  year 
183^9,  on  a  sand-iNink,  and  was  supported  on  MitrheirN  screw- 

5 ilea,  with  wrought-iron  standardn,  which  formed  the  betit  foun- 
ation  in  such  IncnliticK.  The  Point  of  Ayr  lighthouse  was  a 
niudificution  of  thnt  system,  which  hnd  been  adopted  because 
an  agreement  could  not  be  effected  with  the  then  proprietor  of 
the  patent;    both  lighthouses  had   stood   perfectly   well,  and 

*  air.  D<ni|Im  •■kmmM  In  rMcblnf  the  rock  on  Sundky  tlia  V4ih  of  Fd*ruHT. 
Iffifl,  wbcn  hr  foniiil  all  Ihe  cut-ittw  eolnniM  lod  thr  loitrn&l  wrau||ht.lnia  foda 
bMl  b*ra  brokan  i>ff  at  different  hel|lil*,  *mf7lnf  from  1  fool  M  ■•  Irct  from  111*  kur- 
far*  of  Uw  rtKk  -,  bat  U>at  all  Ihe  {Minla  of  alUcUwtiit  retuslneJ  iiiUq)iinnl,  sod  Ui« 


tinder  similar  circumstance*  he  should  always  adopt  the  lystem 
of  screw-piles. 

Mr.  Scott  RusitKiJ.  inquired  whether  the  great  danger  to  a 
construction  on  gubmerged  rocks  was  not  bo  much  from  the 
force  or  pressure  of  the  wave«  a-t  from  the  chance  of  a  wreck 
being  driven  against  it.  The  detitriictinn  of  the  temporary 
barrack  on  the  Skerryvore  Rock  was  attributed  bv  Mr.  Alan 
Stevenson  to  such  an  occurrence;  and  it  could  be  well  imagined 
how  formidable  a  blow  would  be  given  by  the  hull  of  a  ship, 
cast  with  the  impulse  of  the  waveii  against  the  base  of  such  a 
structure,  atj  had  been  de:4cribed.  He  suggested  the  propriety 
of  conaidcrtng  the  [K>8hibility  of  gtmrding  against  sucn  an  acci- 
dent, which  would  be  fatal  to  any  kind  of  structure  of  con- 
sidernble  height,  standing  on  a  base  of  limited  dimensions. 

Mr.  VValkkr  said  there  was  nut  any  account  of  a  wrei:k 
having  struck  the  building;  in  fact,  nothing  was  as  yet  known 
respecting  it.  He  did  nut  think  any  iron  building  would  be  so 
suitable  to  the  site  as  the  columnar  kind  of  erection,  which  had 
been  attempted.  A  mere  casing  of  iron  filled  in  with  concrete, 
unless  it  had  been  so  fixed  nc  to  form  a  portion  of  the  rock,  as 
at  the  Kdystone,  would  have  been  upset  by  the  waves  of  the 
.Atlantic.  It  would  certainly  have  been  very  desirable  to  have 
had  a  larger  b;ise,  but  the  size  of  the  rock  would  not  admit 
of  a  greater  extension  for  the  have  than  30  feet  between  the 
columns. 

iiBMKHAL  Pari.kt  obscrved  that  the  external  surface  of  cast- 
iron,  continually  immersed  for  n  coni^iderable  length  of  time  in 
salt  water,  became  tuifl,  and  the  metal  would  in  time  give  way; 
but  that  no  perceptible  action  could  be  perceived  either  on  lead, 
brass,  or  copper,  under  similar  circumstaooea. 


ON    THE    MANUFACTURE    OF    MALLEABLE    IRON, 

AND    RAILWAY    AXLES. 

By  Gkobok  Bknjami.v  TiioHNKvcno>'T,  Assoc  Inct.  C.E, 

[Paper  read  al  the  In*tUution  t,f  Cirii  Kttgitieer*.] 

MAi.LKAHr.K  iron  may  be  divided  into  two  distinct  clasees  ■ 
"Ued-shorl"  and  "Cold-short,"  the  former  being  generally  pro- 
duced from  the  rich  ores,  and  the  latter  from  the  poorer,  or 
leaner  ores. 

The  pig-iron  made  from  the  rich  ores  (under  the  cold  blast 

firocess  only)  is  not  so  fluid  as  that  from  the  lean  ores;  when, 
lowever,  it  has  been  converted  into  malleable  iron,  it  is  tough 
and  tibruus  when  cold,  but  is  trDublt>Konie  and  difficult  to  DO 
workeil  by  the  smiths  at  less  than  a  white  beat;  this  want  of 
ductility  lias  paused  it  to  be  denominated  *Mted-«hort." 

The  pig-iron  produced  from  the  lean  tirea  possesses,  on  the 
cootriiry,  more  Huidity,  and  it  is  thence  well  adapted  for  small 
casttngN;  but  when  it  is  maniifiiclured  into  malleable  iron, 
although  in  the  bundu  of  the  smttb  it  is  ductile  and  is  easily 
worked,  even  at  a  dark  red  heat,  it  becomes,  when  cold,  weak 
and  unfitted  to  support  Hudilen  shocks,  or  continued  strains, 
and  is  hence  called  "Cold-short," 

It  is  ubvioufl,  thnt  to  obtain  qualities  of  iron  suitable  for  the 
various  purpose*  to  which  it  is  now  applied,  a  judicious  mixture 
of  these  two  kinds  must  be  made;  but  even  this  will  nut  suffice, 
unless  the  j>ig-iron,  forming  the  basis,  be  of  a  proper  quality. 
It  may  be  received  as  an  axiom,  that  good  malleHble  iron  can 
only  be  made  from  good  dark,  and  bright  grey  pig-iron,  smelted 
from  iron  ore  alone,  or  with  a  very  small  admixture  of  any 
extraneous  substance.  Iron  made  from  white  pig-iron  alone  is 
never  ductile,  although  it  may  be  cold-shurt,  whiUt  it  differs 
materially  from  the  red-short  iron,  made  from  rich  urea;  in 
fact,  it  poHsi'jMies  no  good  quality  either  hot  or  cold,  and  may  be 
termed  "ilotten-short." 

The  quality  of  the  fuel  used  in  the  smelting- furnace  and  in 
the  subsequent  processes  is  very  important,  for  the  produce  of 
the  best  oi-es  may  be  rendered  utterly  worthless  by  the  use  of 
inferior  fuel;  on  the  other  hand,  iron  made  from  rich  ores,  and 
having  great  strength  when  cold,  but  which  cracks  in  working 
at  a  red  bent,  if  smelted  with  very  pure  wial,  or  charcoal,  retains 
all  its  strength;  whilst  it  becomes  much  more  ductile  than  if 
an  inferior  quality  of  fuel  had  been  used.  Hence,  when  a 
strong  ductile  iron  is  required,  the  best  fuel  must  be  employed 
in  its  manufacture. 

'I'he  introduction  of  hot-blast  for  smelting  Iron  rendered 
necessary  a  careful  investigation  into  the  comparative  use  of 
hot  and  of  cold  blast  pig-iron  in  the  manufacture  of  bars;  the 
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lestilt  of  this  would  appear  to  todicate  that  if  the  aame  quality 
of  materioli  be  usvd  in  both  cases,  eitually  good  bar-iron  will 
Iw  produced;  but  it  is  more  difficult  to  convert  the  hot-bla»t 
pig-iron  into  *^number  one  '  bant,  aiid  the  wante  i*  greater,  thaa 
when  cold-blofit  iron  la  used. 

It  is  certain,  that  whilst  ffood  ^rey  pif^-iron  can  only  be  pro- 
duced^ by  cold-blatit,  from  thi>  bettt  mllterilll^  iron  of  apparently 
excellent  quality  can  be  produced,  by  hot-blaHt,  from  the  most 
Bulphureoufl  ore  and  fuel;  indeed,  to  tbia  alone  must  be  attri- 
buted the  bad  reputation  of  hut-blast  iron  fur  certain  purposes. 
Castings  for  the  furge  and  mill,  ftuch  an  tuIIr.  housiiii^  liam- 
mera,  anvUn,  &c.,  which  require  great  strength,  as  beiug  sub- 
jected to  considerable  strain,  ur  to  sudden  Ronciittsion,  should 
not  be  made  of  hot-blast  iron.  Wherever  strength  and  dura- 
bility are  required,  a  mixture  of  qualities  of  iron  is  essential, 
in  order  to  produce  metal  having  a  urigbt  grey  fracture,  tdi^htly 
mottled,  which  is  the  best  quality.  Any  nearer  approach  to 
grey  renders  the  casting  weaker,  as  the  more  bij-hlv  carbonised 
caal-iron  becomes  (whether  hot-blast,  or  cold-blast),  the  softer 
and  weaker  it  I>cconiei>,  and  it  can  mily  have  strength  imparted 
to  it  bv  a  due  admixture  in  re-meltiog.  This  mixture  is  gene- 
rally the  result  of  the  oxperionce  of  the  workman,  as  no  defi- 
nite system  has  been  laid  down,  nor  have  a  sufficient  number 
of  experiments  been  made  to  establish  any  certainty  on  tlie 
subject. 

The  same  kind  of  distinction  takes  place  in  the  texture  as  in 
the  character  of  malleable  iron — that  is,  the  red-short  quality 
is  must  ioclined  to  possess  a  fibrous  texture,  and  the  cold-short 
to  present  a  crystalline  ur  granular  fracture,  tbuttgh  the»e  cha- 
racteristics can  be  materially  modifled,  or  altogether  changed, 
by  judicious  mixture  and  by  re-working,  and  even  tibrous  iron 
can  be  made  very  ductile;  this  quality,  however,  will  become 
granular  when  a  number  of  barsi,  all  of  the  be^it  quality,  are 
bound  together,  and  subjected,  in  the  process  of  faggotting,  to 
a  sufficient  degree  of  heat  to  welil  them  into  a  homogeneous 
mass;  but  if  that  mass  bo  Morked  down  again  with  a  moderate 
heat  into  bars  of  the  same  size  as  those  from  which  it  was 
originiiUy  niaile,  the  fibrous  texture  will  have  been  recovered. 
Such  iron,  whilst  in  the  granular  state,  will  bear  impact  better 
than  if  it  had  been  made  of  bars  whose  texture  was  originally 
granular. 

Malleable  iron  becomes  granular  from  two  caases:  first,  in 
conse(iucnce  of  being  made  from  naturally  coId-«hort  pig-imii; 
and  secondly,  from  a  peculiar  manipulation  during  the  process 
of  "puddling."  If  the  iron  be  made  up  into  badls  as  siHm  as 
the  granulated  particles  will  stick  together,  or  as  the  workmen 
term  it  "put  together  young,  before  it  has  got  into  nature," 
the  texture  will  be  fine,  and  close-grained,  and  the  fracture 
will  present  a  bright  granular  appearance;  such  iron  will  not, 
however,  bear  sudden  impact,  nor  will  it  become  fibrous  in  tex- 
ture by  working  until  it  is  reduced  into  very  small  bars,  ur 
into  plate-iron.  All  granular  iron  is  much  harder  when  cold, 
and  will  endure  longer  than  fibrous  iron,  although  it  is  not  ao 
well  adapted  for  general  purposes. 

It  is  easy  to  give  a  fibrous  fracture  to  iron,  by  welding  the 
"pile"  or  "faggot"  at  a  low  heal,  so  that  the  interior  does  nut 
become  thoroughly  solid;  but  if  a  pile  be  subjected  to  a  sulK- 
cient  degree  of  heat  to  make  it  perfectly  sound,  and  the  iron 
presents  a  fibrous  fracture  throughout,  when  reduced  to  l^  inch 
square  or  round  bars,  the  quality  must  be  very  good. 

It  has  often  been  asserted  that  the  peculiar  quality  of  some 
of  the  Yorkuhire  iron  ores  caused  the  Jine  granular  texture  by 
which  the  malleable  iron  of  that  country  is  distinguished;  the 
author  has,  however,  uniformly  dissented  from  this  opinion,  and 
la  order  to  test  the  fact,  some  pig-iron  was  converted  into  bars 
in  Yorkshire,  and  a  portion  oi  the  same  metal  was  sent  to  the 
Shrubbery  Ironworks,  Wolverhampton,  where  it  was  worked 
up  into  bars  of  the  same  size;  the  result  of  this  experiment 
completely  verified  the  author's  opinion,  as  bars  of  the  finest 
granular  fracture,  and  of  the  strongest  fibrous  texture,  were 
produced  from  the  some  quality  of  Yorkshire  pig-inm. 

Identical  results  were  obtained  from  Staffordhhire  plg-lron 
when  subjocltMl  to  diiFcrent  kinds  of  manipulation. 

Swcdixh  iron  often  presents,  in  the  same  bar,  butli  a  fibrous 
and  granular  appearance.  This  arises  from  the  method  of 
manufacture,  which  is  very  simple: — One  end  of  a  long  pig  of 
iron  is  plju:ed  in  a  charcoal  refinery,  and  as  much  metal  is 
melted  off  as  will  make  a  bloom;  but  the  workman  commences 
working  it  as  soon  as  it  begins  to  melt,  and  continues  to  do  so 
until  the  quantity  required  for  the  bloom  Is  melted  off  into  the 


fire;  and  when  the  mau  will  adhere  together,  the  bloom  la 
brought  out  and  hammered  into  a  bar.  It  must  be  evident  that 
by  Kuch  a  pritce>M  the  tiritt  portion  will  have  been  lubjected  to  a 
much  greater  amount  of  manipulation  than  the  latter,  and  thus 
two  qualities  of  iron,  or  degrees  of  malleability,  are  produced 
in  the  sfime  bar. 

Independently  of  the  alterations  of  texture  which  ariae  from 
peculiarities  in  the  process  of  manufacturing  iron,  great  changts 
are  induced  by  certain  actions  upon  it  when  cold.  ComprcnioiL, 
or  impact  upon  the  end  of  a  bar  of  iroa,  will  alter  ita  texture 
from  a  fibrous  to  a  granular  character.  This  is  well  exempli- 
fied by  two  tools  used  by  forgemen.  The  first  is  the  ^gag,* 
whicli  is  a  short  bar  of  iron,  of  about  S  Inches  diameter,  em- 
|tloyed  for  holding  up  the  end  of  the  large  helve  during  the 
intervals  of  working;  it  is  subjected  to  impact  endways  when- 
ever the  lower  end  is  placed  on  the  anvil,  and  the  other  receivea 
a  vertical  blow  from  the  helve  falling  about  an  inch  upon  it. 
However  fibrous  may  be  the  quality  of  iron  used  for  making 
the  "gag,"  it  soon  becomes  brittle,  and  literally  falls  to  pieoea, 
as  if  it  were  made  of  cast-iron. 

The  second  instance  is  that  of  the  tool  employed  in  puddling, 
one  end  of  which  is  constantly  subject  to  blows  from  a  small 
hammer,  in  order  to  detach  the  metal  which  adheres  to  the 
other  extremity;  after  being'  some  time  in  use,  it  frequently 
breaks  at  a  slight  blow,  exhibiting  a  perfectly  granular  fracture. 

If  a  bar  of  fibrous  iron  be  bent  down  at  a  short  angle,  the 
fibres  of  one  side  are  compressed,  and  those  of  the  other  side 
elongated;  and  after  being  bent  back  again,  tbe  fracture  on 
the  comprettsed  side  will  exhibit  n  granular  appearance,  having 
evidently  lost  the  fibre  and  been  broken  off  short. 

A  bar  of  iron  reduced  in  the  centre  and  used  as  the  con- 
necting-rod of  a  steam-engine,  by  l>eing  subjected  to  constant 
vibration,  or  bending,  will  soon  break  at  the  middle,  and  the 
fracture  will  be  perfectly  granular,  although  it  may  have  been 
origintdly  made  of  the  best  quality  of  iron.  Tbe  connecting- 
rod  for  working  the  large  shears  in  rolling-mills,  and  the  rooa 
of  deep  pumps,  when  they  are  so  Email  as  to  bend  or  vibrate 
at  eacli  stnike,  are  further  examples  of  this  action. 

Iron-shafting  in  mills  working  horizontally  being  geoermlly 
too  strong  to  bend,  or  to  vibrate,  apparently  retains  its  fibrous 
quality,  even  when  twisted  asunder  by  a  sudden  action;  but  if 
it  be  »u  deficient  in  strength  as  to  bend  and  vibrate  whilat  at 
work,  it  soon  loses  its  fibrous  nature  and  is  destroyed. 

Ilailwny-iixles  should  be  made  parallel  from  journal  to  jour- 
nal, and  of  sufficient  strength  to  prevent  any  vibration  in  ro- 
tating. If  this  general  rule  were  adopted  there  would  not  be 
any  change  in  texture,  and  consequently  a  less  number  of  frac- 
tures would  occur.  If  it  be  considered  necessary  to  reduce  the 
substance  of  the  middle  of  an  axle,  it  would  be  safer  to  u»e 

f^ood  granular  iron  at  first,  as  it  is  naturally  much  Ktiffer  and 
eHS  liable  tu  bend  and  vibrate  than  fibrous  iron,  and  would  pro- 
bably not  change  its  form  so  aoon,  or  receive  injury  whilst 
working  under  ordinary  circumstanoe«i  It  is,  however,  the 
author's  opinion  that  axles  should  be  perfectly  rigid,  so  aa  not 
to  bend  or  vibrate,  even  if  that  should  have  to  be  accomplished 
by  making  them  somewhat  larger  in  the  centre,  like  tbe  con- 
necting-rod of  an  engine. 

Many  other  causes  of  change  could  be  adduced,  but  enough 
has  been  stated  to  prove  that  the  compressiou  of  iron,  when 
cold,  is  certain  to  change  fibrous  into  granular  iron,  and  that 
vibratiun  or  bending,  even  to  a  slight  extent,  if  continued  for 
any  length  of  time,  has  the  effect  of  compressing  all  the  parti- 
cles consecutively. 

A  series  of  experiments  was  carefully  made  for  tbe  purpose 
of  ascertaining,  practically,  the  best  form  for  railway-axlea,  w 
as  to  obtain  the  greatest  strength  with  a  given  weight  of  mate- 
rial. From  these  experiments  it  would  appear  that  the  forms 
generally  adopted  are  very  erroneous,  especially  in  reducing 
the  substance  of  the  middle  of  the  axles,  and  in  turning  rect- 
angular shoulders  near  to  tbe  journals;  and  they  proved,  that 
by  simply  moving  the  face  of  the  wheel  back  from  the  neck  of 
the  journal,  the  strength  to  resist  impact  was  increoaed  in  tbe 
ratio  of  lUU  to  30;  that  the  relative  strengths  to  reust  impact 
where  there  is  no  shoulder,  and  where  there  is  one,  is  in  the 
ratio  of  155  to  &&;  that  the  strength  of  a  parallel  axle  com- 
pared with  one  which  has  been  reduced  in  the  middle,  is  in  tbe 
proportion  of  &  inches  to  1,^  inch.  Again,  ii  is  well  known 
that  the  strength  of  round  bars  to  resiisi  transverse  strain  is  aa 
tbe  cubes  of  their  diameters,  which  would  give  the  parallel 
axle  an  advantage  over  the  reduced  axle  in  the  proportion  of 
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8S*7i  to  -SS'IS;  and  as  the  tiiine  law  obtains  in  reference  to 
tondon.  if  the  velocity  is  the  same,  the  tttrength  to  resist  tarsioD 
will  be  in  n  like  prnportlon. 

Mr.  Thorneycntu  said,  that  though  many  discuwions  had 
taken  place,  nt  ditT^rent  time»,  on  the  subject  of  the  cryHtalli- 
lation  or  granulation  of  axle-barfi,  no  derision  had  yet  been 
arrived  at  on  the  Huhject.  lie  wns  prepared  to  concur  with  Mr. 
StepbenM>n  in  the  opinion  th«t  if  the  iron  was  fibrona  when 
wonted  into  an  axle,  qd  Bubsequent  jarring  motion  would  alter 
its  character.  The  granulation  of  iron  migot  arise  from  various 
caDaeSf  but  nothing  m>  turely  affected  it  as  when  a  bar  of  iron 
was  gradually  bent,  so  that  the  hbres  on  the  inner  «tde  would 
be  compressed,  whilst  those  on  the  outer  aide  were  extended; 
mad  as  thiK  prucestt  was  continued,  so  the  granulation  pro- 
grCBsed.  He  did  not  think  that  nicking  the  iron  would  mate- 
rially influence  the  appearance  of  its  fracture,  nor  would  a  blow, 
which  merely  caiiHed  a  jnr,  denlroy  the  fibroui  character  of  the 
Iron,  This  was  well  exem|ilifi«d  by  two  pieces  of  iron  exhibited, 
which  had  been  used  as  liners  for  a  tilt  hammer.  That  portion 
of  each  which  had  been  compreiised  by  blows,  waH  granular  in 
it«  fracture,  wbiUt  that  which  had  been  ttubjected  to  constant 
vibration  remained  very  fibrous. 

With  regard  to  the  forms  of  railway-axics,  it  appeared  to 
him,  from  the  experiments,  that  the  nave  of  the  wheel  should 
not  be  placed  cloiw  to,  but  at  some  little  distance  (say  ^inch) 
f^um  the  neck  of  the  journal;  aUu,  that  the  ahoulder  behind 
the  wheel  should  be  entirely  done  away  with;  and  instead  of 
redncinff  the  diameter  of  the  axle  in  the  middle,  it  would  be 
advisable  rather  to  increase  its  bulk  at  that  point,  tike  the  con- 
necting-rod of  an  engine.  He  had  never  heard  of  a  single 
case  in  which  the  texture  of  a  fractured  parallel  axle  bad  been 
changed  from  a  librniifi  to  a  granular  character,  allhougb  a  cer- 
tain amount  of  granulntion  hnd  been  repeatedly  observed  with 
oxlea  which  had  been  reduced  in  the  middle,  Hiid  hiid  then  been 
bTDkea  in  course  of  regular  working.  It  appeared  in  all  such 
eaaea  at  if  there  had  been  a  progressive  and  alternate  action  of 
compression  and  extension  of  the  outer  flbrftSi,  from  the  bending 
of  the  axle  whilst  it  was  mtating;  and  that  thus  the  granular 
fracture  had  bcco  produced. 

DUctution. — Mr.  GiBtto.v  said  ho  did  not  consider  it  a  fair  test 
of  the  strength  and  utility  of  an  axle  to  subject  it  to  hammer- 
ing, but  that  it  would  be  preferable  to  deduce  results  only  from 
ptaetice.  He  bod  found  that  tlio^^e  axlvs  which  were  i^arallel 
throughout  did  not  bend  in  the  centre,  but  at  a  distance  of 
from  T  inches  to  24  inches  from  the  nave  of  the  wheel;  whereas 
nxlcH  which  were  reduced  in  diameter  in  the  middle,  almost 
invariably  bent  In  the  centre.  He  thought  the  lahonlder  behind 
the  wheel  was  advantageous  when  of  a  curved  form,  but  not 
when  it  was  square  to  the  body  of  the  axle.  The  shoulder 
merely  served  as  a  gauge  for  keying  the  wheels  aoeurately  on 
to  the  axle. 

Mr.  UcATTii;  thought  the  quality  of  the  iron  used  in  the 
manufctclure  of  ruilway-axles  was  so  important,  that  he  had 
always  advocated  the  use  of  the  very  best  material;  and  to  that 
precaution  might  in  a  great  measure  be  attributed  the  compara- 
tive freedom  fmra  broken  axles  on  the  South -Western  Railway. 
With  regard  to  the  form  of  axles,  he  prefcrtcd  those  without 
•houldera,  and  which  were  uniform  in  section  between  the 
wheels,  becauxp  any  vibration  produced  by  itudden  or  violent 
blows,  from  the  Aiuige  of  the  wheels  coming  in  contact  with  the 
railR,  or  passing  through  points,  or  crossings,  would  then  be 
more  equally  distributed;  whereas,  if  the  axle  watt  diminished 
in  the  c-entrc,  the  vibration  and  strain  would  terminate  there, 
80  that  the  texture  and  cohesive  quality  of  the  iron  would,  in 
time,  be  completely  destroyed.  It  wag  certainly  very  disadvan- 
tageous to  place  the  nave  of  the  wheel  close  to  the  neck  of  the 
journal,  and  shoulders  were  injurious  both  to  the  strength  and 
durability  of  the  axle;  and  in  fact  were,  in  many  instances,  the 
cause  of  their  breaking;  if,  however,  it  was  thought  desirable 
to  have  aboujderfl,  as  gauges  fur  keying  the  wheels  up,  tbey 
should  certainty  never  exceed  -ji^incb  in  projection. 

Mr.  JoNKPH  Krkkman  said,  as  a  proof  of  the  importance  of 
the  best  material  and  of  guiid  workmanship  being  united  lu  the 
monufucture  of  railway-axles,  he  might  mention  that  there  was 
not  on  iimtanre  of  an  axle  made  by  the  l<ow  .Moor  Iron  Com- 
pany having  ever  been  broken  in  work;  thi^  mui^t  be  nttributed 
to  these  combined  causes.  Much  had  been  arpued  as  to  the 
particular  form  of  the  axle,  and  so  far  the  Low  Moor  Iron  Com- 
pany agreed  with  Mr.  Thorneycrofl  that  the  parallel  axle  was 


the  preferable  form;  bat  he  must  contend  that  good  material 
and  sound  workmanship  were  the  main  points. 

Mr.  Thobnkvchokt  said  that  the  whole  series  of  experiment* 
he  bad  tried  strongly  confirmed  his  previous  opinions.  He  had 
lately  examined  filteaii  engines  in  iron-works  in  Stafforddbire, 
including  ten  engines  in  his  own  works,  nod  had  found  in  all  of 
them  that  the  crank-pin  whk  placed  in  a  tine  with  the  neck  of 
the  journal,  thereby  receiving  the  strain  in  the  weakest  place, 
and  causing  constant  accidents;  now,  if  the  crank-pin  had  been 
made  ?-lnch,  or  even  1  inch  longer  beyond  the  face  of  the 
crank,  leaving  a  space  between  it  and  the  spear-rod,  the  lia- 
bility of  accident  would  have  been  much  reduced,  by  the  strain 
being  thrown  on  a  part  of  the  pin  less  liable  to  commence  frac- 
ture. If  B  shoulder  was  left  on  an  axle,  it  should  be  curved, 
for,  if  it  was  left  nquare,  it  would  induce  fracture  at  that  part. 
It  would  appear  that  there  was  a  constant  progressive  tendency 
to  fracture  .wherever  op|>ortunlty  waa  afforded  for  commencing. 
Now  a  parallel  axle  did  not  afford  any  spot  for  the  commence- 
ment or  fracture;  on  the  contrary,the  fibres  extended  unbroken 
throughout  the  length  of  the  bar;  and,  unless  from  the  undue 
weakness  of  the  axle,  a  constantly  recurring  bending  action 
occurred,  by  which  the  whole  external  fibres  were  compressed 
terintim  as  the  axle  rotated,  there  could  be  no  tendency  to 
break  it;  it  was  therefore  important  not  to  weaken  an  axle  by 
diminishing  the  centre  of  it.  In  conclusion,  though  an  axle 
reduced  in  diameter  in  the  centre  might  never  have  been 
broken,  yet  it  was  much  more  liable  to  be  bent  than  a  parallel 
axle,  ana  us  bending  could  not  take  place  without  compression, 
which  he  had  shown  completely  destroyed  the  fibres  of  the  iron 
and  liubjecteil  the  parts  to  Kudden  fracture,  care  should  be  taken 
to  avoid  bending  in  the  least  degree. 


NETHERLANDS    L.-VND   INCLOSURE. 

TiiR  interest  which  this  remarkable  work  excites  has  induced 
us  to  bring  together  a  few  facts  relative  to  it  for  the  benefit  of 
our  readers.  The  kingdom  of  Holland,  as  well  as  a  large  pro- 
portion of  the  Lowlands  adjacent  to  It,  is  undoubtedly  furmetl 
by  the  depositions  of  alluvial  matter  which  are  brou(;ht  down 
from  the  upper  countries  of  (jermany  and  France  by  the  Ithine, 
Meuse,  and  Scheldt  rivers,  and  whtch,  being  repelled  back  by 
the  pressure  of  the  winds  and  tides  from  the  German  ocean, 
have  formed  the  numerous  sandbanks  at  their  embouchures. 
The  immense  deposit  of  the  Dogger  Hank,  exceeding  11(H) 
square  miles  in  extent.  Is  supposed  to  have  been  formed  by  the 
meeting  or  confluence  of  the  tides  from  the  German  and 
Atlantic  Oceans  in  that  vicinity.  These  sandbanks  are  gra- 
dually elevated  by  the  deposition  of  argillaceous  and  vegetable 
matter,  until  being  covered  with  grass  they  are  embanked  from 
the  sea,  and  are  then  termed  tchorret  or  jMUim  in  Holland  and 
Belgium.  These  polders  are  generallv  bounded  by  sandy  plains 
or  sliglit  elevations  of  land,  beyond  which  the  tide  rarely  rises, 
and  there  the  first  embankments  are  generally  supposed  to  have 
been  commenced.  The  poldef^,  therefore,  are  lands  which  have 
been  acquired  from  the  nea  or  rivers  by  embankments  sufficiently 
high  to  keep  out  the  highest  tides.  Previous  to  the  embank- 
ment the  Lowlantls  were  tntcniccted  by  creeks  and  inlets,  some 
of  them  of  great  extent  and  depth,  and  which  formed  the  ports 
of  C>Btend,  Nieuport,  and  Damme,  which  were  formerly  of 
greater  depth  than  at  present.  To  these  different  causes  of 
natural  destruction  the  hand  of  man  has  contributed  not  a  little. 
The  period  when  the  first  Inctosures  were  made  is  uncertain. 
The  earllertt  embankments  htq  attributed  to  the  Danes  and 
Normans  In  h:j6,  during  tbeir  invasion  of  Zealand.  The  ancient 
chronicles  of  Zealand  utBrm  that  the  Islands  of  Wnlcheren  and 
Schowen  were  not  only  recovered  from  the  sea  previous  to  833, 
but  were  covered  by  numerous  villager  and  huuscs.  But  the 
islands  of  Duveland,  North  and  South  Ueveland,  Wolfersdyke, 
and  Tholen  were  not  completely  recovered  until  after  850,  But 
the  embankments  were  not  always  successful,  and  the  disastrous 
inundations  which  have  ocourred  at  different  peiio<lK,  over  the 
lands  which  border  the  tower  Scheldt,  from  the  year  WiO  wootd 
form  a  painful  history  of  destruction  m  well  by  the  bund  of 
man  as  of  nature. 

The  alluvial  lands  which  are  now  proposed  to  be  embanke<l 
are  situated  in  the  channel  which  communicates  between  the 
Kast  and  ^V'oiit  Scheldt,  and  which  separates  the  eastern  end  of 
the  island  of  t^outh  Beveland  from  the  western  of  North  Bra- 
bant.   The  whole  extent  of  alluvium  exposed  at  low  water  of 
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spring  tides  la  not  less  than  40,000  Enj^Ibh  acres,  so  that  at  tbia 
perioii  of  the  tide  tho  depth  of  water  in  the  chntind  is  scarcely 
two  feet,  and  it  will  veiy  shortly  be  entirely  silted  up  Nt  low 
water.  Thin  vaiit  depottition  of  nlliivium  i«  f;nidiially  rising  on 
both  sides  of  the  channel,  and  it  only  requirefi  to  doge  the  com- 
municntiun  between,  by  means  of  a  dam,  to  occasion  the  whole 
to  be  rapidly  silted  up. 

In  the  year  HHG  a  project  was  brouf^t  forward,  and  a  con- 
cession obtained,  bv  an  cntcrpriitinic  gentleman  of  Aliddlcburgh, 
in  the  Island  of  NValchercn,  M.  l>ick  Pronkcn,  for  makinjtt  n 
canal  and  railway  fruin  Flushing,  through  Middleburgb,  ncru^iii 
the  channel  of  the  Slue,  which  HCparaton  the  iKliind  of  Wal- 
cheien  from  North  and  South  Beveland,  by  means  of  an  em- 
bankment across  the  Sloe  of  nearly  one  and  a  half  mile  in 
length,  10  feet  in  width,  and  13  feet  above  hi^h  water.  The 
line  of  railway  was  to  have  been  carried  through  the  whole 
length  of  the  island  of  South  Beveland,  and  thenc«  acros'^  the 
East  Scheldt  channel,  hy  means  nf  a  similar  embankment  five 
miles  in  length,  and  thus  join  the  main  land  near  the  village  of 
Woeadrecht,  leaving  an  opening  in  the  lino  of  the  rhaonel  for 
Ihe  passage  of  vessels.  It  wa»  in  1846  that  Mr.  O.  Rennie  wjw 
called  upon  to  report  his  opinion,  when,  having  surveyed  the 
whole  line,  he  rejiorted  the  project  was  not  only  feasible  but  that 
it  presented  besidentbe.tdvaniagesof  the  direct  communication 
of  tho  railway  and  canal  between  the  continent  and  England; 
it  would  ^'cauKcvastaccumulntions  of  alluvial  land  in  the  estua- 
ries of  the  Sloe  and  Scheldt,  passages  which,  if  stopped  up  as 
he  proposed,  would  not  only  benefit  the  ^V'estern  Scheldt,  and 
ufiist  in  clearing  away  many  of  theaandbitiiks  which  nowuhirude 
the  entrance  to  its  moutli,  but  be  the  means  of  calling  into 
existence  large  tracts  of  valuable  hind  ei|unl  in  extent  (to 
40,0UD  oi  50,000  English  acreit)  to  pay  the  whole  cost  of  the 
railway."  He  further  proposed  to  continue  tho  Widdleburgh 
Canal  across  tho  Sloe  and  paangee,  so  as  to  open  a  more  direct 
communication  between  Flushing  and  Rotterdam,  by  which 
the  intricacies  and  dangers  of  tho  present  communication 
between  Rotterdam  ni\d  the  sea  would  be  avoided.  Thetie 
projects  were  checked  for  the  time  hy  the  disasters  which  bcfel 
the  railway  market;  Uut  the  advantages  which  they  presented 
were  not  lost  sight  of,  and  they  were  brought  before  the  King 
of  Holland  and  hi&  government,  nnd  the  favourable  rejiort  of 
M.  Greve,  a  Dutch  engineer  of  eminence,  of  the  VV^atemtwdl, 
in  confirmation  of  the  report  of  M.  Theimmens,  the  engineer 
who  made  the  surveys  in  addition  to  thu^se  of  M.  Greve  and  Mr. 
Rennie,   led  to  the  formation  of  the  present  xcheme,  which  is 

part  of  the  original,  by  an  Anglo-Dutch  and  Belgian  Company. 
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of  an  embankment  thrown  across  it  upwards  of  4  miles  in  length 
and  4  metres  (13-16  feet)  above  high-water  spring  tide,  with 
A  width  at  the  top  of  6  metres,  or  I9j  feet,  wiUi  slopes  on 
either  side  of  three  horizontal  to  one  perpendicular.  The  situa- 
tion of  the  embankment  will  be  between  and  nenr  tho  Fort  Bath 
on  the  Island  of  South  Uevelnnd.  and  the  village  of  Woensduct 
on  the  main  land.  But  it  is  enacted,  by  the  terms  of  the  con- 
ce«uon,  that  the  embankment  shall  nut  he  made  until  a  canal  of 
large  dimensions  be  made  across  the  Island  of  South  Beveland, 
with  hIuiclm  of  suitable  dimensions,  capahleof  passing  the  largest 
vessels  which  now  pa^h  the  old  navigation.  'I  he  site  chosen  for 
the  canal  commences  at  a  small  hamlet  and  creek,  called  Hans- 
wert,  which  ia  directed  in  nearly  a  slniight  line  hy  the  villages 
of  Schorre-de-Vlake  and  M'emeldin^e  to  the  channel  of  the 
Eaift  Scheldt,  for  a  distance  of  IO,OU(i  metre*,  or  about  ti  English 
miles,  'i'he  width  of  the  canal  will  be  10  metres,  or  3'2-i7  feet 
wide  at  the  bottom,  with  slopes  on  both  sides  of  2|  to  I,  while 
the  depth  will  be  8  metres,  or  25^  feel  deep  at  high  water. 
There  will  also  be  provided  at  each  end  locks  of  large  dimen- 
sions, and  hiu-bours  uf  entrance  outside  the  locks,  mcII  protected 
by  jetty  heads. 

Three  years  are  allowed  for  tho  completion  of  the  canul,  and 
six  years  for  the  embankment  acrosK  tlic  East  Scheldt  branch. 
It  being  considered  essential  by  the  governnient  that  the  old 
passage  i^hould  be  kept  open  until  the  completion  of  the  canal, 

Itermisaion.  however,  is  given  to  inclose  a  portion  of  the  conceded 
ands,  amounting  to  55Gii  hectares,  or  l.1,i5M  Engtiwh  acres^ 
without  interfering  with  the  niivigittion  of  the  channel  of  the 
Knst  Scheldt;  and  it  is  upon  ihe«e  works  that  the  engineer*,  Sir 
John  Rennie  and  M.  Muller  are  engagetl.  The  laiu? now  being 
embanked  is  higher  by  6  feet  than  theiaud  in  the  interior  of  the 


Island  of  South  B«veland,  and  opposite  the  present  emltuiV- 
ments  the  land  near  the  shore  is  12}  feet  above  low  water; 
and  so  rich  is  the  deposits  that  it  is  calculated  that  it  mar  be 
sown  and  cropped  for  upwards  of  twenty-two  years  without 
manure;  and  the  crops  in  coleseed,  barley,  wheat,  beans,  flax, 
&c.,  are  worth  from  at  least  OOO  to  1000  francs  per  acre;  »nd 
theMo  examples  are  confirmed  by  the  produce  of  other  lands  in 
the  neighbourhood.  The  crops  on  the  neighbouring  lands  are 
most  extniordinarv;  and  M.  Greve,  an  eminent  Dutch  engineer 
of  the  first  ilftss  slates,  that  Aiiift  hectares,  or  13752  English 
acres,  are  ready  for  embankment  at  present;  that  1 0,000  hectares, 
or  ^4,777  acres,  in  three  years,  ami  the  remainder  in  nine  years, 
and  takiug  the  land  at  50/.  per  acre,  which  we  are  assured  is  too 
little,  tho  total  value  of  the  land  which  will  be  derived  from  the 
present  concession  will  be  not  far  short  of  9,000,000/.  i^terlioj?; 
and  if  we  deduct  20/.  per  acre  as  the  cost  of  reclaiming  the  land, 
there  will  remain  to  the  shareholders  a  disposable  fund  of  nearly 
one  million  of  money. 


REQISTEa    OF    MCW    PATEMTS. 

HYDRAULIC   MACHINERY. 
{With   Engr<ivingt,   Platef  XXIX.  and  XXX.) 

RtCHARn  RonKRTs,  of  Manchester,  engineer,  for  imptw«ments 
in  mrtcfttncri/  or  npparatus  for  rrgtilating  and  meaguring  the  Jlov  qf 
fluids;  also /or  pnmpiru/^  forcing^  agitating,  and  evaporating  fiuidt^ 
and  for  obtaining  motive  poitwr^om/u  ids.— Patent  dated  October 
17,  1B51. 

These  inventions  consist — 

1.  In  rendering  the  force  of  the  fluid  to  be  regnlated  avail- 
able nsa  power  for  opening  and  clustog  the  valve  or  other  appa- 
ratuu  used  for  that  purpose. 

2.  In  constructing  rotary  meters  for  measuring  the  flow  of 
fluids,  with  spiral  pnssnges  in  the  external  casing  to  impart 
rutarv  motion  to  the  fluid  to  be  measured. 

3.  In  cuiislructing  the  measuring  wheel  of  rotary  meters  with 
stritiglil,  instead  of  spiral  or  curved,  vanes. 

4.  In  tapering  the  vanes  of  rotary  meters  at  their  lower  edges 
so  as  to  cauHe  them  to  describe  the  frustrum  of  an  inverted  cone^ 
revolving  in  a  corresponding  cone  at  the  delivering  end  of  the 
spiral  passages  herein  secondly  beforu- mentioned. 

5.  In  making  the  delivering  end  of  the  casing  of  rotary 
meters  Hiighlly  conical,  and  the  extremities  of  the  ranes  of  the 
wheel  taper  to  correspond  witli  it ;  the  object  of  which  provi- 
sion is  to  alli9w  foreign  matters  to  pass,  without,  as  nearly  as 
practicable,  impeding  the  action  of  the  meter. 

6.  in  the  application  of  an  oscillating  cylinder  or  chamber, 
furnished  with  a  piston  or  plate,  to  meters  for  measuring  the 
flow  of  fluids,  and  in  certain  machinery  or  apparatus  connected 
therewith. 

7.  In  certain  improved  applications  of  yielding  aubstancee  to 
mi'lers  for  measuring  tho  flow  of  fluids,  whereby  the  pressure  on 
the  outgoing  fl  uid  during  the  reversal  of  the  ports  is  maintained 
nearly  equal  to  that  on  the  incoming  fluid. 

8.  In  the  application  of  suitable  apparatus  for  allowing  the 
escape  of  air  from  fluid  meters. 

9.  In  constructing  pumps  having  Hpirnl  or  curve  vaned  wheels 
in  such  wise  that  the  wheel  and  its  Hiiaft  shall  act  as  a  cuunter- 
balance  to  tiie  rising  column  of  fluid;  also  in  the  application  of 
a  floater  in  the  upper  end  of  the  delivering  pipe,  in  connection 
with  a  valve,  to  prevent  the  return  of  the  fluid. 

10.  In  certain  imprDvements  in  machinery  for  forcing  fluids, 
whereby  motion  may  be  given  to  vessels  with  greater  ecoimmy 
of  power  than  can  be  given  by  the  forcing  machinery  now  in 
use. 

11.  In  a  new  combination  of  machinery  for  agitating  fluids, 
more  particularly  applicable  to  churning. 

12.  In  sut^pcnding  the  drums  of  ccntrtfugal-aclion  machines 
from  their  vertical  driving-shaft  by  means  of  cords,  chains,  or 
links. 

1.'}.  In  increasing  the  evaporation  of  fluids  by  inclosing  or 
partly  inclosing  the  same,  and  conducting  the  vapour  arisinj; 
therefrom  to  a  flue  or  chimney  in  which  rarefaction  is  ptuduced 
by  the  heat  employed  to  evaporate  the  fluid. 

'  14.  Ill  evaporating  the  mniittnre  »»ntained  in  warps  or  piece 
goods  hy  causing  Che  same  to  pass  through  an  incltued  heated 
chamber  connected  with  a  flue  or  chimney  in  which  rarefaction 
is  produced  by  the  heat  from  the  chamber. 
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IJ.  lu  emp1o)'inf;  ft  current  or  r  jet  of  steam  to  increatie  the 
draaght  for  carryiog  oif  the  vnpour  in  chimneys  used  ia  cunuec- 
tioa  with  apparatUK  f»r  evitporatinjr  fluids. 

le.  In  evaporatinf;  fluidit  hy  cauHin^  the  rnrefactinn  of  the  air 
in  the  chimney  connected  with  the  pan  tu  pruditee  n  current  of 
air  through  tubes  having  their  inner  end  inimeried  in  the  fluid 
In  the  Mid  pan. 

IT.  Id  obtaining  motive  power  from  fluids  in  their  piuMage 
from  a  hirher  to  a  lower  level,  by  conveylni^  the  fluid  down  what 
u  called  tlie  lurif^er  le^  of  an  inverted  syphon,  and  up  the  shorter 
leg,  which  18  furnished  with  curved  or  inclined  diviKions  to  give 
tbe  requisite  diiection  to  the  water,  in  oider  thiit  it  may  act 
effectively  upon  a  spiral  wheel  or  a  turbine  through  which  the 
motive  power  ih  trantimitted. 

18.  lu  employing  two  xpiral  wlieeU  or  turbines  placed  one 
above  the  other  over  the  short  leg  of  the  syphon,  whitih  in  this 
CAM  may  be  furui&hed  with  curved,  inclined,  or  straight  divi- 
aioBA. 

19.  In  applying  the  power  of  a  column  of  water  acting  upoD 
A  pirton  to  the  opening  and  closing  of  lock  and  dock  gates, 
•wing  hiidgea,  and  other  macltinery  of  the  like  nature. 

80.  In  t£«  direct  apuHicatiun  of  the  pres.siire  of  steam  or  water 
for  oomprotsiDg  or  pacttiog  goodsi,  for  oooping  barrels  and  caaks, 
and  for  the  like  purposes. 

Rej^tiJaiion  q/*  the  Ftoto  of  Fluidg. 

Fig.  1  is  a  sectional  elevation  of  one  of  the  improvementa  in 
ntachioery  for  regulating  the  flow  of  fluids,  to  which  is  con- 
nected  no  improved  rotary  meter,  a,  is  the  supply-pipe  from 
which  riHes  the  branch  u^;  tu  the  flange  of  this  brnnch  is  bolted 
the  cylinder  b,  with  a  piston  6xed  on  a  rml,  the  uiiper  end  of 
which  passes  through  a  stuffing-box  in  the  cover  of  tbe  cylin- 
der, for  the  convenience  of  closing  the  valve  when  the  pressure 
in  tbe  pipe  a,  is  insufficient;  the  lower  end  of  the  rod  ix  guided 
by  a  croas-piece.  a*  is  a  two-way  cock  connected  by  the  branch 
piM  a'  to  the  main-pipe  a,  and  by  the  pipes  a*  and  a*  to  tbe 
cylinder  6;  a*  is  a  lever  attached  to  the  plug  of  the  tap  a'; 
a*  is  another  double-way  cock  connected  to  the  cylinder  by  the 
pipes  a*  and  a*;  the  levers  a"  and  o^'  on  the  plugs  of  the  cocks 
are  connected  together  by  the  link  a'^:  the  object  of  these  will 
be  explained  hereafter.  To  the  rod  is  fixed  u  plug  or  valve  r, 
which  is  inclosed  by  the  enlHr^ed  pipe  d^  the  area  of  the  space 
between  the  greatest  diameter  of  the  plug  or  valve  c,  and  the 
greatest  diameter  of  the  pipe  (f,  being  equiu  to  the  urea  of  the 
supply-pipe  a.  Tbe  rinu  c'  serves  as  tbe  seating  for  the  valve  c. 
e,  IS  a  bent  pipe  connecting  the  pipe  dy  of  the  regulating  appa- 
ratus to  the  pipe  /,  of  the  meter,  in  the  upper  end  of  which  is 
shown  one  of  tbe  improved  apparatus  fur  meaguring  the  flow  of 
the  fluid  before  it  enters  the  delivery  pipe  <;.  The  measuring 
apparatus  consists  of  the  pipe/,  with  tbe  spiral  or  curved  divi- 
sions/i,  and  of  the  revolving  wheel/*,  the  vanes  of  which  are 
straight  on  their  faces  to  allow  air  to  pass  without  giving  motion 
to  tbe  index.  The  lower  edge  of  the  vanes  in  tlie  wheel  are 
bevilled  to  suit  the  bevil  of  the  upper  edge  of  the  stationary 
divisions /i,  the  object  of  which  being  to  allow  foreign  matters 
to  pass  through  the  meter  without  injury  to  it.  The  arbor  or 
spindle,  on  which  the  vane-wheel  ft  is  fixed,  is  made  free  in  its 
bearings,  so  that  the  increased  pressure  caused  by  foreign  mat- 
ters contracting  the  pusaa^e  may  cause  the  vmie-wlieel  tu  rise  a 
little  and  altuw  the  obstructing  matter  to  pass.  The  registering 
appatatus  shown  in  the  chamber  jr'  consists  of  the  arbor  or 
apiadle,  on  which  is  a  worm  that  works  in  a  wheel  fixed  to  a 
mnton  gearing  into  a  wheel  the  axis  of  which  pa.<ui?s  tlirnufi;h 
tha  side  of  the  chamber,  and  gives  motion  tn  the  index  on  the 
ODtaide,  which  index  may  be  of  the  ordinary  kind. 

The  engraving  reuresentH  tbe  various  parts  of  the  regulating 
apparatus  in  the  uoeitious  tber  occupy  when  the  valve  c,  is  fully 
open,  and  tbe  full  quantity  of  water  is  supposed  to  be  passing 
through  tbe  pipes.  On  the  attendant  wishing  to  reduce  the 
flow  in  the  main  pipe,  he  turns  the  handle  a"^  in  tbe  direction 
of  the  arrow,  until  tbe  plu^a*  assumeij  the  position  to  direct 
tbe  fluid  to  the  underside  uf  the  piston  instead  of  tu  the  tipper 
as  before,  and  at  the  same  lime  causes  the  plug  ri^  to  clo!>e  the 
pamage  a^  and  open  the  pas»age  a",  to  allow  the  fluid  in  the 
upper  part  of  (be  cylinder  6,  tu  pawi  off.  As  the  ciHiical  valve 
e,  u  raised  by  the  ascent  of  the  piston,  it  contracts  the  annular 
pasouge  in  the  seating  c',  and  thereby  reduces  the  flow  of  tlic 
fluid.  The  principal  advantage  derived  from  this  arrangement 
of  machinery  is  that  the  pressure  of  the  water  in  the  main  pipe 
m^  ii  made  to  raise  or  lower  tbe  regulating  valve  e,  by  the  atten- 


dant exerting  only  the  power  required  for  reversing  the  cocks 
o*  and  a',  as  before  described. 

Fig.  9  represents  an  elevation,  partly  in  section,  of  another 
of  the  improvements  in  regulating  the  flow  of  fluids.  To  the 
underside  of  the  delivery  pipe  g^  is  cast  a  branch  j;*,  to  which  is 
bolted  the  double-elbow  pipe  /i,  upon  the  longer  leg  of  which 
and  the  blind  branch  g^  the  air-chamber  t,  is  bolted;  *'  is  a 
floater  attached  to  a  rod  which  passes  through  a  stuffing-box  at 
the  bottom  of  the  nir-chamber.  To  this  rod  are  fixed  set  collars, 
which  act  upon  the  lever  j,  to  open  and  close  the  cocks  a*  and 
a'  in  Che  manner  hereinafter  explained.  In  order  that  the  fluid 
ma^  rise  into  the  air-chamber  j,  a  small  orifice  is  made  at  i', 
which  allows  the  air  to  escape  until  the  fluid  raises  the  smsU 
floater  t*  sufficiently  high  to  cause  the  short  arm  of  the  elbow- 
lever  j*  to  close  the  orifice.  ^Vhen  the  fluid  in  the  delivery 
pipe  is  at  its  usual  pressure,  the  floater  is  maintained  near  the 
upper  end  of  the  air-chamber,  and  the  lever _/,  has  its  right-hand 
end  sujtported  by  the  net-cotlar,  in  which  position  of  tbe  lever 
the  tap  d'  admits  the  fluid  into  the  cylinder  6,  above  the  piston, 
BO  as  to  cause  it  to  keep  the  valve  c,  open.  When,  from  the 
bunting  of  a  pipe  or  other  cause,  the  fluid  in  the  delivery  pipe 
g.  falls  much  below  the  usual  pressure,  the  floater  descends,  and 
the  set-collar,  by  depresadng  tne  right-hand  end  of  the  lever 7, 
causes  the  opposite  end,  through  the  links^^  and  a"',  to  reverse 
tlie  positions  of  the  plugs  a*  and  a',  in  which  latter  positions 
tbe  fluid  enters  the  cylinder  &,  below  the  piston,  which  then 
elevates  the  valve  c,  into  the  position  indicated  by  dotted  lines, 
and  closes  the  passage  for  the  fluid. 

The  peculiar  shape  given  to  the  branch  pipe  j;^,  which  is  open 
on  its  upper  side  to  the  main  pipe  jr*  will  allow  any  greatly  in- 
creased velocity  of  the  current  in  the  discharge  pipe  g.  to  reduce, 
by  friction,  the  pressure  in  the  air-chamber  t,  below  the  pressure 
in  the  discharge  pipe,  and  consequently  the  valve  to  be  speedily 
closed. 

Measurement  qf  the  Flow  <if  Fluids, 

Fig.  3  represents  a  transverse  sectional  elevation  of  an  im- 
proved oKillating  meter  for  measuring  tbe  flow  of  fluids;  fig.  4 
IB  a  longitudinal,  and  fig.  S  a  plan  view  of  the  same,  also  in  sec- 
tion, tn,  is  the  outer  casing,  furnished  with  the  lids  m',  m';  ti, 
is  the  inner  cylinder,  which  oscillates  on  the  trunnions  n',  sup- 
ported in  healings  attached  to  the  outer  casing  m.  The  Hds  n-, 
jt\  cloee  the  ends  of  the  oscillating  cylinder,  which  is  provided 
with  a  piston  n*,  made  tight  in  any  approved  manner.  The 
fluid  enters  the  outer  casing  m,  through  the  pipe  r»',  screwed 
into  the  lid  m*,  and  into  the  osdllatiiig  cylinder  n,  when  in  the 
position  shown  in  the  engraving;  through  the  port  n^  in  the  lid 
n,  and  urges  the  piston  ri'  in  tbe  direction  of  the  arrow  in  fig.  4, 
forcing  the  fluid  between  the  piston  and  the  lid  n'  (whenever 
fluid  is  being  drawn  off);  through  the  port  n'*  in  the  lid  n',  and 
the  port  m'^  in  tbe  partition  m';  through  the  passage  m*  and 
pipe  m'".  H'hen  the  piston  n*  arrives  nearly  close  to  the  lid  n\ 
the  set-screw  in  the  piston  acts  against  the  pin  0,  in  the  lid  n>; 
and  the  head  of  the  pm  0,  by  pressing  against  the  spring-catch 
0',  liberates  its  upper  end  from  the  retaining  catch  0'  attached 
to  the  casing,  and  thereby  sets  the  right-hand  end  of  the  cylia- 
der  at  liberty  to  descend  by  the  gravity  of  the  piston,  and  to 
elevate  the  left-hand  end  of  the  oscillating  cylinder,  which  ia, 
after  the  change  bni*  been  made,  retained  in  that  position  by  the 
catches  0^,  o',  during  which  retention  the  ports  n'^  and  m°  coin- 
cide, and  the  port  n'^  has  dropped  beluw  tlie  port  m**,  im  shown 
by  dotted  lines  in  fig.  -i;  consequently  the  fluid  frum  the  outer 
casing  enters  the  oscillating  cylinder  through  the  port  n",  and 
forces  tbe  piston  towards  the  left-hand  end  of  the  cylinder. 
The  fluid  between  the  piston  and  the  end  n*  then  makes  its 
escape  into  the  passage  m*  by  the  ports  n*,  wi*.  The  spring  m", 
placed  between  tbe  trunnion  and  the  end  of  the  bearing,  is  to 
hold  the  faces  of  the  ports  in  contact;  the  same  object  may  also 
be  attained  by  placing  the  meter  in  a  slightly-inclined  position. 
In  the  partition  m',  are  openings  tn^,  shown  by  dotted  lines  in 
fig.  4;  these  openings  are  covered  by  metallic  lids  p,  which  are 
mnde  t!uid-tight  by  packings  of  vulcanised  india-rubber  or  other 
suiublo  ciuKtic  Kuistuace,  tbe  yielding  of  which  when  the  ports 
are  changed  will  maintain  the  pressure  on  tbe  outgoing  fluid 
without  perceptible  check  to  the  flow. 

The  registering  apparatus  is  set  in  motioQ  by  the  tappet  p*, 
fixed  to  the  cylinder  11;  this  tappet  acts  upon  the  lever  p\  to 
which  is  attached  the  spring  catch  p\  that  takes  into  the  ratchet 
wheel  p*,  which  gives  motion  to  the  index>wheels  outside  the 
casing  in  tbe  ordinary  manner.  The  floater  f  (seen  best  in  fig.  3) 
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Ii  attached  to  an  elbow-lever  q\  tlie  short  arm  of  which  acti  as 
a  valve  to  the  opening  q^;  the  object  of  this  apparatus  is  to 
allow  the  escape  of  air  from  the  CAsings.  The  oscillatiiiK-  cyliu- 
der  n,  18  also  proviileil  at  each  end  witli  a  small  opeuin^  covered 
with  a  valve  or  Ud  n',  for  the  like  purpose. 

Pumping  MtuJtines. 

The  improvements  in  machinery'  or  apparatus  for  pumping 
■re  represented  in  fig.  6,  ax  applicable  to  pumping  or  forcing 
water  or  other  fluid  from  ships'  holds,  and  for  uthur  piirpOKeK. 
A>  ia  the  pump- wheel,  which  in  thiii  example  is  ahaped  like  the 
frufltruro  of  a  conc>  and  furni»hed  with  curved  or  inclined  vaiieH, 
attached  at  their  iniit-r  edge  to  the  conical  boss  A*,  which  is 
keyed  to  the  vertical  shaft  A',  and  at  their  outer  edge  to  the 
conical  shell  A';  the  breadth  of  the  vane«  is  greater  at  the 
upper  than  at  the  lower  edge,  but  the  area  of  the  conical  upace 
in  which  they  are  Axed  is  nearly  the  same  at  top  and  bottom. 
On  the  abaft  A',  which  may  bo  driven  in  any  convenient  man- 
ner, is  keyed  the  fly-wheel  A%  which,  together  with  the  abaft 
and  vane-wheel  A',  is  rather  mure  than  equal  in  weight  to  the 
coluuiu  of  duid  which  the  pumpiug  wheel  has  to  sustain.  C,  is 
a  circular  grate  bolted  upon  the  chamber  C\  and  made  conical 
that  the  vane-wheel  may  readily  be  put  into  its  place  when  im- 
mersed ill  water.  (J^,  is  a  sheet-uietal  cover  resting  on  a  shoul- 
der of  the  grate  C,  the  uao  of  which  is  to  prevent  forei<{n  mat- 
tent  entering  the  pump.  At  the  upper  end  uf  the  diiicharge- 
pipe  K,  is  a  valve  D,  tixed  on  the  rod  D',  to  which  is  also  hxed 
■  floater  D'.  When  the  requisite  velocity  is  given  to  the  vane- 
wheel  A,  the  water  acted  upon  in  furo^d  through  the  chamber  (.', 
up  the  pipe  E,  and  under  the  valve  D,  which,  when  the  water  is 
autUciently  high  to  pass  off  copiously  througli  the  ilischarge- 
pipe  V.\  is  held  open  by  the  /loater  I>^,  As  the  valve  i>.  is  sup- 
posed to  he  Ies«  than  30  feet  above  the  vane-whccl,  it  will  follow 
that  when  the  pump  is  stopped,  the  valve  D,  will  close  aud  thus 
retain  the  column  of  water  in  the  pipe  K. 

Sereu!  Propulsion. 

The  improvements  in  machinery  or  apparatus  for  forcing 
fluids  are  repi  evented  in  tig.  7,  as  applied  to  the  propulsion  of 
vessels  on  water,  and  consist  iu  mukiug  the  boss  of  screw  pro- 
pellers much  larger  than  usual  in  order  that  the  vjane^i  uiay  act 
more  effectively  on  llio  water,  and  in  cjctending  the  bosses  back- 
vardii  far  enough  tu  admit  of  their  being  tapered  or  utherw  ise 
formed  so  as  to  allow  the  water  to  close  upon  them  without  a 
couuter-current  being  produced.  F,  iat  the  i>tern  of  a  ve^t^l, 
and  F*  the  stern-post,  on  each  side  of  which  is  a  boas  ¥^y  made 
the  same  diameter  as  the  bosses  of  the  propellers  G;  the  bosses 
p  are  softened  off  into  Uie  body  of  the  vessel,  as  shown  The 
propellers  G,  mav  each  have  six  or  more  vanes,  whicli  in  the 
respective  propellers  are  set  at  opposite  angles,  and  the  propel- 
lers made  to  revolve  iu  contrary  directions,  so  as  to  impart  a 
steady  motion  to  the  vessel.  The  bosses  of  the  propellers  ter- 
minate in  a  cycloidal  or  other  suitably-Mhaped  iirojections  O'. 
The  diameter  of  the  bo^ii  should  be  equal  to  at  least  one-third 
that  of  the  propeller-wheel,  aud  the  width  of  the  vanes  about 
equal  to  one-sixtli  the  diameter  of  the  propeller. 

Machinery  for  Agitating  Fluids. 

The  improvements  in  machinery  or  apparatus  fur  agitating 
fluids  are  reprehented  in  figs.  H  and  9.  and  consist  of  a  new 
<iomhination  of  parts  forming  a  churn.  II,  is  a  framing  or  stand 
to  hich  is  fixed  the  upright  stud  H'.  I,  is  a  circular  chamber 
tit  <  'sel  attached  to  a  hevil  pinion  1',  gearing  into  the  driviug- 
wi.  I,  fixed  ou  the  driving-shaft  J'.  Near  the  top  of  the 
■'  >  Ji  cross-piece  1I-,  from  which  depend  four  studs  for 

■>    ,  iho  splashers  K;  these  splashers  are  lUso  partly  sup- 

p-iitri:  !jy  l^e  diagonal  stays  K'.  When  motion  is  given  to  the 
ah<ifi  J\  it  imparts  uiotiuu  to  the  vesjiel  J,  the  fluid  in  which  14 
elevi't'd  !)y  centrifugal  action  tip  the  curved  nides  of  the  ve»«el 
1,  uniil  iL  is  cauglit  hy  the  splatiner^,  down  which  the  fluid  flows 
in  thin  sheets  into  the  vessel,  to  be  elevated  as  before.  13y  the 
agitAilon  of  fluids  in  the  manner  just  described,  every  portion 
oir  the  fluid  is  speedily  brought  in  contact  with  the  atmotipheie, 
whicti  in  the  process  of  churning  is  particularly  de^iinihlc. 

In  figs.  10  and  II  is  shown  another  of  the  improvements  in 
machinery  for  ngitatiiig  fluids,  applicable  to  the  macliines  known 
by  the  name  ot  "Hydro-extractors"  ami  to  ccntnlugal  force 
apparatus  used  in  treating  Sticcharine  fluids;  the  object  being  to 
prevent  the  vibration  caused  by  centrifugal  apparatus  of  the 
ordinur}'  construction.     Fig.  10  is  a  seclioual  elevation  of  an 


apparatus  for  separating  the  fluid  from  the  crystalline  particles 
of  sugur,  and  fig.  11  is  a  plan  of  tlie  same.  L,  ia  a  perforated 
sheet-metal  or  wire  drum  of  the  usual  construction,  suspended 
by  the  cords,  chains,  or  links  L',  fn>m  the  double  cross-levers 
L',  tixed  to  the  upright  nhaft  L''.  The  drum  L,  is  attached  to  * 
heavy  metal  clock  L\  through  which  is  made  a  conical  hole  of 
suflicient  sise  to  allow  the  drum  L,  to  move  sideways  until  the 
centre  of  gravity  of  the  mass  is  in  the  centre  of  rotation,  with- 
out coming  in  contact  with  the  shofl  L'.  The  necessary  rutair 
motion  is  given  to  this  shaft  in  any  convenient  manner,  and  is 
connuunicated  to  the  drum  L,  hy  meanA  of  the  cross-levers  V, 
and  the  cords,  chains,  or  links  L',  before  mentioned. 

Machinery  for  Evaporating  Plmiit*, 

The  improvements  in  machinery  or  apparatus  for  eraporatiog 
fluids  are  represented  in  flgs  IS  and  13.  These  improvemeota 
are  applicable  to  e%aporating  the  moisture  contained  in  warpa^ 
yarns,  and  piece  goods.  Fig.  W  is  part  of  a  machine  for  diying 
war]>s  to  which  the  apparatus  is  applied,  the  other  porta  of  this 
machine  are  omitted,  ns  they  are  not  required  for  illuatrating 
the  application  of  the  present  improvements.  The  yarns  or 
warps  to  be  dried  are  conducted  under  the  two  rollers  M  and 
M*,  and  carried  upwards  in  two  separate  part«,  as  shown  by  tlie 
dotted  lines ;  theythen  pass  over  the  rollers  O,  and  are  convened 
to  the  beaming  roller,  after  pasi-iiig  under  the  rollers  P.  N  is  a 
moveable  casing,  and  N'  in  a  chimnuy,  the  up]>er  purt  of  which  is 
funnel  shaped  and  has  a  bevilled  flange  to  prevent  the  wind 
from  breaking  down  the  vapour»t  rising  from  the  rhimoey.  The 
lower  part  of  the  machine  is  heated  by  the  steam-pipes  N'^  or 
by  other  suitable  means.  When  the  machine  is  at  work  ths 
moveable  casing  is  in  the  position  shown  by  dotted  line&,  inclos- 
ing the  whole  apparatus,  consequently  the  heat  employed  for 
evaporating  th?  moisture  in  the  warps  produces  rarefaction  in 
the  chimney  X',  and  a  strong  current  of  air  to  carry  off  the 
vapour  is  the  result.  Fig  IU  represents  a  mode  of  applying  the 
name  invention  to  the  drying  of  piece  goods  In  any  of  ordioarv 
stretching  nuichiiues ;  I*  is  the  fabric  passing  through  the  trunx 
or  chamber  1",  heated  by  steam  in  pipes  under  the  fabric,  by  a 
current  of  warm  air  ailmitted  at  I**,  or  in  any  approved  manner; 
!*•  and  P"  are  rollers  between  which  the  fabric  pasaies;  I"  is  the 
chimney  for  carrying  off  the  vapour ;  the  upper  part  of  the 
trunk  P',  is  made  to  open  for  the  convenience  of  working  the 
machine.  The  patentee  remarks  here,  that  the  amount  of 
draught  in  machines  for  evaporating  fluiibi  may  if  necewaary  be 
increased  by  the  admisKion  of  a  current  or  a  jet  of  steam  into 
the  chimneys  in  connection  with  them,  the  application  of  which 
requires  no  explanation  as  it  is  well  known  to  all  conversant  with 
locomotive  engines. 

Another  of  the  improvements  in  evaporating  fluids  consists 
in  introducing  a  number  of  bent  tubes  into  the  fluid  to  be 
evaporated,  the  outer  ends  of  which  are  open  to  the  atmoupbere. 
The  vessel  containing  the  fluid  ioW  evaporated  is  covered  by  a 
chimney  or  Hue,  and  the  heat  evolved  by  the  liquid  rareliea 
the  air  in  the  chimney,  which  causes  a  current  of  air  to  flow 
through  the  perfoniteil  tubes  in  the  liquid,  and  hy  carrying  off 
the  vapour  to  accelerate  the  process  of  evaporation. 

M<itirif  Power  from  Fluida. 

Fig.  li  shows  the  improvements  in  apparatus  for  obtaining 
motive  power  from  fluidit.  K  is  a  pipe  forming  the  longer  leg 
of  an  inverted  syphon  through  which  the  water  descends;  R'  is 
a  bent  pipe,  to  which  is  bolted  the  chamber  R-  containing  the 
stationarv  curved  diviaions,  ll-",  for  directing  the  current  of 
water.  The  interior  of  the  chamber  K'  is  formed  in  the  shape 
uf  an  inverted  cone,  in  the  upper  end  of  which  is  a  bearing  lor 
the  foot  of  the  shaft  S;  near  the  lower  end  of  this  shaft  is  hxed 
the  vane-wheel  or  turbine  S\  and  above  it  a  fly-wheel  and  bevil- 
wheel  gearing  is  fixed  which  comnmnicates  motion  to  the  ma- 
chinery. From  the  foregoing  description  it  will  be  seen,  that 
the  water  in  passing  through  the  chamber  K-,  receives  from  the 
divisions  R-',  such  a  direction  as  make-s  it  act  with  great  pro> 
pulsive  effect  on  the  vane-wheel  or  turbine  S'. 

Another  mndificution  !«hows  two  vane-wheels  or  turbines 
placed  immediately  one  above  the  other.  The  upper  vane- 
wheel  or  turbine  is  tixed  on  a  hoUow  shaft,  through  which  the 
shaft  S  passes. 

Dock  dales — .ytriii*;  Bridge* — lloopUtg  CoAt — Hffdraulic  Pret*. 

Another  of  the  improvemenUt  in  obtaining  motive  power  from 
fluids  consu>t«  iu  the  application  of  the  power  from  a  colunio  of 
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water  acting  oo  A  piston  for  opening  and  closing  lock  and  dock 

Stes,  swing  bridgcji,  and  other  machinery  of  the  like  nature,  lu 
own  and  descritied  with  reference  to  fig.  I. 

The  nest  iniiiroveinent  i[i  uhtainirig  motive  power  from  fluids 
coniistfl  in  the  application  of  a  column  of  water  to  the  forcing 
of  hoops  on  casktt,  and  barreU,  and  to  raising  the  rams  of 
liydraulic  prewieB  used  for  baling  gooda. 

la  working  hydrnulio  presses  it  is  customary  to  employ  at 
first  a  large  pump  to  ratne  the  ram  riipidly,  whiUt  there  is  little 
retiistunce  to  overcome,  and  afterwnrdti  a  ttmaller  pump  to  com- 
plete the  operatiiin. 

In  the  improved  mode  of  applying  the  force  of  fluids,  the 
larger  pump  is  dittpentted  with,  by  employing  instead  thereof  the 
direct  iu:tiuu  of  tliu  loftiest  column  of  water  at  comniatid;  and 
when  that  hn*  censed  to  be  effective  it  Is  abut  off  and  the  small 
pump  is  employed  in  the  usual  way. 

Intitead  of  the  email  the  differential  hydraulic  ram,  flfaown  in 
fig.  13,  may  be  employed;  the  larger  part  of  this  ram  is  marked 
^and  the  smaller  X'. 

liVfaen  water  is  admitted  Into  the  chamber  X\  thtough  the 
opening  X',  the  ram  X  is  raised,  and  the  chamber  X*  is  tilled 
with  water  through  the  pipe  X".  After  the  ram  X  has  been 
raised,  the  opening  X^  in  eluded,  and  the  pipe  X''  Is  opened  to 
let  off  the  water.  After  which,  water  is  admitted  into  the 
chamber  X'*,  through  the  opening  X',  whit^h,  bv  forcing  down 
the  ram  X,  causes  the  water  from  the  chamber  A.*  to  act  with 
a  force  as  much  greater  than  the  column  of  water  employed  as 
the  two  rams  X  and  X'  differ  In  area.  It  will  be  apparent  that 
almost  any  amount  of  power  may  be  applied  to  hydraulic  presses 
by  this  iirrarigcment  of  differential  ramii,  atkd  that  the  optTHtiinin 
may  be  repeated  as  often  as  is  necessary  to  obtain  the  pressure 
required.  When  a  column  of  water  is  nut  available  for  these 
purpuHes,  high-prei>sure  steam  may  bo  made  to  act  on  a  piittnn 
til  direct  connection  with  a  press,  or  on  an  ordinary  hydraulic 
press,  by  means  of  a  pi«lun  similar  to  thut  marked  X,  in  connec- 
tion with  a  ram  X',  acting  iu  the  manner  above  described. 

Ciuimg. 

Firsts  for  ret;ulating  the  flow  of  fluids  by  the  application  of 
puwer  derived  from  the  fluid  to  he  regulated,  mi  shown  and 
deacribed  in  reference  to  figs.  1  and  3. 

SeamiU^^  the  application  of  curved  or  spiral  divisions  to 
rotary  meters,  for  measuring  the  flow  of  fluids  in  the  manner 
and  for  the  piirpose  described. 

ThirdJji,  cunstruuting  the  wheels  of  rotary  meters  with  straight 
ranes,  as  shown. 

FiMrthii/,  tapering  the  lower  edges  of  the  vanes  of  rotary 
meters. 

Fijlhljf^  making  the  outer  circumference  of  the  vanes  of 
rotary  meters  slightly  conical,  and  the  casings  in  which  they 
revolve  to  correiipond. 

."f/j/A/y,  the  application  of  an  oscillating  cylinder  or  chamber 
to  meters  for  measuring  the  flow  of  fliiidK,  as  shuwu  and  de- 
acribed  in  reference  to  figs.  3,  4,  and  &. 

Scvetilhii/,  the  peculiar  application  of  yielding  substances  to 
maintain  the  flow  in  the  exit-pipe  uniform,  or  nearly. 

Eighthly^  tlie  application  of  self-acting  appitratus,  for  allowing 
air  to  escape  from  fluid-meters. 

Ninthly^  the  modes  of  constructing  the  apparatus  for  the 
ingress  and  egress  of  the  fluid  tu  be  measured,  as  shown  and 
dcHcribcd  in  reference  to  figs.  3,  -i,  and  5. 

Tenthly,  the  cumbination  and  arrangement  of  parts  for  pump- 
ing, as  represented  and  described  with  reference  to  tig.  d. 

FlevCHlhiy,  the  application  of  cychfidal  or  other  suitably- 
shaped  busses  to  machinery  or  apparatus  used  in  forcing  fluidni, 
as  shown  and  described  in  reference  to  fig.  7. 

Ttttijlhiy,  the  peculiar  combination  of  machinery  for  agitating 
or  evaporating  fliiidit,  represented  in  figs.  8  and  9. 

Thirlfenthly^  suspending  the  drums  of  centrifugal  action  mn- 
ebioes  when  used  fur  agitating  or  evaporating  fluids  in  the 
manner  describe^l  in  referefice  t<i  figs.  10  and  II. 

FourteeiiMy^  the  mode  hereinbefore  described,  In  reference  to 
figs.  I£  and  13,  uf  incrcai^ing  the  draught  in  chimneys  or  flues 
iised  in  cumbination  with  machinery  or  apparatus  for  evapo- 
rating fliiidti. 

Fijlrrnthly,  the  mode  hereinbefore  de»icribed  of  proilucing  rare- 
faction, by  admitting  a  current  or  a  jet  uf  steam  iutu  ciimtieyH 
or  flues  used  in  connection  with  machinery  or  apparatus  for 
evaporating  fluids. 

Sisteent/Jjf^  the  mode  horeinberore  described  fur  accelerating 


evaporation,  by  the  Introduction  of  tubes  into  the  fluid  to  be 

evaporated,  and  by  connecting  the  vessel  containing  the  fluids 
with  a  chimney  or  flue. 

Sfventficntftiy,  the  peculiar  combination  of  machinery  and  ap- 
paratus for  obtaining  motive  power  from  fluids,  as  shown  and 
described  in  reference  to  tig.  14. 

Eighteenthly^  the  application  of  the  power  of  a  column  of 
water  to  opening  or  closing  lock  or  dock  gates,  and  itwivel 
bridgeiL,  and  other  machinery  of  the  like  nature,  as  hereinbefore 
described;  and. 

Lastly,  the  direct  application  of  the  presf^ure  of  steam,  or  of 
water,  fur  compressing  and  packing  goods,  hooping  barrels  and 
casks,  and  for  the  iiae  purposes,  as  shown  in  ng.  M,  and  aa 
described. 

BENDING    AND  ANNEALING   GL.\5S. 

FRfcnKHicK  Hai.k  Thomson,  of  Berners-street,  .Mlddle^x, 
gentlenmn,  and  (if:oRaR  Kiwaii,  of  VV ardour-street,  chemist,  for 
improvements  in  bending  ami  auneulinij  ylagit. — Patent  dated  Sep- 
tember 93,  IK.S1.     f  Reported  in  Xewton'a  London  Journal.] 

Claim. — The  combination  of  means  and  apparatus  for  bending 
and  annealing  glass. 

This  inventiun  conbista  in  combining  means  and  apparatus  fur 
bending  and  annealing  sheet**  of  glass,  so  an  to  obtain  the  same 
in  concave  forma,  suitable  fur  reflectors  and  other  u>cs,  acfxirding 
to  the  shape  of  the  moulds  employed.  The  moulds  are  made, 
by  preference,  of  cast-iron,  with  a  small  hole  or  air-passage 
throMKh  the  centre  of  each;  and,  un  the  under  side^  they  are 
suitably  formed  to  admit  of  being  fixed  upon  an  upright  axia 
within  the  nnifBe  ur  oven  in  which  the  glasstube  bent  is  heated. 
The  mufiteor  oven  has  a  tire  on  each  Hide  externally,  the  heat 
and  flame  from  which  ascend  and  enter  at  the  upper  part  of  the 
muffle,  by  a  long  opening,  extending  from  front  to  back,  on 
either  side  thereof;  so  that  the  flame  and  heated  pruductK  from 
the  opposite  Are-places  meet  in  the  middle  of  the  arch  or  roof 
over  the  miilfle,  and  pass  off  through  openings  in  the  arch  or 
rouf;  and,  by  thlrt  means,  the  ^reate<it  heat  will  be  at  the  upper 
part  of  the  muffie.  The  door  of  the  muffle  has  an  opening  or 
sight-huie  in  it,  through  which  the  workman  can  see  when  the 
glass  is  sufhcieiitly  heated.  'I'hruugli  a  hole  in  the  bottom  of 
the  muffle  projects  au  upright  axis,  which  is  capable  of  rising 
and  falling,  and  has  a  rotary  motion  given  to  it  by  suitable 
gearing. 

The  workman  places  on  the  upright  axin,  within  the  muflle,  a 
mould  of  the  proper  shape  and  size  for  the  circular  Kbeet  of 
glasH  to  he  bent;  so  soon  us  the  mould  has  become  heated  to  such 
an  extent  as  wuuld  cause  it  tu  present  a  sliichllv-red  appOHrnnce 
in  the  dark,  he  removes  it  from  the  muffle,  and  places  the  circular 
sheet  of  glass  just  within  the  upper  part  of  the  mould;  and  then 
he  replaces  the  mould  upon  the  upright  axis,  which  Is  at  this 
time  to  be  at  its  lowest  position,  in  order  that  the  sheet  uf  tflafts 
may  he  huhjected  at  first  to  the  lowest  degree  of  heal.  The 
axis  is  kept  constantly  rotating,  and  is  mised  by  degrees,  so  as 
to  bring  the  upper  part  of  the  mould  and  the  sheet  uf  glass 
nearer  the  top  of  the  muffle;  and,  when  t)ie  wurkman  sees  that 
the  glass  has  arrived  at  the  bending  heat,  he  pre^-Bas  upon  it  a 
convex  surface  or  piece  of  cork  or  soft  wood  (previously  dipped 
into  water),  fixed  at  the  end  of  a  liaiidle;  whereby,  lis  the  axis 
rotates,  the  glaNS  in  presided  into  and  causi^d  to  assume  the  form 
of  the  interior  of  the  mould.  The  mould  and  glass  are  now 
removed  from  the  muffle,  and  another  mould  introduced  tu  be 
heated,  in  urder  that  a  frexh  sheet  of  iild*9  may  be  operated 
upon.  The  hot  mould,  containing  the  bent  sheet  of  glass,  is  tu 
be  covered,  when  taken  from  the  muffle,  with  a  cover  of  sheet- 
metal;  and  the  bent  glass  is  to  hie  allowed  tu  cool  down  with  the 
mould;  whereby  it  will  he  partially  annealed.  The  annealing 
is  completed  by  plncijtg  a  number  of  such  bent  sheets  of  glass 
in  an  annealing  muffle,  wherein  the  glaits  is  heated  and  cooled 
down  in  a  suitable  muuner  for  effecting  that  ubjuct. 

IRON    MANCFACTIJKE. 

Joseph  Stenson,  of  Northampton,  engineer  and  iron  manu- 
facturer, for  improvemtnU  in  the  manufacture  o/  i>oh,  and  in  the 
ttntm  iipfxtrattui  u»td  therein  ;  jtart  or  \tarta  t(f  which  are  alto 
npptiruhie  to  evaffirutiii:  ttuii  mvtiwi  purpwret  generally, —  Patent 
dittcd  December  y 7,  1831. 

Claim*. — I.  The  treating  and  mixing  of  the  materials  so  as  to 
produce  certain  combinations  described,  as  an  impruvemeni  in 
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the  manufiicture  of  iron.  fTheee  improvemenU  are  anplicftble 
to  tlml  cluH  of  mutal  ilrrived  fnim  tlin  irun-><tone  round  in 
Zealand,  nnd  from  the  Indinn  stone  cnlled  *' ^Vootft."  In  the 
manufacture  of  iron  from  ttieee  materinU  tlie  f\illi>wing  pnicesa 
chnuld  be  pursued.  After  burnine:  linicatone  in  the  ordinary 
way,  in  oraer  to  expel  the  carbonic  gas,  the  Itnie  should  be 
mixed  with  clay  (that  of  it  ferruginous  kind  \mnff  preferred  by 
the  patentee).  This  flhould  be  mixed  with  the  Iron-stone  in  the 
proportidn  of  one-twelfth  toonc-scventb  of  a  ton  of  the  iron,  if 
of  the  Zealand  kind,  and  one-iHxlh  to  one-ei(;lith  of  »  ton  of 
iron  of  the  "  Woo^t"  sort.  The  mass  ts  then  broken  into  lumps 
for  the  purpose  of  charging  the  furnace,  charcoal  beinjr  pre- 
viouBly  mixed  to  promote  porosity,  ('halk,  sand,  or  shale  would 
aii<iwer  the  intended  ;>ur|)o*e  e()iially  well,  but  clay  is  preferred 
by  the  pntentee.  These  materials  may  be  dcpnired  of  their 
moixture,  by  bein^;  placed  in  an  ordinary  furoare.] 

2.  Tlie  eoipluynicnt  and  adaptation  uf  double-jet  tuyerea  to 
blast  furnaces.  Also  the  employment  and  adaotatinn  nfhnppers 
to  the  blast-pipeii  of  furnaces  for  applying  wirbonaceous  matter, 
Qln  order  to  promote  the  more  eiiual  distribution  of  the  blavt, 
nnd  to  induce  n  g^reater  amount  of  combustion  than  U  obtained 
under  the  menn<i  nt  present  employed,  the  pntentee  ^ive»  to  the 
blH!4|-pipe  a  double  opening,  upon  the  principle  of  the  *'Bwalli>w> 
tail"  gasburner.  In  order  to  promote  combu>»tion,  the  patentee 
employH  a  pipe  in  connection  with  the  binat-pipe,  one  end  of 
which  is  fastened  by  a  cup  to  prevent  the  exit  of  air  under  pres- 
sure, but  capable  of  being  removed  when  reniiired.  At  the  bottom 
of  this  pipe  are  placed  fluted  or  other  rollers  (turned  by  the 
motive  power  peculiar  to  furnaces),  which  grind  the  carbona- 
ceous materitils  supplied  frum  above.  Tbe«e  materials,  when 
reduced  to  powder,  are  carried  by  the  blast  into  the  interior  of 
the  furnace. 

3.  The  construction  of  a  pile  by  a  combination  of  a  series  of 
narrow  bars,  arranged  and  di»poeed  in  the  peculiar  manner  de- 
scribed. AI»i>  the  conetrurtlng  jiiles  according  to  the  several 
arrangements  described.  [Thiii  arrangement  consists  in  placing 
the  bant  across  one  another,  nt  an  angle  of  -l<5\  with  a  hollow 
space  in  the  middle,  to  promote  a  mure  e<iual  dii^tribution  of  the 
heal."! 

4.  The  welding  such  piles,  by  hammering  them  immediately 
on  leaving  the  mill  furnace,  and  previous  to  being  rolled  into  the 
finidied  bar. 

5.  Certain  steam  generators  and  boilers  constructed  in  a  pecu- 
liar manner  dettcribed,  when  used  ag  auxiliary  boilem  in  con- 
nection with  reverberatoiy  furuacea.  Also,  certain  other  steam 
generators  and  boilerti,  whether  used  for  supplying  Kteiun  to  the 
engine  or  engines,  by  which  the  mt>tive  macliinerr  of  ironworks 
is  or  can  be  worked,  ur  whether  used  fur  evaporative  and  motive 
purposes  generally. 

COATING   AND  ORNAMENTING    ZINC. 

Frakcis  Habtiwos  GaiiiEKBTSEirr,  of  3%  Southampton-street, 
Strand,  for  im/>r«t««7i«iii  in  roaiinff  and  orrnimentinff  zinc. — 
Patent  dated  December  31,  1051. 

Ciaitn. — The  mode  of  coating  and  ornamenting  zinc  and 
zinced  surfaces  by  compounds  acting  chemically  on  the  sur- 
face. It  is  to  be  understood  that  there  is  nu  claim  to  the  use  of 
a  solution  of  nitrate  or  sulphate  of  copper,  such  as  is  now  em- 
ployed for  witting  on  pieces  of  zinc  used  as  labels. 

These  improvenieriUi  cunKitit  in  onating  and  ornamenting  zinc 
or  zinced  KurfaceH  bv  meanh  uf  acids,  alone  or  combined  with 
other  matters  capable  of  acting  cheinicaUy  on  the  Hurfaces. 
The  suhitionu  uHeu  may  be  applied  by  uprinklin^,  dubbing,  niar- 
hling,  or  spreading;  nnd  the  surfaces  coated  are  capable  of  fur- 
ther ornamentation  by  painting,  which  may  be  done  with  com- 
mon oil  colours. 

The  Sprinkling  proccM  is  always  followed  in  cases  where  a 
very  thick  coating  is  to  be  given  to  the  xinc;  it  is  done  by  shak- 
ing the  preparations  out  of  pieces  of  xponge  fsKtened  to  the  ends 
uf  suitable  stickx,  and  the  process  is  repeated  a  number  of  times, 
until  the  surface  of  the  zinc  is  perfectly  coated. 

Dabfnng  is  done  by  striking  the  surface  of  the  zinc  with 
sponge  or  hemp,  moistened  with  the  preparations,  and  produces 
a  dappled,  marble-like  appearance  on  the  zinc,  but  not  n  very 
•trong  coating. 

Spreading  is  only  adopted  in  a  comparatively  few  cases;  it 
conNiiits  in  painting  the  surface  of  the  zinc  with  the  prepara- 
tions laid  on  with  a  fine  hair  pencil,  ur  a  roll  of  soft  leather  ur 
cloth. 


Marbling  is  a  method  of  giving  the  zinr  the  appearance  ' 
reined  marble,  as  follows; — Layover  the  clean  surface  of  tbe^ 
zinc  a  piece  of  thin  blotting-paper,  or  any  kind  of  thin  unxtxed 
paper,  and  then  apply  the  preparation  over  the  pap«r  with  a 
sponge  or  «>ft  brush,  in  such  a  manner  that  the  liquid  may  soak 
tnrough  to  the  zinc  beneath;  ur  apply  the  preparation  under- 
neath the  paper  dirertly  upon  the  ourface  of  the  xine;  the  latter 
method  U  generally  to  ue  preferred  when  pigmenta  are  used  for 
the  purpose  of  producing  a  coloured  marbling.  The  gas  formed 
by  tnc  action  of  the  preparation  upon  the  zinc  wilf  raiae  the 
paper  into  irregular  bladdeni,  and  the  paper  should  be  left  un- 
touched upon  the  zinc  until  the  action  has  ceased,  which  will 
generally  be  the  case  in  two  or  three  hours;  it  may  then  be 
lifted  on,  and  the  surface  of  the  sine  underneath  will  have  ili« 
appearance  of  veined  marble. 

Among  the  preparations  which  the  patentee  recommendi  for 
coating  and  orniimonting  xiiir  surfaces,  are  the  following: — 

I.  .Muriatic  acid  diluted  with  water  to  a  strength  of  about 
I'lli.  The  coating  produced  by  this  etolutiun  ia  of  a  light  aah 
colour. 

3.  Chrome  yellow,  ground  ftne  with  soft  water,  and  mixed 
with  preparation  1  to  a  liquid  conuetency.     This  girei  a  yel-^| 
luwish  grey  colour  ^| 

3.  The  pigment  known  as  "iiiountnio  or  Saxony  green,"  mixed 
graflually  with  preparation  I  to  a  thin  paste,  and  stirred  till 
eiFervescence  ceases.  This  produces  an  iron  grey  colour  tinged 
with  green. 

4.  White  lead,  ground  fine  with  sofi  water,  and  mixed  with 
preparation  1,  produced  a  grey  coating.  Where  expense  i^  not 
an  object,  Kremnitz  white  may  be  uued  instead  of  the  white 
lead. 

5.  Flour  of  sulphur  ground  fine  with  water  and  mixed  with 
preparation  1.     'Ibis  mixture  gives  a  yellowish  white  coating. 

6.  Itutter  of  antimony  may  be  mixed  with  the  before-men- 
tioned preparntionH.  When  used  alone  it  produceit  a  black 
colour,  but  when  mixed  does  not  affect  the  colour  of  the  prepa- 
ration with  which  it  is  used.  It  produces  a  good  ground  for 
sul)!ie<|i]eiit  painting  or  other  application. 

7.  Butter  of  antimony  diluted  with  diatllled  water.      TUfljj 
produces  a  fine  coating,  resembling  in  colour  indian-ink. 

S.    Butter   of   antimony    mixed    with    HpiritH  of   turpentine.  1 
This  preparation,  when  applied  alone,  ]»roauce8  a  bkck  colour; 
it  may  hare  pigments  of  different  kinds  mixed  with  it,  and  the 
effect  will  then    vary  according  to  the   nature  of  the  colour 
employed. 

The  surfaces  after  having  been  coated  h?  the  means  above- 
mentioned,  and  further  ornamented  if  thongfit  desirable,  should 
be  protected  by  a  coating  of  varnish.  (Jopal  varnish  may  be 
used  for  this  purpose;  but  the  patentee  recommends  the  use  uf 
wax,  or  mixtures  containing  wax,  as  this  substance  is  an  effec- 
tual preservative  against  oxidation,  and  easily  renewed  or  kept 
In  good  condition. 

ROTARY   ENGINES. 

Davio  Napirr,  of  Millwatl,  engineer,  fi)r  impimctmentM  tn ' 
ttfom-engit^iM.     Patent  dated  DecemberSl,  1851. 

The  improvement!^  in  this  patent  relate  to  that  class  of  rotary 
engines  in  which  the  power  is  obtained  by  a  drum  of  acylindricju 
shape,  revolving  eccentrically  within  a  cylinder,  the  steam  abut- 
ment being  formed  by  a  slide  moving  in  and  out  tlirough  a  slot 
formed  in  the  outer  cvUnders. 

The  uoveltien  uf  which  the  patent  consitit  are  as  follows: — 
Firstly^  in  reducing  the  pressure  from  the  slide  by  mentm  of  a 
parallel  motion  and  radius  rod^  or  by  rollers  between  the  sides 
of  the  slide  anil  other  smooth  metallic  surfaces.  Secondly,  in 
working  the  hlide  by  meansof  eccentrics  fixed  on  the  main  shaft, 
the  throw  of  the  eccentrics  being  exactly  equal  to  the  diameter 
of  the  internal  cylinder.  Thirdlg,  in  fitting  a  moveable  joint  to 
the  foot  of  the  slide,  »u  as  to  keep  it  constantly  in  steam-tight 
coiitQcl  M  ith  the  intei  nat  cylinder  at  all  points  of  its  revolution. 
Fourthlgy  in  a  mode  of  packing  the  ends  of  the  internal  cylinder, 
by  mean!)  of  split  rings  of  steel,  one  of  which  is  compressed  into 
an  angular  groove  formed  in  each  end  of  the  cylinder,  the  cdas- 
ticity  of  the  steel  ring  giving  it  a  constant  tendency  to  press 
outwards,  and  thus  forming  a  steam-tight  joint  between  the 
meeting  Rurfaci's.  Fifthly,  in  fixing  the  internal  cylinder  on  to 
the  main  shaft  to  form  a  portion  of  the  periphery  of  such 
cylinder,  instead  of  fixing  the  ebafl  wliolly  inside  of  such 
cylinder. 
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In  iddition  to  tliene  imnrorements,  the  patentee  propowa 
^tlie  TIM  of  hnllow  fire-hftra,  l>«nt  to  nn  anp^le  at  one  eiiil,  an<l  pro- 
vided with  A  cock  fur  clearincf  out  the  tubea  whi>n  required,  and 
the  other  end  being  connet'ted  with  the  boiler.  lie  also  pro- 
poses the  plncing^  a  fan  in  the  eninne-rooin  of  steamers,  to  he 
worked  by  the  machinery ;  by  thin  meane  not  only  increasing  the 
supply  of  air  to  the  fires,  but  keeping^  the  cnfpnc-room  cool.  Jle 
awo  describe;*  an  HrranjiemRut  whiirt^by,  by  menns  of  a  valve,  both 
t2ie  engines  of  a  steamer  (there  being  gcncrully  two  on  board) 
znay  be  stopped,  sent  a-head,  or  reversed  by  a  single  movement. 

The  patentee  obitcrves,  in  conclusion — "  In  case  there  may 
bare  been  some  of  these  things,  unknown  to  me,  done  already, 
1  therefore  propose  claiming  not  only  for  the  parts  separately, 
but  the  combination." 


STEAM-ENGINE  VALVES. 

WiLUAM  Cook,  of  Kingston-upon-Hul),  working  coppersmith, 
for  certain  imprw^mtntM  in  the  eorutruttion  ofsteatU'enffintu^  contitt- 
ing  of  a  roturtf  cireulnr  rahe  for  the  nffidar  admUsioa  of  tteam 
/rvm  th^  htfiifr  alter tuiteitf  into  the  chmnhert  of  tht  two  cf/tinders  of 
doubte-aeting  enginea. — Patent  dated  January  12,  1HJ9. 

Claim. — For  a  rotary  valve  divided  and  arranged  as  described. 

Tbe  position  occupied  by  the  vnlve  is  between  the  two  cylin- 
ders of  the  engine,  and  is  driven  by  a  cog-wheel  at  tbe  top  uF 
the  piston-rod,  gmiring  on  to  the  engine  crank-shaft.  The 
fidvantage  to  be  derived  from  the  use  of  this  patent  is  the 
diminution  of  friction  and  consequent  economy  in  the  use  of 
fuel,  grease,  &c.  It  in  capable  of  application  both  to  locomotive 
and  marine  engines,  and  may  be  used  with  dngle  or  double 
cjlindert. 

rSTEEHING   APPARATUS. 
Robert  John  Shith,   of  Islington,  gentleman,  for  eerttun 
improvements  in  machirterg  or  aftparatu*  /or  steering  vhipt  and 
Other  t}eutl». — Patent  dated  January  I.'J,  \SS'i, 

Claim*. — 1.  A  grooved,  concentric  tiller-hend  or  disc,  fixed  or 
keyed  upon  the  cap  or  npper  portion  of  the  rudiier-shnn  which 
tbe  pa^ntee  terms  a  *'  drum-head."  [Connected  with  the 
steerage  wheel  by  means  of  chains,  and  placed  horizimtolty  with 
the  deck,  is  a  sciew-bsr,  the  grooves  of  which  are  »Jightly  in- 
clined. This  ficrew-bar  is  cnpable  of  being  turned  in  either 
direction  by  a  movement  of  the  steering  wheel,  which  also 
causes  the  chains  to  move  imd  thus  drag  r«»und  the  Acrew-hnr. 
Ilia  grooves  of  the  screw-bar  gear  upon  tbe  top  of  the  rudder 
shaft,  and  cause  it  to  move  round  in  whatever  direction  the 
wheel  may  be  urged.] 

2.  The  intervention  of  a  yoke  or  lever  for  increasing  or  mul- 
tiplying the  sfieed  of  the  said  drum-head. 

3.  The  application  of  a  grooved  spiral  screw  and  imrkrt-shaft 
motion,  of  whatever  length  of  rake  or  wze  of  thread  eniph)yed, 
fur  obtaining  a  transmitting  power  direct  from  the  steersman  to 
the  rudder,  by  which  tbe  half  turn  of  the  steering-wheel  is 
effected. 

4.  The  application  of  a  yoke  or  Kegment-bcam  for  transmit- 
ting increased  motion  from  the  tiller  direct  to  the  rudder, 

&.  The  Jipplication  of  aurilinrj*  power  (derived  fnim  steam  or 
other  convttnient  source)  to  steering  machines  or  apjiaratus  ge- 
nerally, so  that  the  operations  of  the  helitisman  may  be  greatly 
assisted  thereby.  [In  connection  with  the  steenige  machinery  is 
placed  u  wniill  cylinder,  the  slide  of  which  is  moved  backwards 
or  forwards,  by  means  uf  ii  driving-wheel  in  connection  with  the 
Hteerage- wheel,  which  driving-wheel  is  worked  by  a  cord  pasinug 
*  round  its  circumfercnco  and  round  the  axis  of  tbe  Kteerage- 
wheel;  the  oixton-rod  of  this  cylinder  is  connected  by  a  crank 
with  the  rudder-sliaft,  and  its  movement  materially  ajtsint^  the 
steering  of  ibi;  vessel  by  taking  a  lurge  portion  of  the  labour  of 
the  steerage-wheel. 

BRICKS  AND  TILES. 

Abad  WonnwoBrn,  3rd,  and  Samukl  Moweb,  of  Boitton, 
United  State?,  for  mprrnmnenti  in  vmchinety  for  manufacturing 
brirka,  tiief,  or  other  artide*  <^  rimiiar  character.  Patent  dated 
January  Si,  18A9. 

Tbt  present  improvements  have  reUtinn  to  machinery  for 
tbe  ntaoufacture  of  bricks,  tiles,  &c.,  in  wliirh  percussion  is  used 
[to  consolidate  the  plastic  materials  in  the  moulds. 


CIsftM.— 1.  The  combination  of  a  percuasinn  ram  and  its 
piston  or  pistons  (whether  in  connection  or  separately)  with  a 
mould  or  moulds,  and  a  lower  expulsion  pii^ton  or  pistons,  made 
to  operate  so  as  to  compress  tbe  clay  or  plastic  material  in,  and 
afterwards  expel  it  from  the  mould  or  moulds.  And  auxiliary 
thereto,  or  in  combination  therewith,  machinery  for  elevMting 
the  lower  piston  or  pistons  in  the  mould  or  moulds,  tn  order  to 
produce  direct  compression  on  tbe  lower  face  of  the  brick  or  other 
article  in  the  mould. 

V.  The  construction  and  use  of  a  sliding  mould-charger  in 
connection  with  the  ram  and  piston  or  pistons,  in  such  manner 
as  tu  render  it  a  part  uf  the  mould  during  and  for  some  time 
after  a  percussion  of  the  ram. 

3.  The  construction  of  the  moulds  with  flaring  or  incJined 
sides,  and  tbe  cumUiuatiun  therewith  uf  mccbauiKm  for  lifting 
the  moulded  article  a  abort  distance  before  the  second  percussion, 
BO  aa  to  free  the  muulded  article  uf  its  adhexiveneHti  to  tbe  mould, 
and  permit  the  cumpretised  air  to  escape,  thus  depriving  the 
material  of  a  large  amount  of  friction. 

4.  The  combination  with  the  percussion  ram  and  its  auxiliary 
contrivances  of  additionnl  machinery,  to  produce  compression 
of  the  top  surface  of  the  brick. 

6.  The  construction  of  the  orifices  of  the  mould-charger  with 
aides  inclining  inwards  towards  each  other  u^  they  descend. 

G.  The  combination  of  an  adjustable  striker  with  the  mould- 
charger  and  hopper,  for  striking  off  at  any  required  point  the 
top  surface  uf  the  clay  de^msitea  in  the  muuld -charger. 

7.  The  combination  with  such  adjustable  striker  of  mechanism 
to  cause  it  to  rise  up  as  the  mould-cbargcr  moves  forward,  for 
the  purpose  of  leaving  the  clay  higher  at  the  back  than  at  tbe 
front  part  thereof,  in  order  to  obviate  the  difficulty  of  the  clay 
being  more  cundensnt  in  the  front  than  iu  tbe  rear  part  of  the 
charger  when  its  back  movement  is  made. 

RAILWAY    RAILS. 

AwrrjBT  Gervot.  of  Lyons,  director  of  the  Lyons  Railwav,  for 
means  to  prolong  the  durabilitg  ofraiU  an  mitvajfe. — Patent  elated 
February  l.S,  IHAS. 

Claim. — The  means  described  of  prolonging  the  durability  of 
rails  used  on  railways. 

It  has  been  observed  that  the  wrought- iron  rails  of 
railways  become,  by  exposure  to  the  weather,  and  hy  the  pas- 
sago  of  locomotives  and  other  machines  over  them,  very 
much  weakened,  losing  their  fibrous  structnre,  and  assuming, 
inntrad,  a  crystalline  appearance.  The  patentee  therefore 
proposes  to  pndong  the  durability  uf  such  rails  by  the  applica- 
tion of  his  method,  which  consists  in  the  application  to  them  of 
heat,  after  eight  or  ten  yeant'  use ;  by  this  meauH  restoring  to 
them  their  fibrosity.  The  intervals  at  which  it  will  be  necessary 
to  subject  them  to  this  process  will  depend  upon  the  quality 
of  the  iron,  and  on  the  traffic  to  which  they  are  subjected,  and 
which  may  be  decided  by  any  engineer,  inr  the  purpose  of 
henting  the  rails,  tbe  patentee  employs  a  furnace  divided  into 
two  compartments,  and  cunnecteu  by  flues  through  which  the 
heat  passes  from  one  division  to  another,  and  capable  of  being 
opened  or  closed.  The  rails  are  placed  in  the  furnace  and  laid 
upon  bars,  sufficiently  near  to  preclude  their  bending  when  red 
hut,  and  while  the  rails  in  one  division  are  being  rendered  red 
hot.  those  contained  in  the  other  department  are  allowed  to 
cool.  When  they  have  become  sufficiently  cool,  they  are  with- 
drawn from  the  furnace  and  restored  to  their  original  use. 


COMBINATION   REFLECTORS. 

In  the  last  number  of  tbe  Jountal  (p.  2(1I),  we  gave  a  paper 
"On  the  Ailmission  of  Daylight  into  Buildiug*,"  hy  .Mr.  Hcs- 
keth.  For  the  want  of  drawings,  the  description  of  "the  Com- 
bination Reflectors"  does  not  appear  to  he  esMily  understood : 
wo  have  therefore  obtained  the  engravings  tbe  better  to  illus- 
trate the  subject. 

Let  A  B  K  p  (fig.  1)  he  a  section  through  n  rectangular  open- 
ing for  light  exposed  to  a  liemi^phcre  of  sky,  the  section  being 
at  right  angles  with  Uo  uf  the  sides  of  the  rectangle.  Let  the 
aides  a  c,  b  i*,  of  the  opening  be  siiuare  with  the  face,  and  let 
c  E,  f»  p,  be  splayed  olf  at  equal  angles  ime  to  tbe  other.  Let  us 
consider  first  only  the  plane  uf  the  section.  Join  Bc  and  8  »:, 
and  bisect  ihcm  in  u  and  i.  respectively.  With  centre  o  rod. 
0  c  describe  circle  c  b  b,  passing  through  a  (because  b  a  c  is  a 

as* 
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right  angle).  With  centre  l  rad.  lk  deftcribe  circle  b  n  a. 
Proiluce  R  o  cutting  circle  c  h  b  in  h.  Join  ii  a.  Then  n  is  a 
{K>int  in  circle  k  h  b  »!»<>,  because  b  h  b  it  a  right  angle.  Tliruu^^h 
B  dniw  M  K  pMntllcl  tu  k  ii.  Now  ar.  is  ttie  line  tif  one  of  the 
tH-o  extreme  oblique  rays  vrbich  can  pitas  throufch  the  upeiiing 
(a  f  being  the  other).  Altio  frum  every  point  in  that  pnrt  u( 
lilt)  Aky  which  in  intercepted  between  fb  and  pa  produced, 
triitagles  of  myx  will  paas  through  the  opening  limited  by  its 
RideH.  Thexe  rnyM,  if  jtyMteninttbea  acconling  to  their  parallel 
directions  ""^^  furm  Dnrallelogrdms  parallel  to  every  line  be- 
tween B  K  and  A  r.  Taking  thetw  parallelograms  in  order,  from 
the  line  of  ibe  extreme  ray  a  s  to  the  line  of  the  other  extreme 
ray  a  r,  their  widtliA  on  a  e  is  o;  theii  widthi  then  continually 
iaereate  up  to  the  pcrpendiculnr  to  a  n,  and  then  coatiaually 
dimintah  till  on  a  r  tbey  are  again  u. 


L^'' 


ET 


Fa 


Pro.  I. 

A  very  approximate  proportional  value  of  these  parallelo- 
grams mny  be  obt^iined  by  taking  the  widths  at  certain  itmall 
equal  angular  intervaU  mk  they  pass  from  a  b  to  a  p.  These 
small  intervals  will  subtend  equal  angles  m  long  ah  the  centre 
lines  of  the  successive  parallehtgrams  pass  through  the  centres 
of  the  circles  on  which  the  degrees  are  measured,  and  let  us 
take  two  degrees  as  the  enunl  intervalH.  Take  any  such  paraU 
lelogram  ii  e  k  m — then,  therefore,  v  ii  u  iH  a  right  angle,  there- 
fore u  H  (or  chord  of  arc  B  ii)  measures  its  width.  So  the  chords 
i»f  the  arcs  from  b  to  a  ii  {rad.  t,  a),  taken  »t  twu  degrees  inter- 
vals, measure  all  the  pafallelogramii  at  nuch  intervalu  as  far  as 
the  uariillel  of  k  ii,  Thus  far  b  nnd  >:  have  been  the  poiotii 
whict)  limit  the  widths  uf  the  pamlleKigramif;  but  on  passing 
the  parallel  of  G  u,  b  and  c  became  the  limiting  points.  At  this 
parnllel  b h  is  the  chord  of  both  circ)e»— a  h  r  and  bug.  Also 
the  chords  from  arc  B  b  to  arc  a  h  a,  taken  at  such  ^  intervalti, 
will  measure  all  the  remaining  paraUelograms  at  similar  inter- 
vals, as  far  as  the  perpendicular  tu  a  b.  Therefore  the  sum  of 
the  chords  of  srcs  from  b  t»  arc  b  h  (rad.  i.  a),  added  to  the 
sum  of  the  chords  from  arc  a  ii  to  arc  a  a  a  (rad.  o  b)  will  mea- 
sure pmpurtionably  all  the  parallelograms  passing  at  such  inter- 
vals through  the  otienin^  from  be  tu  the  said  perpendicular  to 
A  B.  Also  the  same  will  measure  the  parallelograms  passing 
through  the  opening  from  a  f  to  the  said  perpendicular  to  a  b. 
Therefore  twice  the  said  sums  of  chords  will  measure  all  the 
parnllelograms  passing  at  such  intervals  through  the  opening 
un  the  plane  of  the  said  section.  But  the  chord  of  an  arc 
=  2  X  sine  of  ^  the  arc.  Therefore  (taking  now  degrees  as  the 
intervals  instead  of  2  degrees)  2  x  sum  of  sines  from  a  to  ^  arc 
b  H  X  rod.  L  B  +  2  X  sum  of  sines  from  ^  arc  b  ii  to  |  arc  d  a  a 
X  rad.  a  a  measure  the  same. 

But  i  are  an  rad.  La  is  represented  by  z  bed  (■= 

Aadi  arc  bh  rad.  o  a  is  represented  by  Z 

And^  arcBHArad.  OB    represented  by 

Now,  patting  the  diameter*  a  f.  for  twice  the  rad.  l  a  and  the 
diameter*  a  o  for  twice  the  rad.  o  a  we  have,  b  s  X  fium  of  uoes 
from  0^  to  Z  a  K  c  4*  B  c  X  sum  of  sines  from  a  o  e  (supplement 
of  Bcu]  to  BCA  measure  the  sanic.  A  simitar  formula  will 
apply  to  the  section  perpendicular  to  the  other  two  sides  of  the 
rectangular  opening,  and  the  renults  of  the  two  formulw  multi- 

}>lied  together  will  give  a  numlrer  prvporthnafe  U)  the  quantily  of 
ight  pasting  through  the  opening. 

"  The**  arc  hcreancr  »Ue<l  dla«iHMU,  ••  tnun  exptMdm  trf  UoM  putls(  ttaro«ch 
lb*  saftoi  fvrnivtl  tijr  Uic  aidei  of  tlie  op«ilu(. 


rZBBIl(=:  A^BLb) 
Z  aCH(=^ZBOUj 

rZucA  C=}Zboa) 


The  following  general  theorem  mny  be  deduced  in  like  man- 
ner. Let  Bg.  *i  represent  a  section  perpendicular  to  two  sides 
of  a  rectangular  opening,  the  sides  being  irregular.  Figura 
the  two  pninis  which  are  in  the  lino  of  one  of  the  eKtreme  ray* 
1,  2.     Then  considering  the  successive  paralleli^Bms  wtudi 


U 


Vm.  ». 


would  pass  tbrourh  the  opening,  beginning  from  line  1, 3,  thcM 
poiots  1  and  2  will  nt  first  limit  the  width  of  such  pBraIlel»> 
gramtt.  The  succession  (t)ntinuing,  nnother  point  will  perhaps 
hecnme  one  of  the  limiting  points  instead  of  either  1  or  2.  Let 
thiri  point  be  instead  of  1,  and  figure  it  3,  say  the  next  limiting 
point  is  instead  uf  2,  and  figure  it  4;  the  next  is  (say)  instead 
of  point  .1,  and  figure  it  5;  now  suppose  the  next  limiting  point 
is  instead  of  &  (and  therefore  on  tlie  same  side  of  the  opening 
bs  1),  in  tliis  case  recur  to  point  ■(,  and  assign  a  second  figure  6, 
then  figure  the  limiting  point  in«tead  of  .S,  7;  let  the  next  be 
ituftead  of  point  \]  and  figure  it  8,  and  so  on.  The  even  num- 
bers will  thus  be  on  one  side  and  the  odd  numbers  on  the  other 
side  of  the  opening.  This  being  done,  the  table  which  follows 
will  give  the  proper  result: — 

Sun  or  Sinn. 

X  from  0"  to  Z  213 


HlBfOltlll 

8  (7^   3 


C  - 1} 


^xi= 


X  fromZ578toZ7aa 
X  frum  Z  S87  to  0° 


X  frvmZI33toZ32i 

X  from  Z  243  to  W*  +  90^  to  Z  iSJ 

X  from  Z  3&1  to  Z  6&7 

The  follijwing  are  the  rules  for  constructing  the  table:— {1.) 
Put  diagonals  in  order  1 . 2,  2 . 3,  &c.,  as  far  as  the  figures  on 
the  diagram  extend.     (2.)  If  the  same  diagonal  is  represented 

on  two  lines,  bracket  them  as  {  V  g  |  •    (3-)  ^^^  (*"  suppose) 

zigzag  lines  from  2  to  1,  I  to  3,  3  to  2,  &C.,  as  shown.  This 
forms  the  first  column  of  diogonali.  The  second  colamn  shows 
the  angles  between  which  the  sumtf  <\ffhe  nnsf  are  to  be  taken  at 
successive  intervals  of  degrees,  (i.)  Look  to  the  column  of  dia- 
gonals and  take  the  angles  in  the  zigzag  order  as  shown,  313, 
132;  324»  Ike.  The  first  line  will  be  from  0'  to  Z213,  the 
second  Z  132  to  Z  32i,  &c,  and  the  last  line  will  be  from  the 
last  three  figures  (as  above,  687)  to  0°.  (5.)  If  two  obtuse 
angles  come  in  tbp  same  line  (as  in  the  third  line  above),  put 
down  from  firnt  angle  to  00^  added  to  90"  of  the  second  angle. 
(6.)  The  third  column  is  the  multiple  \,  The  use  of  the  table 
is  as  follows: — (1.)  Measure  the  aJngunals  I  .  2,  2  .  3,  &c.,  and 
put  down  the  measures  in  order  in  feet  and  decimals.  (2.) 
Kleasure  the  angles  213,  132,  A:c.,  and  put  down  the  number  of 
degrees  In  order.  (3.)  Find  from  the  table  belovt  the  sums  of 
sines  (taking  the  supplements  where  obtuse)  and  note  them  in 
their  place.  (4.)  The  result  is  found  as  rollows:  Diog.  1  .3 
X  Bum  of  sines  from  U^  to  Z213.  4- diag.  2.  3  X  sum  of  sines 
from  Z  133  to  Z  324,  and  so  on.  The  sum  of  the  quotients  to 
be  multiplied  into  the  third  column  (^). 

So  long  a  formula  will  seldom  be  required  in  practice.  ^Vhere 
the  sides  of  the  opening  are  similar  it  will  be  sufficient  to  go 
only  up  90°  from  the  line  of  the  extreme  ray.  Thus  in  fig.  I, 
which  is  figured  according  to  the  rule,  the  formula  r 

I'lagaoBli.  Siita  at  Sl&em. 

I  }        ^    '^*""      ^'  ^  ^^* 

X   from  343  to  435 

X    from  354  to  546 

The  third  line  is  nil,  bccnuso  354  and  546  are  both  right 
angles.  The  third  column  (^1  of  the  formula  ta  cancelled, 
because  we  have  considered  only  the  parallelograms  up  to  ilia 
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perpendicular  to  A  B,  ind  the  result  would  have  had  therefure 
to  be  doubled. 


Fio.  i. 


Fig.  3  Ifl  a  diagram  showing  the  application  to  openings 
through  Doors,  Hcc,  as  welt-holen  under  a  skylight.  The  figures 
Apply  to  the  quantity  of  light  pasiiog  through  the  bottom  open- 
ing l}i.    The  formula  b— 


Dt*(anA(>. 

Sun  of  81  on. 

1   . 

9 

X  from 

0*  to  213 

' 

9  . 

3 

X  from  138  to  S'ii 

{t- 

5 

X  from  943  to  AM 

-xi= 

«  . 

6 

X   from  465  to    0 

o 

Tabl8  q/"  /*e  SmmM  nf  5iiwt 

qf  ArcM 

taken  el 

atierrali 

q/" 

'ytgrfta 

/hm  0'' 

to  913",  Xadiui  1  /o  2  dtetmat  plact$ 

I>if.       8«BI  or  9inn. 

D*«. 

3timi  of  Sines. 

Dvf.     e 

lama 

of  SI  DM. 

1    .... 

02 

31 

a 

44 

6I«... 

21 

1  .  95 

S  .... 

0& 

32 

....    a 

97 

62  ... 

3( 

\  .  84 

3  .... 

10 

33 

....     9 

52 

63  ... 

3 

.  73 

4  .... 

17 

S« 

....    10 

07 

64  ... 

35 

.  63 

5   .... 

26 

35 

....    10 

65 

65   ... 

3: 

I  .  53 

6  .... 

37 

36 

....  11 

24 

66  ... 

3^ 

.  45 

1  .... 

40 

37 

....  11 

84 

67  ... 

3; 

.  36 

a  .... 

63 

36 

....    12 

45 

6S  ... 

3( 

\  .  30 

V  .... 

78 

39 

....    13 

08 

69  ... 

3- 

.  23 

10  .... 

96 

40 

....    13 

73 

70  ... 

3t 

t  .  17 

u  .... 

I  . 

15 

41 

....    14 

38 

71   ... 

3' 

)  .  U 

12  .... 

1 

36 

42 

....    15 

05 

72  ... 

4( 

\  .  06 

13  .... 

1  . 

58 

43 

....    15 

73 

73  ... 

4 

.  02 

14  .... 

1  . 

82 

44 

....    16 

43 

74  ... 

4 

.  98 

n  .... 

2  . 

08 

45 

....   17 

13 

75  ... 

4S 

t  .  95 

ifif.... 

2 

36 

46 

....    17 

85 

76  ... 

4: 

I  .  91 

17  .... 

2  . 

65 

47 

....    18 

59 

77  ... 

44 

.  89 

IB  .... 

2  . 

96 

48 

....    19 

33 

78  ... 

.   4. 

)  .  87 

19  .... 

3  . 

28 

49 

....    20 

08 

79  ... 

4( 

>  .  85 

20  .... 

3  . 

63 

50 

20 

85 

80  ... 

4 

r  .  84 

SI  .... 

3  . 

9H 

51 

....    21 

63 

81  ... 

4( 

I  .  83 

22  .... 

4  . 

36 

52 

....    22 

41 

82  ... 

4' 

)  .  82 

23  .... 

4  . 

75 

53 

....    Z3 

21 

83  ... 

5( 

}  .  81 

2i  .... 

i  . 

16 

54 

....    24 

02 

84  ... 

5 

.  80 

25  .... 

5  . 

58 

55 

....    2\ 

84 

85  ... 

b\ 

t  .  80 

26  .... 

6  . 

02 

56 

....    25 

67 

86  ... 

5; 

I  .  80 

87  .... 

6  . 

47 

57 

....    26 

51 

87  ... 

54 

1  .  80 

SS  .... 

6  . 

94 

&B 

....    27 

36 

88  ... 

.    51 

k  .  79 

29  .... 

7  . 

43 

59 

....    28 

21 

89  ... 

5< 

i  .  79 

30  .... 

7  - 

93 

60 

....    29 

08 

90  ... 

.    5 

r  .  79 

JIbte.— To  And  Ibttun  ofiloM  betwten  any  two  vn  rJcduci  tbe  oanbar  opnoilM 
tfeo  Mwllcv  KK  from  UiU  ap|j<M)u  tb«  lugti  arc,  iho* :  •era  of  sUms  ftora  lS°  U> 
n''=7».Vi*-2.Kf  =  £!  .w.  It  win  be  Kfntrally  lufSckfil  M  UW  only  OMitecl- 
bmI  pbcc  ror  tb«  ■umi  of  wiat»,  tod  ontf  frDly  foi  iHe  parU  of  «  foot  In  mMaurinf 
Utt  dlagooala. 

We  extract  the  following  additional  particulars  relative  to 
the  practical  applicntion  nf  the  invention,  from  a  pnmphlet 
iKued  by  MeiiMrK.  Hoyd  and  Chapman,  of  Welbeck-strcct,  who 
are  the  sole  manufactures  of  the  Combination  Reflectors. 

Keflectors  are  required  to  be  Id  combintUioM,  for  the  follow- 
ing reasoofi:-" 


Ist.  Single  reflectors,  having  to  he  placed  so  as  to  reflect  the 
light  from  the  sky  to  a  particular  part,  would  generally  have  to 
be  fixed  agkev,  and  in  such  a  manner  as  io  project  in  an  incon- 
venient or  unsightly  manner  either  outside  or  inside  of  a  win- 
dow, 

Snd.  If  projecting  outride,  many  of  the  rays  from  either  side 
teiU  be  rrfiertixt  upon  the  outside  of  Ibp  waU;  if  projecting  intide^ 
many  nf  the  aide  rays  will  be  intercepted  by  thejamtta  of  the  win- 
dov  before  reoching  the  reflector. 

3rd.  Single  reflectors  are  difficult  to  regulate, 

4th.  If  made  of  a  material  which  will  stand  the  weather  and 
atmosphere  of  towns,  the  ant  will  increase  in  a  much  greater 
ratio  than  the  increase  of  tixe. 

Now,  a  reference  to  these  four  objections  in  order  will  show 
reasons  for  the  adoption  of  the  combin8ti<inii. 

1st.  Combination  reflectors  are  arranged  in  any  given  ptane^  and 
within  anjf  ffitvn  thictnum;  Buch  as  in  the  revoni  of  a  window,  in 
the  sBace  occuoied  by  a  dwarf  window-hlind,  &c. 

2na.  Being  disposable  within  the  thickness  of  the  wall  of  the 
opening,  the  eide  rnys  of  light  arc  not  intercepted  by  the  jambty 
and  after  reflection  patts  nt  once  into  the  room. 

3rd.  The  combinatioa  may  be  regulated  by  a  simple  lever 
movement,  so  as  to  regulate  or  vary  the  light  at  pleasure,  and 
instantaneously  from  the  inside  of  the  room. 

4th.  The  combinations  consist  of  comparatively  rniaU  reflec- 
tors, and  the  required  number  of  smaller  ones  will  be  much 
less  costly  than  one  larger  one  of  equal  area:  for  instance,  in 
the  article  of  glaas  alone,  where  ten  pieces  of  glast,  each  1  foot 
«uperl)cat,  cost  13*.  \<t.^  one  piece  of  10  feet  costs  9/.  U.  8<f. 


/A 


u 


Pio.  4. 


The  reflectors  used  to  resist  the  action  of  the  atmosphere 
are  made  by  cheniically  depositing  metallic  silver  upon  the 


270 


THE 


5R 


>URNAL. 


back  of  ftlass,  by  which  n  reflector  more  briUinnt  than  a  com- 
mon mirror  is  ubtained,  nnd  no  air  or  damp  can  come  in  con- 
tact with  the  reilectin>r  iturfHce.  Tbift  prorem  cannot  be  ap- 
fiUed  without  ffrent  additional  expense,  aud  riak  of  failure^  to 
arce  ourfacec 

The  general  system  may  he  best  explained  by  the  dia^am 
{Hg,  i),  ubich  represent!!  the  section  through  n  window  7  feet 
high,  giving  tight  to  a  room  which  opens  into  an  alley  supposed 
to  be  6  feet  vide,  and  to  hfive  the  opposite  buildings  18  feet 
high  atiiive  the  windnw-nill.  The  limit  of  the  direct  light  which 
enters  in  ihown  by  the  line  a  n,  so  thut  it  fallB  on  the  flour  only 
tu  tbe  extent  uf  i  feet. 

Now.  suppose  ft  reflector  placed  within  the  reveal  A  inches  in 
width,  and  as  long  as  the  opening  is  wide,  as  nt  e&,  then  the 
ray  a  by  from  the  top  of  the  oppottile  building,  will  be  reflected 
in  the  direction  Ac,  and  the  ray  de  will  be  reflected  in  the 
direction  e/;  Ac  and  ef  show,  therefore,  the  extent  of  the  re- 
flected light  from  the  reflector  eb*  If  three  other  reflectors, 
AS  Khuwn,  are  placed  under  e  6,  then  they  will  reflect  the  light 
as  repreaeated  by  the  other  diverging  lines.  The  reflected 
light  from  all  four  reflectors  will  trarerise  the  whole  room, 
whatever  may  be  tbe  distance  of  tbe  back  wall  from  the  win- 
dow. If  the  bark  wall  were  30  feet  from  the  window,  tlie  light 
would  cover  the  upper  8  feet  of  the  wall,  and  the  ceiling  to 
7  feet  from  that  wall. 

ir  the  reflectors  are  moved  fio  as  to  he  nearer  tlie  horizontal 
position,  tbe  light  will  be  thrown  more  upon  tbe  railing;  if 
they  are  turned  to  he  nearer  the  verticjil  position,  the  light  will 
be  lowered  towards  the  floor.  Owing  to  their  being  placed 
within  tbe  thickness  of  the  wall,  tbe  rays  which  come  from 
either  side  of  the  opening  up  and  down  the  alley  are  reflected 
bideirays  into  the  room,  so  as  to  illumine  tbe  ftide  walls. 

The  diagram  shows  the  combination  as  applied  to  the  lower 
hair  of  the  window.  This  will  give  the  greatest  quantity  of 
light  with  ietui  cofl.  But  if  they  are  placed  in  the  upper  part 
of  the  window,  they  will  give  a  mora  pleanuff  light. 

It  will  be  easily  seen,  that  if  the  rejectors  are,  instead  of 
being  parallel  planes,  placed  at  di^Terent  angles  with  the  horizon, 
the  reflected  light  may  either  be  diffused  to  a  greater  extent,  or 
be  more  concentrated  as  iniiy  be  desired. 

In  some  instances  on  oblitjue  arrangement  will  be  nioit  mut- 
able. 

Tbe  following  are  the  usual  applications  of  this  combina- 
tion:— 

1. — Where  a  defintd  effect  in  required,  the  reHectors  are  fixed 
■o  as  not  to  be  moveable. 

2. — They  arc  made  to  be  easily  regulated  by  movement  from 
the  inside,  so  aa  to  produce,  at  pleasure,  different  effects  of 
light. 

li. — They  are  made  with  wrought^iron  backfi,  sn  that,  in  an 
instant,  they  moy  be  closed,  by  a  lever  movement,  as  before 
mentioned^  and  thiiK  form,  at  oiKe^  n  fireprw)/ abutter  extern.-i|[y, 
nnd  a  brilliunt  rejiettor  internally,  so  as  to  assist  the  artificial 
illumination  of  the  room  ivt  night,  nnd  be  ornnmentiil  aliio. 

4. — They  may  be  combined  with  glaxs  ventil.iting  louvre^. 

fi.— They  may  occupy  the  place  of  dwarf  wiudow-blinfls. 
These  are  made  either  with  reflectors  of  flat  gliss,  or  with 
reflecting  glns^  prigms. 

6. — Fig  !>  hhows  a  combination  ii  k,  fixed  on  a  wall  under  a 
skylight  A  o,  to  reflect  tlic  rays  into  the  part  under  c  n,  «rhicl) 
may  be  continued  to  s  considerable  distance,  a  g  shows  tbe 
direct  ray,  which  enters  furthest  tinder  o  n.  But  the  reflected 
light  from  the  conibinatioa  penetrates  under  c  n  to  any  ditttance 
uji  to  the  furthest  wall.  The  ray  falling  from  a  on  the  top 
reflector  a  i»  is  reflected  to  </.  That  from  b  is  reflected  to  v,  so 
that  the  reflected  Hfiht  from  the  reflector  a  A,  is  boundi-d  by  tbe 
line«  a  c,  and  6//.  The  directions  of  the  rays  from  the  other 
reflectors  of  the  combination  are  aliown  by  tbe  dtber  diverging 
lineit.  Tbe  reflectont  of  such  a  combination  may  (as  in  the 
first-dcKribed  system)  ba  disposed  «o  ns  either  to  diffuse  the 
light  more,  or  to  concentrate  it,  as  may  be  desired. 

One  great  advantage  in  this  aystem  of  lighting  apartments  is, 
thut  tlie  light  may  be  reflected  upon  the  coiling,  which,  being 
gencrnlly  the  lightest  coloured  surface  in  tbe  room,  is  the  best 
fur  diffusing  the  light  by  secondary  reflection,  and,  being  above 
the  sight,  reflects  the  light  in  the  muvt  agreeable  manner. 

*  Ab  wlvftnutr*  or  the  comblnitlon  mar  here  tw  noifd  ,  vii.  thai  If  any  btpAfclor. 
Ui€b,  •raotd  dttfuw  the  Itithl  orrruy  lA  rtrt  widtlt  oTiurfin,  ni>e  4  Umn  Iba  widlli 
would  not  cofer  10  mucb  a*  16  fnt,  Uiaflfb  0I  vount  Uir  lltht  wotUd  bi  mon 
Inlciuca 


In  many  in<;tanccs,  as  In  Manchester  warehouses,  and  other 
places  where  the  light  requires  careful  regulation,  there  will  be 
the  advantage  of  obtaining,  at  pleasure,  any  angle  of  incidence. 
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In  many  cases  where  suflicient  daylight  is  obtained,  much  valu- 
able spnce  has  been  lost  by  the  necessity  of  having  large  un- 
covered yards  to  the  houses,  of  confining  part  of  tbe  buildings 
to  one  Ktor)*,  or  of  funning  shafts  or  well-oolett  in  the  floors  la 
allow  the  light  to  pass  to  a  lower  utory.  A  mucft  hiyer  space 
may  now  be  covered  with  building  than  could  otherwise  be  so 
covered,  because  by  the  use  of  the^e  Reflectors  much  kn  space 
14  required  than  formerly  for  obtaining  a  sufficiency  of  day-  ' 
light. 


INCLINED    PLANE   ON   CANALS. 

In  our  last  number  (p.  ?0l)  we  gave  a  dciicription  of  the 
Blackhiil  Inclined  IMimc,  from  a  paper  read  by  Mr.  Lenlie,  at 
the  Koyal  Scottish  Society  of  .\rts.  Since  the  poper  was  pub- 
lislied  the  author  baa  Eearncd  that  three  inclined  ulanen  for  boats 
wore  constructed  nl*out  ten  yenrs  ago  by  Sir  Williuni  Cubitt,  on 
the  Chaid  Canal,  Sumerset.shire,  and  that  they  have  acted  quite 
satisfactorily.  One  near  Chard,  which  is  a  uiugle  iucltne,  takes 
tbe  boat,  lying  dry  on  a  carriage  having  four  wheels,  over  a 
summit,  anO  down  another  incline  into  the  upper  reach  of  the 
canal.  Tbe  height  of  this  incline  is  about  k6  feet,  and  the 
gradient  1  in  H.  The  motive  power  is  a  iiirhine  wheel  at  the 
fi>ot  of  tbe  incline,  working  a  wire  rope  over  the  top  of  the  car- 
riage.— Another  at  Mrantnge  takes  the  boat  refloat  in  a  caisson, 
set  on  a  carriage  having  six  wheeU.  This  in  a  double  incline, 
with  a  chain  pasiiing  round  n  horizontal  drum  or  sheave  at  the 
top,  and  U)c  motion  is  communicated  by  running  more  water 
into  tbe  descending  than  the  ascending  caisson,  breaks  or  other  I 
apparatus  being  provided  ff>r  stopjnng  or  checking  the  motion,  I 
'1  be  caisson  is  28  ft.  fi  in.  by  0  ft.  9  in.  inside;  but  as  the  gates 
open  inwards  tbe  boat  cannot  be  longer  than  S^  or  tf6  feet. 
1  he  height  of  this  incline  is  'i^^  fe«t,  and  the  gradient  1  in  8. — 
A  third  incline  at  llmiiiater  is  of  similar  coustraction  to  the 
last  described. 
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'  Rome  in  the  Nineteenth  Century;  containing  a  romplete  account  of 
tke  Jtuiiu  nf  the  Anrient  Citt/,  the  Remaifu  of  the  MuUUe  Aget^ 
and  the  M'tnummta  of  Afokern  Times,  By  Chabixittk  A. 
Kaths.     Fifth  Kdition,  9  vols.      Boha'g  Illustrated  Library. 

I      London:  H.  G.  Bulin.  1H5S. 

^Irs,  Eaton's  book  KtUl  remaiiix  the  special  book  on  Rome, 
and  Mr.  Boho  has  rendered  a  considerable  service  br  bringing 
it  befure  the  public  in  a  cheaper  Riid  more  acceniiible  form. 
^\^lile  populiir  in  its  Htyle^  this  work  \*  nut  wanting  in  thoae 
references  to  clasisical  authorities  which  are  ementiul  to  f^ive  it 
A  Ktaml&rd  charju'^ter.  The  nutes  of  this  class  are  numeroue,  as 
indeed  they  must  he  if  the  BtructureH  nf  ancient  Rome  are  pro- 
perly illuKtntted.  By  the  public  thi«  work  will  be  received  as 
supplying  a  great  want,  and  furnishing  them  with  Hotind  infor- 
mation on  a  subject  which  is  always  of  interest:  and  yonn^eT 
professional  readerg  will  find  here  those  general  details  which 
will  prepare  them  to  receive  and  appreciate  the  engravings  and 
descriptions  of  the  great  edifices  of  antiquity  and  of^  their 
.  modem  rivals.  In  a  work  so  wide  in  its  subject,  it  is  of  course 
I  impossible  to  expect  a  completeness  of  delineation  on  any  one 
subject.  Thus  to  the  architectural  student  the  space  devoted 
to  St.  Peter's  will  appear  too  scanty;  but  thix  is  unavoidable, 
for  it  rei^uires  volumes  for  itself,  and  atlases  of  drawings.  Mrs. 
Eaton  has,  however,  an  srtiMlic  appreciation  which  makes  her  a 
ro)>d  painter  of  Ilome  in  its  ancient  and  modern  condition. 
\Ve  cannot  necessarily  expect  architectural  essays,  or  novelties 
in  Hrchvological  research,  but  we  may  read  with  interest  the 
Tiews  of  such  a  writer  upon  the  moauments  of  Ronie^  even  if 
in  some  cases  they  involve  depreciating  cununents  on  the  build- 
inga  of  Michael  Angelo. 

It  ii  not  so,  however,  with  St.  Peter's;  and  to  the  architect 
anxious  to  know  the  effect  produced  on  the  mind  by  such  a 
great  work,  the  following  will  be  welcome.  ^V'hat  may  be  called 
architectural  sensations  are  seldom  expressed  fully  except  by 
acknowledged  critics,  and  we  rarely  get  a  measure  of  public 
feeling.  'I  o  an  ;*rchitect,  however,  the  irapressioa  produced  on 
the  mind  by  a  great  work  is  a  Nribjert  nf  intcre><t,  for  whatever 
reasons  he  may  have  for  imagining  that  in  the  design  of  his  own 
wurks  he  hau  complied  with  all  requirement*',  still  he  is  anxious 
to  know  how  far  the  public  are  ini|^ressionable.  The  conviction 
of  being  able  to  achieve  a  great  success  in  this  way  is  one  of  the 
atrungest  inducements  to  the  exertions  uf  a  man  of  genius. 
Mrs.  £atoD  asys : 

**  The  interior  harst  upon  our  sitoniibed  |aze,  resplendest  in  \x%\xi, 
intgniflcence.  and  beanlj,  txyuod  ill  that  taiapnation  can  conctive.  Iti 
appareat  ■inalloets  of  mc,  however,  mingled  aoms  degree  of  larpriie, 
and  even  diuppain latent,  wiih  sty  sHwirstioa ;  but  at  I  tlawl;  walked 
upits  long  Qsi«,  empineUed  wilh  the  rarest  and  ricUest  maiblei,  and 
adorned  witb  every  art  of  aculpture  and  of  Uite,  and  caught  through  the 
lofty  srchet  opening  view*  of  chapeU,  and  tombi,  and  altars  o(  lurpstiing 
splendogr,  I  felt  thai  it  was,  indeed,  unpsrsltelcd  in  beauty,  In  magni- 
tude, and  niigQificenee,  and  one  of  ibe  noi>Ieal  and  aiost  woadeiful  of 
the  worlti  of  man. 

"  We  |>suted  beneath  Ibe  loftj-  dome — which,  like  heaveo  itielf,  seema 
Ut  riie  above  our  head,  and  around  nbose  golden  vault  tbe  figursi  of  tbo 
Apostle*  appear  enahrined  in  glory  ; — and  leaning  agninst  the  rails  of  the 
Confessional  of  St.  Peter,  hmked  dnwn  to  that  magnificent  tomb,  where, 
licbted  by  s  thouMod  never-dyingr  iamix,  and  canopied  by  the  wreathed 
pillars  and  curtained  feitoons  of  tbe  bisi«n  ubernaule — ttie  mortal 
mnaioi  uf  tlie  A|>oittc  rcpiiie.  On  erery  ii<le  the  Latin  crota  opened 
opoD  u«  in  lengthening  beaaty,  and  decked  in  various  ipleadour,  ithieh 
tbe  labour  of  ago,  tlie  wealth  a(  kingdom),  the  apnila  of  antienl  times, 
and  the  pruudeal  in«entian>  of  modero  magnificence,  have  combined  to 
(arniih.  Yet,  witb  all  its  prodigality  of  ornaoient,  it  is  not  overloaded  ; 
and  while  ita  richneu  chsrtot  tbe  eye,  U>  purity  and  harmony  satiify  the 
taste.  Thereia  no  fulgarity,  no  ahow,  no  glare,  no  Itttio  pahry  detail, 
to  catcli  the  attention  and  take  from  the  grsTidEnr  of  the  whole.  All  ii 
sabsciriRiit  to  the  general  effect.  Tbe  interior,  indeed,  on  tbe  wbole,  aa 
farsurpssied  my  bigbly-raiaed  expectalioui.  aa  Ibt-  exterior  fell  ahatt  of 
tbew.  Yet,  nolwithtianrling  itx  beauty,  I  waa  conscious  of  a  ipccies  of 
disappointment  too  rommanly  U\t,  when  what  we  have  long  dwelt  on  in 
laary  ia  seen  in  reality.  Ic  was  equil,  perhaps  superior,  to  nhat  1  hsd 
expected,  but  it  wat  different ;  for  we  cannot  avoid  forming  aome  idea  of 
anything  we  think  of  to  much  ;  and  St.  Peter'*,  in  the  inside  as  well  aa 
Uic  ont,  was  aa  unlike  tbe  iioage  in  my  mind  ai  posiible.  I  bad  pictured 
<  it  to  myielf  Ie*i  hcauitrnl,  and  far  leu  msgnificent,  but  more  lublime. 
I  lA'ith  an  imigidslioii  deeply  imp.cetsed  with  the  impoiiiig  effects  of  the 
tOoibie  CslbedraU  of  our  own  country,  1  expected,  from  the  immeotiiy  , 
lef  Sl  Pater'a,  ctcd  more  of  that  religioui  awe  aod  deep  wleua  mtlaa- 


eholy,  which  they  never  fail  to  inipire ;  and  I  waa  unprepared  for  its 
lightness,  decoration,  and  brilliance: — and,  above  all,  for  that  impreiaioa 
of  gaiety,  which  tbe  fint  aigbt  of  ili  interior  produces.  I  knew,  Indeed, 
it  wat  Grecisn;  but  tba  lengthening  colonnade  aod  majestic  entablature 
bad  dwelt  on  my  fancy,  aod  I  wai  aurpriaed  to  see  the  Corinthian  pllaiter 
and  the  Grecian  arch  :  and  that  arch,  however  noble  in  iiaHf,  from  the 
neoesiiiy  of  proportioning  It  to  tbe  magnitude  of  the  building,  baa  tbe 
anfortnnate  effect  of  dimiaisblog  the  apparnot  length,  which  the  penpec- 
tl*e  of  a  Grecian  colonnsde.  or  a  Onihic  aisle,  uniformly  apiwara  to 
increase.  There  are  only  four  arcbei  in  the  wbole  length  of  the  nave  of 
thia  itDroenie  church,  and  the  eye,  measuring  the  ipscc  by  the  number, 
becomes  cheated  in  the  ditlancc.  This  I  cannot  but  coniider  s  capital 
defect.  Yon  msy  indeed  argue  your  anderatandlnir,  but  not  your  seasai* 
into  a  conviction  of  tbe  lize  of  St.  Peter's  :  the  mind  believes  it,  but  tbe 
eye  remains  unimpretied  witb  iL 

"  The  windows,  too,  are  mean  and  poor-looking,  and  offeotive  to  the 
eye.  It  ia  caater,  however,  to  point  out  tbe  fault  thsn  the  remedy;  for 
wiodona  do  not  enter  gracefully  into  the  beautiful  combinatiooi  of 
Grecian  architcctnre.  Tbey  did  not  originally  form  an  ioL«gral  part  of 
it.  Tbe  templei,  the  porticoes,  the  theatre*,  and  perhaps  even  tbe  hoa>ea 
of  the  andeat  Greeks  and  Ramani,  had  none.  In  Gothic  cborohes,  on 
tba  contrary,  how  grand  aod  ma)Gstie  an  object  is  tbe  srehed  sod  thaflad 
window  I  Indeed,  if  f  may  venture  to  own  to  you  tbe  truth,  it  ii  my 
hamblc  opinion,  that  tboagh  Grecian  arcbitscture  is  admirably  adsptecl 
to  palscei  and  theatres,  and  placei  of  poblio  aaiembly,  aod  public  build- 
ings of  almott  every  other  kind,  it  ii  not  auited  to  churches ;  and  though 
it  poneaaea  a  grace,  a  lighlneu,  an  elegance,  a  gaiety,  and  a  refioenifiit, 
that  liarmoniae  well  with  tbe  amusements  and  buuneia  of  life,  it  doea 
not  accord  with  tbe  lolemn  purposes  of  Chriitian  worabip,  to  which  the 
simplicity  and  grandeur  of  the  Gothic,  and  its  impressive  affficl  upon  iha 
mind,  are  ao  peculiarly  fitted,  that  I  could  almoit  fancy  ila  eonceptioa  to 
hare  been  ao  enianatiou  from  that  devotion  it  is  so  emiaeatly  calculated 
to  inipire. 

*'  Tlic  Gothic  would  be  ai  misplaced  in  a  theatre  as  it  is  appropriate  in 
a  church.  Thia  may  certainly  arute  in  soiDe  degree  from  auociation,  but 
1  tbiuk  there  iasoiuftbing  in  ita  intrinaic  fitness.  Before  we  drove  away, 
I  stopped  to  take  another  view  of  tt>e  fav'ide  of  tbe  church,  in  hopes  of 
dnding  more  to  admire;  but  I  am  sorry  to  uy.  I  only  found  more  to 
condenao. 

"  Certaioly  same  spology  may  be  found  for  its  defects,  in  tbe  freqaeot 
ebsnget  of  plant,  sod  architects,  snd  Popca,  during  the  bnildiog  of  it ; 
and  in  the  real  or  imagiusry  necea»ity  of  bsving  an  upper  balcony  for  the 
purpose  of  giving  the  benediction ;  a  circurusiance  which  has  been  >o 
raioooi  to  iu  beauty,  that  we  might  asy  with  truth,  that  tbe  blessings  of 
tbe  Popes  have  been  the  perdition  of  tbe  church.  But  whatever  be  the 
cauie.  the  faulta  of  the  front  of  St.  t'eter'i  are  unredeemable  aod  anpsr- 
donable.  ]  believe  Carlo  Moilerno  was  the  name  of  the  man  who  had 
the  merit  of  its  present  frigblfuliieas.  It  is  aingular,  that  neither  this 
church,  nor  that  which  ranks  neit  to  it  (St.  Psnl'a,  in  London),  should 
bsve  had  their  origins!  admirable  plana  Completed.  But  we  must  judga 
of  churcbea  ai  of  men,  hy  what  they  are,  nut  by  what  tbey  ought  to  be ; 
and  1  must  lay  that  the  extenor  of  St.  Paul'a,  wilb  all  ita  faults — and 
tbey  sre  many — it,  on  the  whole,  auperior  to  St.  Peter's  in  srchitrctural 
besaty.  Nsy,  1  am  penaaded  that  if  it  were  of  the  tame  magnitude, 
liudt  of  tbe  aame  rich  and  itainleu  alone,  placed  in  Lbe  lame  advautageoua 
■ituation,  and  aurrouoded  wilb  the  ume  noble  accompanimcnU,  it  would 
be  far  more  grand,  and  more  chaste." 

The  above  comparison  between  St.  Feter'f  and  St.  Pauri  it 
one  commonly  made  hy  the  English,  and  is  perhaps  in  no  way 
tainted  hy  prejudice.  Speaking  of  the  baittaechino^  the  writer 
Bays; 

"  Uut  I  forget  that  I  have  left  yon  atanding  all  this  lime  in  the  Tomb 
of  St.  Peter  sad  St,  Paul,  whilst  1  am  talking  scandal  about  defunct 
iiueens. 

"  Kmerging  from  those  gloomy,  magnificeut  sepulchral  regions  of 
darkiieii  anil  death,  tu  ijp]>er  day,  we  alupped  to  survey  the  great  sllar 
which  ktandi  above  the  <jwnfe*siooal  of  St.  I'eter,  sod  henestb  tbedomti 
but  it  ia  nut  exactly  iu  the  ccntrei  which  rather  hurts  tbe  eye.  It  is  a 
pity  St.  Peter  had  not  been  buried  a  little  more  to  one  aide. 

*'  Above  it  riiei  the  leddacchiiui,  a  gilded  and  brazen  canopy,  with  four 
supponiog  twisted  coluuint,  made  from  the  bronu,  or  precions  Corinthian 
metal  pluudered  from  the  Pantheon,  by  L'rtmn  VIII.,  who  showed  as  little 
tsite  in  applying,  ai  judgment  in  appropriating  it. 

"  So  small  doei  thia  ugly  canopy  took  in  the  vwt  aize  of  the  cbarcb» 
that  it  ia  acarcely  poisible  to  belteve  the  fact,  that  it  ii  quite  aa  bigb  as  ■ 
modern  caatle. 

"  At  the  upper  estreaiity  of  the  great  nave,  the  figures  of  Ibe  four 
doctora  of  the  church,  made  of  ancient  bronze,  aod  bandaomrty  gilded, 
support  tbe  famoua  chair  of  St.  Peter ;  which  venerable  relic  is  also  to 
well  encBied  in  tbe  tame  precious  material,  that  it  it  difficult  to  see  any 
part  of  the  old  worm-ealen  wood  of  which  it  wai  composed.  This 
apottolic  teat  was  unhappily  broken,  an  accident  typical,  surely,  of  tb« 
fall  of  those  whum  it  ia  nietapborically  said  to  support;  metapburically — 
for  it  ia  held  up  «t  sucb  a  height  by  the  brawny  anna  of  its  supporters, 


THE  CIVIL  ENGINEES  AND  ARCHITECrS  JOURNAL. 


tbst  s  Pope  nait  n«Uj  be  a  mountebiak— which  one  of  our  Scotch 
fannen*  wivn  uaed  to  call  him — ind  biTC  lerred  ■  inccntral  ipprentice- 
ibip  to  the  an  of  Ytultia^  and  tumbling  hefore  he  eould  »eat  bimaelf  in 
it.  Fraai  the  gigantic  tiz«  of  these  four  doctors,  we  must  allow  them 
the  praiac  of  being  etTbog  piUara  of  the  church." 

Of  the  other  modern  architecture  of  Rome,  including  even, 
Hit  w«  have  Bnirf,  the  productions  of  Michael  Angeto,  Mrs.  V^iotx 
has  but  nn  unfnvourable  opinion,  and  devotes  but  little  space  to 
their  detaitn.    On  the  BaKilicaof  St.  John  Lntenui  there  are  the 

following  among  other  obaervations  : 

"  CoDtiguoui  to  the  palace,  Constantiue  ballt  the  Qaiilica ;  but  all  his 
exertktm  have  long  lince  diMppeared.  Il  bai  heen  bornt  down,  and 
built  up.  aod  enlarged,  and  improved,  and  new^fronted,  lonuay  different 
waft,  and  at  so  many  different  times,  and  embellished  bj  so  manr 
different  Popes,  that,  take  it  aa  a  whole,  it  is  odc  of  the  largest  and 
UfUcat  churches  ,vou  can  see  anywhere.  (Isuialhcrn  elctatiuo  is,  hDw- 
erer,  imposing,  notwithstanding  its  load  of  ornamenli,  and  its  glariog 
defects.  As  a  proof  of  the  tast«  which  has  beautified  its  interior,  I  Dced 
ODly  mention  that  Borromini.  the  last  architect  who  imfmrtd  it,  built 
op  the  ancient  columns  of  oriental  granite  that  supported  the  great  nare, 
in  bis  huge  whitewashed  buttreiies  ;  I  could  not  hut  mourn,  as  1  contem- 
plated ttiem,  ofer  the  loss  of  the  imprisoned  granite  columns  within,  and 
the  watte  of  marble  in  tlio  uncouth  coluiiat  aialuea  of  ibe  apostles 
without— one  of  which,  like  a  walchmsn  in  his  bus,  U  placed  i»  every 
battretis. 

"  The  high  altar  urnci  above  it  a  hu{[e  tower,  intended,  aa  I  was 
auured,  for  ornaraent — than  which  nothing  can  he  more  frightral.  In  a 
semicircular  sort  of  gallery,  which  runs  behiml  the  opper  end  of  the 
church,  tlieie  i>,  at  or.e  end,  an  altar  decorated  with  four  ancient  columns 
of  gilt  bfonze.  said  to  be  the  identical  coluoini  made  by  Aiiaustui  from 
ifae  rotira  uf  the  ships  taken  in  tlie  hittle  of  Actium,  and  dedicated  by 
Doioitiao  on  the  Capitol,  So,  at  leas:,  Marliano  aiserLs,  without  assign- 
ing any  proof.  However,  the  fact  teems  assumed  by  Tarioui  contemporary 
writers,  as  if  of  acknowledged  truth  ;  and,  probably,  they  knew  thetn  at 
least  to  have  been  brought  from  the  t^pilol.  At  all  eventi,  Ihey  are 
ttnquestionably  ancient  columns,  and,  t  believe,  the  only  in':i«nl  columns 
of  bronze  in  the  world.  At  the  other  eitremity  of  Ibis  gallery,  on  each 
aide  of  the  organ,  are  iwo  magnificent  ancient  columni  of  gialio  anJieo, 
one  of  which  wu  taken  from  the  Arch  of  Cooitintine  by  Clement  XII., 
who  replaced  it  by  one  of  while  marble. 

"The  Corsini  chapel  in  this  church,  io  the  unrivalled  beauty  and 
apleiidour  of  the  ancient  marbles  vi  hich  line  its  walls,  the  columns  which 
sustain  its  rich  f rirze  of  sculptuied  bronze,  the  gilding  whivh  emblazotiia 
its  dome,  the  polished  marbles  of  Us  variegated  pavement,  the  precious 
atones  which  gem  ita  altars,  and  the  prodigality  of  magnificence  that 
enshrines  the  tombs  of  iu  Popes — far  sur|)auea  all  thst  a  transalpine 
fini-y  could  conceive.  It  is  built  in  the  form  of  the  (irerk  cross;  but  the 
eye  II  withdrawn  from  its  perhaps  too  unobtrusive  architecture  by  the 
aplcDdour  of  its  decoration,  which  is,  howcTcr.  remarkably  chatte." 

To  Santa  Maria  Maggiore  the  writer  devuten  a  few  remarktt: 

"The  Builica  wliich  holds  the  third  rank  in  Kome,  ii  that  of  Sonla 
Maiia  Maggiore.  It  itanda  on  the  highest  of  the  two  fiimmiits  uf  the 
Esquiline  Hill,  and  ii  believed  to  occupy  the  site  of  the  ancient  Temple 
and  Cruve  of  Juno  Lucina,  an  opinion  which  seems  to  have  derived  ita 
origin  from  ■  black-and-white  mosaic  pavement,  which  wu  found  at  en 
inCi>Qbi<ler«iilc  depth  (tclow  the  patcment  of  the  church,  during  some 
alleratiunB  made  iu  il  ia  the  time  of  Benedict  XIV.,  and  wu  attributed 
to  that  temple. 

"  In  the  fourth  century,  an  old  pope  was  inslracted  In  the  proper 
situation  of  this  church,  by  a  miraculous  shower  of  snow  that  fell  in  the 
middle  of  summer,  uaclly  covering  the  spot.  I  suppose  his  Ilalini  ss  must 
have  correctly  imitated,  iu  the  building,  every  dent  and  curvature  of  the 
saow;  for  nothingelie  can  account  for  the  eccentricityuf  its  cxteiaat  slisfje. 
It  wootd  puzzle  KU  alile  geoiuelrician  to  delinu  Iu  wtiat  tigurc  it  belnngcd. 
It  can  only  he  described  liy  negstites.  It  it  not  long,  nor  sqttaie,  nor 
round,  nor  oval,  nor  octagonal,  nor  yet  triaiigulsr — though  it  approaches 
the  nearest  to  that  of  anything.  Nobody  could  luspt-ct  it  u(  being  a 
church,  but  for  the  deformity  of  an  old  brick  belfry,  which  allckn  up  in 
a  singularly  awkward  position  frotn  the  roof.  It  has  more  faces  than 
Janus,  and  they  resemble  each  other  io  nothing  hut  their  Ujjlincsa.  In 
the  ailvanre  of  one  of  these  slaitds  the  solitary  marble  ctluinii  hrriught 
from  the  Tempi*  of  Peace,  and  erecirJ  by  a  pious  popp  on  a  dispropur- 
tiuncd  pedestal.  The  other  front  boasts  one  of  the  Egyptian  Obelisks 
thai  stuud  bcfure  the  Mauruleum  of  Auguttus. 

"The  iniida  of  the  church  owes  ail  its  3>eauty  to  Its  ancient  Ionic 
columns,  which  are  supposed  to  have  belonged  to  the  Trntplc  uf  June 
Lucina.  The  roof  uf  the  nave  ia  tawdry,  DaI.  and  luw.  The  graceful 
line  of  the  colonnade  ia  broken  tiy  ariihet,  that  open  into  lateral  cliaprls 
of  rival  magnificence.  Tie  leul  dazzling  ii  that  of  Sixtut  V.;  but  then 
it  cootairis  a  tumb,  in  which  lies  the  body  of  that  pontiff,  miraculoiuly 
unchanged  by  di^ath.  lud  working  great  and  unccaiirtg  miracles.  So,  at 
leut,  1  wu  informed. 


"Tbe  aplendour  of  the  opposite  Borghese  Chapel  to  far  torpuaea  Of 
feeble  powers  of  deacription,  that  I  shall  leave  il  all  to  your  imaginatioa 
—to  which  you  may  give  abundance  of  latitude,  for  it  can  scarcely  sur- 
pass Ibe  reality.  It  contains  one  of  St.  Luke's  preciotts  performartcca,  a 
miraculous  image  of  the  Virgin  -,  but  those  who,  like  me,  have  been 
hiested  with  the  sight  of  many  of  that  Evangelist's  works,  will  proUbly 
prefer  the  paintings  of  Guido,  the  only  ones  worth  aeeiog  in  the  whole 
church,  though  even  they  wilil  not  particularly  reward  the  obaerver. 

"  Poor  Cigoli  weut  mad,  in  consequence  of  Paul  V.'s  refusal  to  alto* 
him  to  obliterate  his  paintings  on  the  dome  of  this  church,  which  be 
ardently  desired,  in  order  that  be  might  endeavour  to  execute  something 
more  worthy  of  his  genius. 

"  You  may  he  sensible  of  the  obligations  yon  owe  me  for  my  moderi* 
tion  in  respect  to  this  church,  when  1  tell  ynu  that  a  description  of  it 
has  been  published  in  a  large  folia  volume  !  1  had  nearly  left  it  without 
telling  you  that  it  contains  Ihe  real  cradle  of  Jesua  Chrtit;  or,  aa  tb* 
Ciatoda  reluctantly  coofcsied,  half  of  the  real  cradle  only." 

What  Mra.  Eaton  obaervea  of  palnces  we  shall  leave  to  her 
own  introductiuQ: 

"  Palacu,  to  an  Eogliih  ear,  convey  an  idea  of  all  that  the  imagina- 
tion can  figure  of  elegance  and  splendour.  But,  after  a  certain  residence 
in  Italy,  even  this  obstinate  early  asaocialion  ia  conquered,  and  the  word 
immediately  brings  to  our  mind  imagea  of  dirt,  neglect,  and  decay.  Tbe 
palaces  of  Kome  are  innumerable:  but  iheo  every  gentleman's  bouse  it  t 
palace, — I  should  say,  every  nohleman'i,  for  there  are  no  gentlemen  fat 
Italy  except  iiahlemen  ;  society  being,  as  of  old,  divided  into  two  clasaei* 
the  patricians  and  the  plebeians :  but  though  every  gentlrmao  ia  a  ooble- 
man,  I  am  sorry  to  say,  every  nobleman  is  not  a  gentleman  ;  Deilb«r 
would  many  of  their  palaces  be  considered  by  any  meant  fit  residences 
for  gentlemen  in  our  coufitiy.  The  legitimate  application  of  the  word, 
which,  with  us,  is  coufincd  to  a  buUdlog  forming  a  quadrangle,  and  en- 
cluing  a  court  within  itself,  is  by  no  means  adhere!  to  here.  Every 
house  that  has  a  parte  cochtrt,  and  many  that  have  oot,  are  called 
palaces ;  and,  in  short,  under  that  high-sounding  appellation,  are  com- 
prcheoded  places  whose  wretchedness  far  surpasses  the  utmost  aLretob  of 
au  EogUfth  imagination  to  conceive. 

"Rome,  however, contains  reaf  palaces,  whose  magnitude  and  fklfni- 
ficrnce  are  utotiisbing  to  transalpine  eyes  ;  but  their  lasteleta  arebitae. 
turc  is  more  astonishing  still. 

"Though  they  have  the  great  names  of  hiichael  Angelo,  Braoanic, 
Varospi,  IJemioi,  &c.  &c.  among  their  architects;  thoufih  they  are  built 
of  travertine  tlouc,  which,  whether  viewed  with  the  deepened  h net  of 
age  in  the  Colosteum,  or  the  brightness  of  recent  finish  in  St.  Peter's,  is, 
1  think,  by  far  the  finest  material  for  budding  in  the  world  ;  and  tbongh, 
from  the  grandeur  of  their  scale,  and  tlie  prodigality  of  their  decoration, 
they  adtollted  of  grand  eombinationi,  and  striking  effect,  yet  they  are 
lamentably  de»lttnle  of  arrhiti^ctuial  beauty  in  the  eiieriori  and  in  the 
interior,  Ihouith  they  are  fillrd  with  vast  ranges  of  spacious  aparttnenu, 
though  the  pidikhtd  marbles  and  precious  spoils  of  anliqoity  have  oil 
been  spared  to  pmbelUih  tbeio,  thou)tb  Ihe  genius  of  painting  hat  made 
them  her  modern  trmplei,  and  sciilpiurc  adurned  them  with  the  choicett 
remains  of  ancient  art.  yet  they  are,  generally  speaking,  about  the  raoa 
incomniDdioos,  unenviable,  uucomfottalile  dwellings  you  can  imagine. 

"  I  know  it  may  be  said,  that  comfort  iu  England  and  in  Italy  ia  not 
the  same  tbiog;  hot  tt  never  can  consist  io  dulness,  dirt,  ai>d  dilapida- 
tion, anywhere.  Italian  comfort  may  ront  require  thick  carpets,  warm 
fires,  or  dote  rooms ;  hut  it  can  he  no  worse  of  clean  lloors,  coiumodiona 
furniture,  and  a  hnuse  in  good  repair. 

"In  habitations  of  such  immeme  size  and  co«tly  decorations  as  ibete, 
you  look  for  libraries,  baths,  muiie-roflms,  and  every  appendage  of  refioe- 
ment  and  luxury;  but  these  things  are  rarely  to  he  found  in  Italian 
palaces.  If  they  were  arranged  and  kept  up,  indeed,  with  anything  of 
English  propriety,  constsicncy,  order,  or  cleanlineHS,  many  nf  tbem 
would  be  noble  habitations ;  but,  tn  the  best  of  them,  ynu  see  a  barren- 
nets,  a  nrgleci,  an  all- prevailing  look  of  misery — defifience*  everywhere 
and  cunteinptible  meanrcises  adhering  to  grasping  ma«iiiflcCMCe.  Bst 
nothing  is  to  ufTentivc  at  the  dirt.  Among  all  the  palaces,  there  is  no 
such  thing  as  a  palau'e  of  cleaidineti.  You  see  (and  that  is  not  tbe 
worst)  yiiU  SKicU  abominable  dniighilU,  headed  up  againat  tbe  walls  of 
splendid  palaces,  and  foul  heaps  of  ordure  and  rubbish  defiling  tbeir 
columned  cuurts;  ymi  atceod  noble  marble  staircases,  whose  cosily  mate> 
rials  are  invisible  beneath  the  accumulated  filth  that  covers  them  ;  and 
ynu  are  lickcued  with  the  noxious  odours  that  assail  you  at  every  turn. 
You  pats  lliruuKh  lodg  suites  of  ghastly  room«,  with  a  few  crazy  old 
tables  and  chairs  thinly  acalteied  through  them,  and  behold  around  foa 
nothing  but  gloom  and  discnmloit. 

"  The  custom  of  abandoning  Ihe  ground-floor  to  menial  purpniea,  ex* 
cept  wbrn  iiard  for  shop* ,  which  it  ahnost  nnvversal  throughout  luly, 
and  cohering  il»  windows,  both  for  security  snd  economy,  with  a  Btroa| 
iron  urate  nithout  any  glass  behind  it.  contributes  to  give  the  hooaei 
and  psiacci  a  wrettbed  and  dungeon-like  appearance. 

*'  It  is  no  iiTicimomon  thing  for  an  Itali'in  iioidemsn  to  go  up  i-ito  tbt 
attics  of  hit  own  palace  himaelf,  and  to  let  the  principal  rooui  t«  lodger*. 


THE  CIVIL  ENGINEER  AND  AECIllTECrS  JOTTRNAL. 


Proad  11  hi*  ti.  bn  thinla  Ihii  do  de^railitton  ;  though  he  would  apurn 
\Jkht  iilra  t>f  illowinf  hit  loni  lo  foltow  loy  profeuion  Mve  thRt  of  »rn)) 

br  of  ibi>  ctiurch.  lie  wdoM  loaner  m  Ibem  dependtntfl,  Kitlcren. 
•vn-droptxrv.  ipif*.  K'nil'lerft,  cora/iVrJ  Mrrmfi.  polite  ro|ue*  of  ^of 
Ikfod,  or  ev«n  t»«Kgan,  thin  honeti  merchsnu,  Uwfert,  or  pbyiicitnt. 
f  "  The  ViMaa  Pilice  bu  Its  lower  atorv  let  oul  into  ibnpt,  sod  iti  ni< 
I  perior  one*  occupied  hj  >boDt  tw«iity  difTcrerit  fimiliei ;  imong  which 
[  the  duke  aid  docbeti  liie,  in  «  corner  of  their  own  piltee. 

'  It  b  the  Mme  caie  witb   more   (ban  ba!f  the   noblci  of  Rome  and 
^Kaplei.     But  the  Doria,  the  Borghesc,  and  the  Cvloniia,  ]>a»eii  enough 

pf  Ibcir  aacient  wealth  to  lupport  their  hereditary  dignity,  and  Ihcir  itn- 
«Me  palieea  are  filled  onljr  with  their  own  fafoiliei  and  de|>endantt. 

Jfot  bM  that,  though  lodgioga  are  not  let  »t  the  Doria  Palacp,  hutter  ii 
^fegutarly  told  there  crerj*  week,  which,  ia  England,  wonid  leem  rather 
Ibo  eitraordinary  trade  for  ooe  of  the  flnl  noblenieti  in  the  land  to  carry 
Ion  la  hii  own  hous«.  Tet  this  very  butter-telling  prince  lookt  down 
I  Vith  a  apeciei  of  contempt  upon  a  great  Brillih  merchant." 

The  Villa  or  Casino  of  Raphael  is  a  favourite  with  the  writer : 
"Since  I  hare  been  in  Rome,  miny  are  the  Tiilti  I  hare  paid  to  the 
Caaiflo  of  Raiiha«l,  which  waa  the  eboien  aceoe  of  bia  retirement,  and 
ftdorned  by  hia  geoioi.  It  ia  about  half  a  mils  from  the  Porta  del  I'o- 
|>ol4.  The  firit  wooden  gate  in  the  lane,  nn  the  right  of  the  entrance 
iaio  the  grnonda  of  the  Villa  Bargheae,  leads  you  loto  a  vineysni,  whicb 
you  rron  lo  the  Caaino  di  Raffaello ;  for  it  ttill  bears  b»  Dtime.  It  is 
uufomriiheil,  except  with  catki  of  wine,  and  uniDhabited,  exccfit  by  a 

ItVitadims,  who  sbuwa  it  lo  strangers. 
"  We  pasted  through  two  rooms,  painted  by  bii  acholara ;  the  third, 
which  was  hia  bedroom,  ia  entirely  adornnd  with  the  work  of  hii  own 
Landa.  It  is  a  small  pteaunt  apartmeat,  looking  out  on  •  little  green 
lawn,  fenced  in  with  trees  irregularly  planted.  The  walla  are  corerrd 
isitb  arabesques,  in  Tarioui  whimsical  and  besotiful  designs — such  ai  the 
■ports  of  children  -,  I»Tes  balancing  IhomscWes  on  poles,  or  mounted  on 
horseback,  full  of  g!ee  and  mirth;  P^uiia  and  Satyrs;  Mercury  and  Mi- 
scrra ;  flowers  and  cnrliog  teiidrili,  and  every  beautiful  composition  that 
■oald  suggctt  itself  to  a  mind  of  taste,  or  a  classic  imagination,  in  its 
IDMt  sportive  mood.  It  is  impossible  to  describe  to  you  the  ipirit  of 
ib«M  desjgna.  The  cornice  ii  supported  by  paint«d  Caryatides,  The 
COTcd  roof  it  adorned  with  four  medallions,  containing  portraits  of  his 
I         Toistreu,  the  Pomarina — i(  seemed  as  if  he  took  pleasure  in  multiplying 

■  that  belot-ed  object,  so  thai  wherever  hit  eyes  turned,  her  image  might 
Ineet  them.  There  are  three  other  paintings,  one  representing  a  Ter< 
niaus  siitb  a  target  before  it,  and  a  tniap  of  men  aboolirig  Al  it  With 
bowi  and  arrows,  which  they  have  stolen  from  uniutpecling  Cupttl,  wbn 
])  lying  asleep  on  the  ground,  tiii  quiver  empty  beside  him.  Unf  or  two 
}t>guisb-IooViag  I^vet  are  creeping  about  on  the  ground,  one  of  them 
bearing  a  lighted  torch.  The  marksmen  are  all  bending  forward,  and 
some  are  quitd  horizoptat.  with  their  feet  in  air. 

"The  second  picture  represents  a  figure,  apparently  a  god.  sealed  at 
the  fool  of  a  couch,  with  an  altar  before  him,  in  a  temple  or  rotunda ; 
and  from  gardens  which  appear  in  perspective  throai[b  its  gay  intereo- 
lamnlttioDs,  are  seen  advaoci[ii(  a  troop  of  gay  yoting  nymphs,  with 
aometbing  of  Ihc  air  of  Uicchsntes.  bearing  on  their  heads  vases  full  of 
freab -gathered  roses.  I  could  not  make  out  the  iniajce  to  be  a  female,  or 
else  I  should  have  supposed  it  t<i  be  the  feast  of  Flora ;  therefore,  for 
w«ot  of  a  better  explanatioD,  1  oonclnded  it  meant  for  the  (east  of  the 
god  of  the  Gardens. 

*'  The  last,  anil  best  of  Ibeae  paintings,  repreaents  tbe  nupttala  of  Alet> 
apder  tbe  Great  and  Rosana.  I  ne^^er  saw  a  Rgura  of  more  exquisite 
loveliness — more  touching  modesty  and  grace.  She  is  seated  at  the  foot 
of  a  couch  ;  a  little  Love  beside  her  is  drawing  off  a  veil  nbicb  yet  half 
ooooaals  ber  beauty.  Hymen,  witb  his  saffron  robes  and  torch,  leads  in 
Alexaader,  disarmed,  but  wearing  bis  helmet.  A  crowd  of  attendant 
Loves  are  employed  ia  their  service ;  aome  are  carrying  off  hit  sword,  dec. ; 
and  one,  a  comical  little  Love,  hai  put  on  bti  heavy  coat  of  mail,  whieti 
is  ridiculoualy  large  for  it,  and,  having  tumbled  down,  is  unable  to  get 
up  again. 

"  I  have  perhaps  described  with  too  much  ainutpnets  tbe  Casino  of 
Raphael :  but  in  general  be  f>aintr>d  for  others — here  tie  painted  for  hira- 
aelf — and  it  ii  interetling  to  see  those  aporli  of  his  mind,  and  to  trace 
tbe  fund  delight  srilb  which  he  amused  hia  leisure  huura  in  decorating 
his  bouie,  the  scene  of  his  plea'um." 

As  to  ancient  Rome,  Mrs.  Eaton  is  more  rapturous : 
*' Cro«ting  aver  lo  the  opposite  tide,  beneath  the  broken  and  defaced 
triumphal  arch  of  Titus,  fait  tutleiitig;  to  its  fall,  but  beautiful  even  in 
decay,  we  beheld  tbe  grandest  remains  of  antiquity  in  the  world — tbe 
majestic  ruins  nf  the  mighty  C'nioiseum.  No  relic  of  former  greatness — 
DO  monument  of  human  power — no  memorial  of  ages  that  are  fled,  ever 
■poke  so  forcibly  to  the  hurt,  or  awakened  feelings  ao  powerful  and  on- 
utterabte.  The  art  of  the  painter,  or  tbe  strains  of  tlie  poet,  might  avail 
in  »Dme  degree,  lo  give  yuu  a  faint  image  of  the  Cnlosieum — hut  how 
cm  I  hope,  by  mere  description,  lo  give  you  any  idea  of  its  lofty  ma- 
jesty and  ruined  grandeur?  How  convey  to  your  mind  the  si-nse  of  its 
beauliful  proportions,  its  limplidty,  its  birmony,  and  its  gratKleur;  of 


the  regular  graditJona  of  I>orio,  Ionic,  and  CorintbtaD  orders,  that  sup- 
port ill  graceful  ranges  of  Greeiaa  arcadea ;  of  tbe  rich  hues  with  whieb 
Time  has  overspread  its  naasy  walls,  and  of  all  that  i>  wholly  iodescrib* 
able  in  its  powerful  effrct  on  tbe  eye,  the  mind,  and  Ibe  imagination  ? 

"  It  sunds  exactly  where  ycu  would  wish  it  to  stand — far  from  mo- 
dem Rome,  her  streets,  tier  ehorcbes,  ber  palaces,  and  her  popniation, 
alone  in  its  solitary  grandeur,  and  surrounded  only  wiih  the  ruias  of  the 
Imperial  City.  On  one  side,  the  magnthcent  Triumphal  Arch  of  Con- 
stantine  ttill  stands  in  andiminished  t^auty,  adomexl  with  the  spoils  and 
the  lTO|ibies  of  better  times.  Above  it  riici  tbe  Palatine  Hill,  oversha- 
doweil  by  aged  evergreens,  and  covered  with  tbe  ruina  of  the  palace  of 
the  Caesars.  At  its  southern  base,  extends  tbe  long  line  of  the  Via  Tri- 
nmphati;  crossed  with  the  lofty  srchea  that  once  bore  Ibe  Clsudian 
waters  to  N'ero'a  Golden  House,  Behind  it  appears  the  dark  ridge  of  the 
Calian  Mount,  covered  with  the  majestic  remains  of  ruined  aqueducts, 
with  tubuldciing  walls  and  aubatrudures,  the  very  purpose  of  which  ia 
unknown  ;  and  on  it*  height,  amidst  deep  groves  of  uMlancholy  cypreaa, 
stand  the  quiet  towers  of  the  Convent  of  St.  John  and  Si.  Paul, 

"On  Ibe  other  aide  of  tbe  Colosseum,  vestiges  of  the  Baths  of  Titos, 
and  the  weed>covercd  summit  of  the  Temple  of  Peace,  are  indistinctly 
seen  ;  and  on  a  gentle  eminence,  between  the  Colosseum  and  the  Forun. 
appear  the  remains  of  tbe  double  Temple  of  Venus  and  Rome,  tbe  richly 
ornanented  roof  of  which  still  hangs  over  tbe  vacant  altar-piece  of  the 
dethroned  deities.  Around  it  are  widely  strewed,  in  every  direction, 
huge  fragments  of  eulosisl  granite  columns,  half-buried  in  tbe  earth. 
whose  gigantic  shafts,  it  would  almost  leem,  no  human  power  could 
have  broken,  and  that  this  scene  of  tremendous  ruin  mutt  have  been  the 
work  of  the  vengeful  gods,  whose  glittering  fane  lies  here  overthrown. 

"  We  wilked  round  the  vast  circle  of  the  Amphitheatre.  In  no  part 
has  it  been  completely  broken  throagh,  but  in  only  a  small  segment  it 
the  external  elevation  preserved  entire.  On  this  is  still  affiled  the  cross 
placed  there  by  Benedict  ttic  Fourteenth,  who,  by  proclsiming  the  Coloa> 
seum  to  he  consecrated  ground,  hatlnned  by  the  htood  of  the  toartyra, 
saved  it  froa  tbe  total  deiaoUtton  to  which  it  was  rapidly  hastening,  and 
merited  the  |ntitiide  of  poHcrity.  That  there  ever  should  have  been 
martyrs,  oaecaoBot  bat  Dioat  seriously  lament;  but  since  tbey  were  to 
be  tnarlyred  lomewfaere,  1  hope  it  is  no  great  sin  to  rejoice  that  they 
were  sactiQced  here  rather  than  in  any  other  place;  and  most  fervently 
du  1  deplore  tbe  cold-beartcd  insensibility  of  former  Popes,  in  not  recall* 
ing  their  sufferings  before  the  work  of  deatruction  bad  advanced  so  far. 
Had  Paul  V.  consecrated  the  Colosseum  to  their  meniory  instead  of  pull- 
ing it  down  to  build  Lis  huge  palaces,  how  we  should  have  venerated 
him  for  such  an  act  of  piety  ! 

"  In  the  inside  the  destruction  ii  more  complete.  The  marble  seals 
are  alt  lorn  away;  the  steps  and  the  vomitories  overthrown,  and  the 
sloping  walls  and  broken  arches  whicb  ouce  supported  them,  are  now 
overgrown  with  every  wild  and  melancholy  weed,  waving  in  all  tbe  luxu- 
riance of  desolation. 

"  la  the  centre  of  tbe  grau>grown  arena  stands  ■  huge  black  erOH, 
which  liberally  promises  two  hundred  days'  indulgence  to  every  pertoa 
who  kisses  it  (heretics  nut  included,  I  presume);  and  many  were  the 
kisses  we  ssw  bestowed  upon  it ; — no  wonder,  indeed  \  Tbe  pious  per- 
sons who  sainted  it  afterwards  applied  their  foreheads  and  cbias  to  it  in 
a  manner  which  they  seemed  to  feel  highly  comfortable  and  conaola. 
tory. 

"The  French — who  perhaps  did  not  expect  to  profit  by  its  indulgences 
— showed  it  DO  indulgence  on  their  part,  hut  took  the  liberty  to  knock 
it  down ;  remorsclrsely  depriving  the  Koi&ant  of  the  benefit  of  Iwo  bun. 
dred  days  of  indulgence,  for  which  they  ceruinty  deserved  to  be  con- 
demned themselves  without  benefit  of  clergy.  They  also  carried  off.  at 
the  same  tiiue,  tbe  pictured  re  present  at  ions  of  the  fourteen  tlsgcs  of 
Cbritt't  pilgrimage  under  tbe  cross,  whicb  are  again  reinstated  la  their 
ancient  honours,  and  stand  round  tbe  beautiful  elliptical  arena,  griev* 
ously  offending  tbe  Protestant  eye  of  taste,  however  they  may  rejoice  tbe 
Roman  Catholic  spirit  of  piety. 

"  There  are  other  of  their  improvements  which  hare  been  suffered  to 
remain,  that  we  would  ralhcr  have  seen  removed.  French  taste  has 
formed  a  little  public  garden  at  the  very  base  of  the  Colosseum,  so 
wofuJIy  misplaced,  that  even  I,  notwithstanding  my  natural  pattion  for 
flowert,  lODgcd  to  grub  them  all  up  by  the  rtioti,  to  carry  off  every  vestige 
of  the  trim  paling,  and  bring  destruction  upon  all  tho  smooth  gravel 
walks, 

"  We  ascended,  by  a  temporary  wooden  staircase,  to  tbe  highest  prac- 
ticable puiut  of  the  edifice — traversed  the  circling  corridors,  and  caught, 
through  the  opening  arches,  glimpses  of  the  scattered  ruins,  the  dark 
pine  trees,  and  purple  bills  nf  tbe  distant  country,  forming  pictures  of 
ever.vsrying  beauty  and  interest.  We  looked  down  on  ihe  vatt  arena; 
ita  loueliiiess  and  silence  were  only  broken  by  some  Capuchin  friara 
kneeling  before  the  representations  of  our  Saviour's  last  sutTering  pil- 
grimage, and  muttering  their  oft-repeated  prayer  as  tbey  told  their  beads. 

"  The  clear  blue  sky,  in  calm  repose  above  our  heads,  breathed  its 
serenity  into  our  minds.  The  glorious  sua  shed  its  lieams  of  btigbtoesa 
on  these  walls  with  anditniniihed  splendour.  Nature  was  ancbanged, 
hut  we  stood  amidst  the  tuins  of  that  proud  fabric,  which  man  bad  des- 
tined for  etcrotiy.    All  had  passed  away — the  conquerors,  the  victims, 
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the  imperial  t^rtDti.  the  lUviih  maltilDiln ;  «U  the  n«ce*ii*o  generttioni 
lh«t  bsd  rejoiced  and  triuniiih^d.  anil  bled  and  ■ulTeff'd  here.  Their 
nime,  tbeir  l«n|UK|[i>.  their  mligion,  hid  vioi^ed — thtir  iDhumin  sporU 
were  forgotten,  ind  they  nere  ia  the  du«l. 

"  But  If^t  me  reiUain  inyielf.  Meditation  here  ii  iaeih«uslililt>,  hut  to 
otheri,  our  OHO  tueditatioDs  csd  rtfely  he  ititeretliny.  There  ii  ■  chirm 
iti  thcM  mafoificent  ruini,  itowerful  bat  indeflntble,  which  e«erv  lulnd 
<if  rrflrction  Knd  Hn»r>itit7  mutl  Teel — ttod  tie  tiogered  taiongst  tbeni 
ttll  tba  dajr  wu  done." 


Rtportt  bjf  the  Jurieg  on   tfu!  SubjecU   in   the    Thirtv  Classetinto 

which  the    Grtat    Exhibition   tnu  dini/lM.     London:    Printed 

for  the  Royal  Commintiiun,  by  Witliam  CIowck  and  Sunn,  1853, 

Tmesk  reports  kre  now  of  individual  rather  than  of  ^neral 

intereMt,  but  they  will   be  perused   hy    miiny  persons  oecause 

they  give  in  a  cheap  foriu  reports  in  gome  cAuew  by  eminent 

peraon-i  of  the  present  state  of  various  branches  of  industry. 

Of  a  work  BO  multifariotis  it  is  impoMible  to  apeak  generally, 

and  we  mitiit  therefore  limit  ourselves  to  extrarts  from  portions 

more  particularly  bearing  on  subjects  of  interest  to  our  readers. 

riasHVl.  was  devoted  tn  Mnnufnctunng  Machiues  and  Tools. 

The  Jury  my  of  Engineers'  Tools; 

"AniongMl  the  machine  toola,  lathes^  as  might  be  exnerted, 
appear  in  the  greatest  number  and  of  every  variety  of  »izo  and 
arrangement,  from  the  (lowerfiil  machines,  which  are  capable  of 
turning;  wheeU  7  or  I4  feet  in  diiimeter,  or  shaAs  36  feet  in  length, 
down  to  the  delicate  lathes  ui4ed  by  amateurs,  or  the  makers  of 
small  machines  and  apparatus.  However,  it  must  be  remarked, 
that  in  this  collection,  complete  qk  it  is,  several  important 
machines  are  not  represented,  as.  for  example,  the  colossal  lathcit 
which  are  employed  for  boring  cylinders. 

"A  magnificent  railway-wheel  lathe,  with  two  opposite 
head-stocks  and  face-plates,  and  two  compound  alide-rests  to 
correspond,  capable  of  turning  wheels  above  7  feet  in  diameter,  i* 
exhibited  by  Messrs.  Sharp,  and  one  of  smaller  dimensions  by 
Mesar<>.  Wliitworth  and  Co.,  who  hIho  contribute  two  of  their 
patent  duplex  lathes,  in  which  the  work  is  acted  upon  simul- 
taneously by  two  tools  cutting  at  the  opposite  extremities  of  the 
ume  horizontal  diametrical  tine.  'I'hus  vibration  and  deviation 
of  the  work  in  shaft-turning  is  wholly  prevented.  The  beds  of 
these  lathes  are  IS  feet  and  3ti  feet  in  length  respectively,  and 
the  latter  is  providetl  with  two  duplex  alide-reftts,  which  can  be 
m.ide  to  travel  simultaneously  by  self-action,  either  in  the  same 
or  oppoKite  directions  at  pIciLsure,  so  as  to  economise  the  time 
required  for  tinishing  the  work.  They  also  exhibit  a  -li-inch 
self-acting  foot-lathe,  with  complete  arrangements  for  sliding, 
screwing,  and  surfacing.  Largt!  lathes  of  excellent  workman- 
ship, each  having  some  peculiar  facilities  in  the  details,  and 
adu^ited  for  uliding,  screwinic,  and  surfacing  by  wlf-action,  are 
exhibited  by  Messrs.  Smith,  Beacock,  and  Tanuett ;  I'ltrr,  Curtis, 
and  .Madeley;  Sandfnrd,  Oven,  and  Watson;  and  Shepherd,  flill, 
and  Spiak.  Mr.  Muir  contributes  u  well-mude  small  fuut-Euthe, 
with  a  variety  of  screw  stucks  and  other  tools. 

^'In  the  ■A.raerican  department,  n  lathe  sent  by  the  Lowell 
Mftchine  Shop,  of  12-inch  centre  and  l3-feet  bed,  with  the  usual 
arrangements  for  self-action,  wilt  be  looked  on  with  great  inte- 
rest, as  a  ttpevimen  of  first-rnto  transatliintic  workmanship  in 
thin  hrancii,  and  as  offering  various  peculiurlties  of  form  and 
distribution  of  metal,  the  latter  being  employed  as  sparingly  bs 
possible  on  account  of  the  great  cost  of  iron.  Hence  a  lightness 
of  construction  carried  to  the  extreme  point  consistent  with 
strength  atj.d  HtlffnesM,  which  presents  a  singular  contract  to  the 
solid  proportions  adopted  by  our  own,  engineers, 

^In  the  smaller  claem  of  lathes  Messrs.  Hollznplfel  and  Co. 
take  the  lead,  by  exhibiting  a  iirst-rate  amateur  lathe,  provided 
with  all  the  apparatus  required  for  ornamental  turning,  such  as 
oval,  eccentric,  and  drilled  work,  and  a  variety  of  tools  and 
contrivances  appertaining  thereto,  of  the  must  elegant  and 
perfect  workmanship.  Mr.  Dalgety  has  a  highly- finished  lathe, 
to  which  is  Kppcnded,  amongst  other  things,  his  ubeful  chuck^ 
which  is  capable  of  fixing  perfectly  central  a  wire  of  any  size 
not  larger  than  ^-ioch.  Other  lathes  are  contributed  by  .Mr. 
Williams,  with  a  new  tool-holder  and  self-acting  screw-cuttiiig 
apparatus;  by  the  Messrs.  Knigtil,  who  have  fitted  up  a  complete 
Btrateur-work  cabinet,  and  by  .VIeMrs.  Kadesand  Sim.  Messrs. 
Mordan,  Sampson,  and  Co.,  send  a  new  machine  for  tracing  rose- 
pigine  uHlterns.  M.  Hamann  has  a  highly -finished  amateur 
^tne,  adapted  for  turning  either  in  metal,  or  wood  and  ivory, 
and  pruviaed  with  a  variety  of  ibe  usual  chucks  and  apparatus. 


^^Planiiig  Maehinet. — Six  planing  machines  are  to  be  found  b|l 
the  collection,  amongst  which,  of  course,  those  of  the  lat^esil 
size  are  not  sent,  on  account  of  their  bulk  and  weight,  and] 
because  their  arrangements  are  the  sumo  as  thtise  of  the  metliuiu 
size,  of  which  excelleot  specimens  are  exhibited  by  Messrs. 
Sharp,  I'arr,  and  Co.,  and  Niessrd.  Whitworth,  the  latter  sending 
two,  of  which  one  is  provided  with  his  revolving  reversing  too^ 
which  enables  the  machine  to  plane  both  ways.  The  varieties 
of  construction  by  which  these  admirable  machines  are  indivi- 
dually iliHtingiiished,  althouirh  they  are  perfectly  similar  in 
general  form  and  purpose,  afford  the  most  interesting  studies 
for  the  engineer  and  mei'hnnist.  This  remark  may  be  applied 
with  equal  force  to  the  slotting  and  shaping  engines  about  to  ba 
dei^cribed,  and  indeed  to  many  other  groups  of  machine*!  in  the 
present  collection.  .Messrs.  Whitworth  also  send  a  small  plariing 
machine  (2  ft.  6  in.  long)movt>d  by  a  crank,  arranged  to  give  a 
slow  cutting  actiiin  and  a  quick  return;  and  Mr.  Shanks  a  dimi- 
nutive hiind-machino  fur  the  use  of  opticians. 

"Slotting  Marhine*. — Of  slotting  ard  paring  miichinea  we  find 
one  large  siiecimcn  from  MuHurs.  Sharp,  and  twu  smaller  ODes  by 
.Messrs.  Whitworth.  One  of  the  latter  is  provided  with  a 
complex  bed  for  sustainingthe  work,  ct)mpoaed  of  four  rectilinear 
slides,  and  one  rotating  disc,  by  means  of  which  any  form  com- 

{)osed  of  a  combination  of  eccentric  circular  arcs,  and  straight 
ines,  may  be  pared  and  linislied  upon  the  machine. 

"  Shaftijig  Marhiuca. — The  shaping  marhine,  a)<  it  is  called,  is 
A  kind  of  planing  machine  in  which  ttie  tool  is  attached  by  proper 
slides  and  holders  to  the  end  of  a  horizontal  bar,  to  which  a 
reciprocating  motion  for  cutting  is  cnmmuntrated  in  the  direction  i 
of  its  lengtli,  by  a  crank  or  eccentric.  The  work  is  either  6xed 
to  a  horizontal  table  with  longitudinal  and  vertical  adjustments, 
or  to  an  arbor,  and  the  machine  is  employed  for  ahaping  levers 
and  cranks  or  curved  and  plane  forms  in  general;  and  us  it  is 
BUBcepttblc  of  many  varieties  of  construction  and  detail;  the 
six  specimens  which  arc  here  exhibited  by  several  leading 
engineers  will  be  compared  with  great  interest  by  mechanists. 
The  largest  is  contributed  by  Messrs.  Parr,  iu  which  the  tool 
has  a  stroke  of  12  inches,  and  the  bed  is  7  feet  long;  two  lesMtf 
ones  are  neiit  by  Messrs.  Smith,  Beacock,  and  Co.,  and  one  by 
Messrs.  Whitworth.  Messrs.  Sharp  exhibit  one  of  n  very  oeU 
and  compact  arrangement,  but  not  pot^ncssing  all  the  capabilities 
of  those  ju«t  mentioned,  and  there  is  also  one  sent  by  .Mr. 
Shtinkfl. 

^"■DriUing  and  Jiortng  Marhine*. — There  are  six  drilling  m»- 
chiiies  of  vnrious  sizes  and  cnpahitities;  amuiigxt  thetn  Alessrt, 
M'hitwtirth  ag.-iiii  appe.ir,  a.t  the  exhibitors  of  a  large  radial 
drill,  the  framing  uf  uhii-h  mav  bo  selected  as  an  admirable 
specimen  of  casting  in  iron.  The  arm  of  this  machine  is 
moveable  tbrouEh  an  arc  of  190°.  Messrs,  Hick  contribute  a 
large  radial  drilling  machine,  the  pillar  of  which  is  formed  into 
H  screw  that  allows  the  arm  to  be  turned  completely  round,  and 
raised  to  any  required  altitude. 

*' Excellent  self-ficting  vertical  drilling  and  boring  machineS) 
with  various  arrangements  of  the  table,  are  exhibited  by  Mem. 
Whitworth,  Smith,  and  Co.,  Parr  and  Co.,  and  WilliHins." 

The  details  of  the  steam-engine  department  being  given  in  « 
tabular  form,  do  not  admit  of  convenient  extract.  Of  Hydnwiio 
Matliines,  Jury  X.  say: —  i 

'^^In  reporting  upon  the  HydranUc  Machines  exhibited,  it  i* 
impossible  to  refrain  from  adverting  to  the  general  neglaol  of 
thutie  elementary  principles  of  scientitiu  knowledge  on  which 
the  perfection  of  such  machines  always  depends,  and,  in  some 
casen,  their  whole  usefulness  in  an  economical  point  of  view. 
I'lie  Exhibition  aCords  positive  evidence  of  the  sacrifice  of  a 
large  amount  of  capital,  and  of  much  mechanical  ingenuity, 
due  simply  to  the  ignorance  of  certain  ackuowle<tged  priu* 
ciples  of  hydraulic  science.  In  adverting  to  tliis  fact,  the 
Jury  cannot  but  observe  that  the  success  with  which  the  prin- 
cijptes  of  mechanical  science,  in  their  application  to  practical 
questions,  nre  beginning  to  be  cullivateu  in  France,  appears 
in  the  •luperiiiritv  of  the  French  hydraulic  machines.  Thtii 
their  water-wheela  have  attained  a  perfection  which  is  probaUy 
nowhere  else  to  be  found  in  the  application  of  water-power. 
The  total  amount  of  such  power  derivable  from  the  running 
waters  of  France,  and  applicable  to  manufacturing  purposes, 
has  been  largely  increased,  by  expedients  of  a  scientific  ch»- 
mcter.  Among  the  moKt  remarkable  uf  these  is  the  iutrodue- 
tiun,  now  almost  universal  in  France,  of  the  curved  flt>at-buards 
of  .M.  Poncelet  iu  undershot  and  breast-wbtMls,  and  of  the  tur- 
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Un*  of  M.  FournefroD.  It  is  not  however,  only  in  the  adop- 
tion of  new  forms  of  water-wheels  in  France,  that  the  improve- 
inent  hiM  been  Rpparent,  hut  in  the  better  estHhliiDtinii'nt  and 
uivre  skilful  working  of  the  old  forois;  such  as  are  in  use  in  this 
country. 

'*Of  nil  »uch  expedients  fur  the  eronomirul  applicatiun  of 
water-power,  it  in  »  |iriiiciiile  that,  ok  fur  an  it  may  be  poseible, 
the  water  should  be  received  uu  the  machine^  without  shock, 
and  that  it  should  leave  it  without  velocity.  For  that  there  Ih 
power  lost  by  the  shock  of  water  is  apparent  from  the  fact  that 
the  whole  power  of  a  fall  of  water  may  be  absorbed  in  the  reser- 
voir into  whirii  it  fallii.  hy  the  <(hook  and  commotion  of  ito  pnr- 
ticles;  and  it  is  plain  that  if  the  water  which  works  a  mactiine 
leaves  it  with  any  velocity  which  might  have  been  avoided, 
then  the  power  which  mu«t  have  been  expended  in  givinf;  it 
that  velocity  has  been  thrown  away.  It  id  another  condition, 
founded  on  the  same  principle  as  that  of  avoiding  n  shock  of 
the  water,  that  there  should  b«  nr>  ttiidden  contmctiumi  or  ex- 
panaionii  of  the  influent  or  effluent  streumA.  It  is,  we  re]M;at, 
on  the  scienli6c  application  of  these  principles  that  all  expe- 
dients for  the  economical  working  of  hydraulic  machineii  are 
founded.  Wv  have,  however,  only  to  pa.>»  through  the  roonis 
of  the  Exhtbitiuti  rUMig^ned  to  this  class  of  machines  to  find  them. 
almost  universally  ifrnored. 

"The  record  v(  ihtrt  fact  is  important,  as  placing  in  an  obvious 
point  of  view  the  necessity  of  other  means  tnnnare  now  afforded 
for  the  seientitic  education  of  mechanical  engineers." 

The  particulars  of  centrifuf^l  and  other  pumps  contain  many 
valuable  details,  but  we  cannot  profit  by  them  on  this  occasion. 
Water-Meters  are  thu«  inontiuiied: — 

"The  labours  of  the  Health  of  Towns  Commission  have 
given  fresh  importance  to  the  invention  of  water-meters.  To 
afford  an  unlimited  supply  of  water,  it  ii  necessary  that  some 
means  should  be  afforded  of  meaKurtn^  the  quantity  each  house 
consumes.  If  each  house  were  provided  with  n  reservoir,  into 
which  the  water  for  its  consumption  were  from  time  to  time 
rooeived.  and  from  which  it  was  diHtributed,  this  would  be  com- 
paratively easy  by  means  of  a  meter  constructed  on  the  prin- 
ciple of  a  rain-gauge,  with  a  divided  chamber  and  a  tunioling 
fihoot.  The  denidpratum  is,  however,  to  measure  the  efflux 
directly  from  the  pipes,  under  whatever  pressure  tho  service 
may  he  made,  and  to  dispense  with  the  reservoir. 

^"Five  different  contrivjinces  fur  this  object  are  exhibited. 
The  J  ury  huM,  however,  found  none  so  far  perfected  as  to  ikutisfy 
the  cunditiona  of  a  good  meter.  In  the  majority  of  them  the 
measurement  is  made  by  the  revolution  of  a  fan,  like  a  screw- 
pnjpt'Uer,  fixed  within  the  pipe,  and  driven  round  by  the  effluent 
ittream.  Among  other  objections  to  which  this  principle  of 
construction  is  liable,  is  the  fact  that  a  considerable  Iftakago 
may  be  obtained  without  giving  sufhuiont  motion  to  drive  the 

*^A  water-meter,  exhibited  by  Bryan  Donktn  and  Co.^  is 
conatructed  on  the  well-known  principle  of  the  disc  steam- 
engine.  Although  this  is  free  from  the  defects  which  belong  to 
meters  coQfftructed  on  the  principle  of  the  revolving  fan,  it  is 
open  to  those  of  insecure  packi:ig  and  unequal  wear. 


A  Mwiunt  nf  MaUirmatieai  Geography  ;    comprthcnding  an  in- 
quiry into  the  Conatniction  of  jilap»,  with  rui^jr  fur  iht  Jhrma- 
thn    of  Map-Projeciiom.     Hy    Wti.i.iAM    Uiuums  F.ll.G.S. 
Second  bditiun.     London;  Longmans.  Iflii?. 
As  this   is  a  second  edition,    we  can  say  little  mora  of  it 
than  that  it  fully  miiintains  the  reputation  of  the  first  iscue, 
ftnd  will  be  found   highly  useful  by   professional   students,  as 
giving  the  whole  science  of  map  drawing.      The  tint   edition 
of  the  work  was,  by  order  of  the  Indian  government,   trans- 
lated into  llindostanee  for  use  in  the  CivU  Engineering  Col- 
lege at  Uourkee  and  other  schools. 

7%e  Engineer'ti  and  Contractor's  Pocktt  Book  for  the  years 
IB&i  and  \S&X  London:  H'eale. 
Tui!  Kngineet's  Pocket  Hook  contains  not  only  the  usual 
tabular  and  standard  infumiatioR,  but  many  new  tables  and 
additional  matter  of  equal  value.  Of  a  work  that  had  attained 
a  stAndard  character  we  can  hardly  say  that  it  is  much  im- 
proved, but  everything  has  been  done  to  keep  up  the  character 
vf  the  work,  and  meet  the  requirements  of  profeasional  meo. 


The    ^tdenft  Ouide  to  the  practia  of  Des^gnit^y    Meoittring^ 
and  I'aluing  Art^iccrs    Work.    Second  Edition.     By  E.  Lact 
(lAKDETT,  Architect.     London:  Weale.  1839-3. 
This  work  has  been  in  three  competent  hands.     The  manu- 
script was  originally  compiled  by  an  architect  and  surveyor  of 
fifty  years'  experience;  it  was  prepared  for  the  press  by  Mr, 
Edward  DobNon,  a  practical  surveyor;  and  the  second  edition  is 
undertaken  by  -Mr.  Edward  Lacy  (larbett.     It  embraces  every 
branch  of  the  building   trade,   with  practical   instructions  for 
measurement,  and  with   cooiments  on   construotion   from  Mr. 
Gurbett. 

The  Practical  LUhographar.  By  Cvars  Mason.  Loudon: 
Mason.  1859. 
Wb  are  glad  that  the  subject  of  chrnmn-lithography  is  being 
taken  up  in  earnest  by  the  members  of  the  profession,  believing, 
as  we  do,  that  it  wants  but  a  slight  degree  of  cultivation  to 
place  as  on  an  equality  with  the  Germans,  those  masters  of  the 
art.  At  the  Mame  time,  there  is  no  dotiht  but  that  we  have  im- 
proved— witness  tlie  late  "Blue  Lights"  of  Messrs.  l>ay  and 
Son.  The  object  of  the  author,  as  stated  by  him,  is  not  to  de- 
preciate former  works  on  the  subject,  hot,  by  the  collation  of  a 
variety  of  hints  communicated  to  him  from  time  to  time  by  dif- 
ferent professors  of  the  art,  native  as  well  as  foreign,  tu  remove 
the  dimculty  felt  by  the  beginner  in  obtaining  the  necessary  in- 
formation preparatory  to  the  practice  of  Lithography.  In  this 
laudable  endeavour  he  has  succeeded  in  such  a  manner  as  to 
leave  nothing  further  tu  be  desired  by  the  student  of  his  book. 


THERMOMETER  SCALES. 

Mb.  Jambs  EutRSi,  of  Lewisham,  has  forwarded  to  the  Times 
a  few  easy  formulae  for  the  reduct)i<n  or  conversion  of  the  three 
thermumetric  scales  at  present  in  use  in  Europe,  from  the  one 
stated  into  that  which  is  best  known  or  understood  hy  the  que* 
rist.  He  says:  "The  heat  of  boiling  water  is  described  to  be 
n»'i\'£^  Fahrenheit,  HO*^  Reaumur,  and  100'^  centigrade;  freezing 
point  a:i.^  Fahrenheit,  0°  Reaumur,  and  0^  centigrade.  In  the 
absence  of  a  comparative  table,  or  of  a  thermometer  graduated 
into  tliffoe  three  scales,  I  think  you  will  find  the  following  rules 
more  simple  and  easier  to  perronri,  by  the  first  three  rules  of 
arithmetic — namely,  addition,  subtraction,  and  multiplication^ 
than  by  the  decimal  formula  given  in  Dr.  Ure's  'Dictionary  of 
Chemistry': — 

1,  To  reduce  or  convert  the  degrees  of  Fahrenheit  into  those 
of  Reaumur : 

9 -^' 

because  Falitenheit'a  scale  is  equal  to  <;thB  of  Itdaumur,  and 
Reaumur  =  *th8  of  Fahrenheit, 

•i.  To  convert  the  degrees  of  Reaumur  to  those  of  Fahren- 
heit: 

3.  To  convert  the  scale  of  Fahrenheit's  tharmometer  to  that 
of  the  centigrade : 


F^  — 3«y  5 


9 


:  =  c\ 


4.  To  convert  the  scale  of  the  centigrade  thermometer  Into 
that  of  Fahrenheit : 

^1^+32«=F«. 

5.  To  convert  the  scale  of  Reaumur's  thermometer  to  that  of 
the  centigrade,  and  rice  t><T*d,  we  have  but  to  remember  that 
80°  Reaumur  is  equal  to  100°  centigrade,  and  consequently  is 
relatively  as  8  to  10,  or  as  4  to  5. 

In  Russia  they  mostly  use  De  I'lsle's  thermometer,  which 
marks  the  huiling-nater  point  as  0"  (zero),  and  divide  the  scale 
downwards  to  the  freexlog  point  into  i-W^.  This  si:ale  can  be 
similarly  reduced,  or  converted  into  those  of  Fahrenheit,  Keau- 
mur,  and  the  centigrade,  but,  as  it  is  so  rarely  quoted,  examples 
are  unnecessary." 
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ON   MARBLE   AND    8TONK   WORK. 

By  Prof.  D.  T.  Amtbd,  M.A^  F.B.8. 

[Ej^ibition  Lecture  deJit>ered  at  the  Society  of  A rU^  Tendon.] 

TuE  mnnufncturo  of  marble  and  stone,  except  in  the  cme  of 
icUid  viirk,  offered  little  that  is  new,  and  no  deviation  from  the 
loxiK-kaowQ  nnd  estahliuhcd  methodn  seeniH  to  hnve  been  illus- 
trated in  the  Exhibition.  Many  of  the  more  slmnle  forina,  both 
itraight  and  round,  are  easily  cut  and  polished  by  mnchinery, 
which  may,  of  course,  be  driven  either  by  water  or  Mteiim  power. 
The  Utter  has  been  effectively  employed,  both  in  the  neighbour- 
liood  of  London,  and  elsewhere,  to  reduce  the  cost  of  marble 
work.  Tbe  hnrder  kindM  of  Htone,  particularly  the  jasperri  of 
Russia  and  Norway,  are,  however,  much  mure  difiirult  to  cut, 
and  in  Mjme  cuei  involve  a  vast  expenditure  of  manual  labour, 
combined  with  much  in^nuity;  but  there  KeeniK  Ui  be  no  frreat 
Amount  of  cultivation  or  skill  required  to  produce  those  singular 
monumenLs  of  patience  or  perceverance,  of  which  the  carved 
jadM  of  China  and  India^ns  well  as  tbe  jasper  vaaeit  of  Riissin^  are 
Alike  examples.  These  mere  results  of  the  constant  repettt  ion  of 
minute  touches,  so  characteristic  of  a  people  in  a  state  of 
inactive  civilittatinn,  are  curiously  contrasted  with  the  granite 
obelisks  and  columns  prepared  for  the  oc4:aiiioo,  and  hrouf^t  into 
their  places  with  almost  onequalied  npidity  and  precision,  by 
some  of  our  own  exhibitors;  and  they  are  likely  to  remain 
unimitated,  nut  only  because  we  hare  not  in  England  any  mute- 
rial  so  hard  as  some  of  the  Siberian  rockni,  but  hecau)»e  there  are 
no  meaoH  of  obtaining  euHicient  human  labour  at  a  low  rate  of 
wageia  to  allow  of  the  eciiniimicnl  production  of  such  objects. 
It  occurred  to  me,  however,  in  examining:  the  rxillection  of  jades 
and  A^ateH  from  India  and  Ciiinu,  that  fur  certain  purposes  we 
might  with  advantage  make  use  of  the  patience  aim  <-heap  work 
of  the  Eastern  t>eupfe,  by  sending  over  models  of  various  articles 
that  it  would  ue  desirable  to  have  constructed  in  the  hardest 
stone. 

As  the  most  numerous  and  varied  examples  of  sculptured 
stone  and  marble  work  not  inlaid  were,  as  might  have  been 
expected,  of  English  make,  and  as  this  aource  of  industry  is 
much  folloned  amongst  us,  in  conseijucnco  of  the  great  variety 
and  abundance  of  the  material  with  which  we  are  provided  by 
nature,  it  will  be  well  to  commence  with  a  sketch  of  the  con- 
dition of  the  manufactures  in  tlii^  country,  and  the  probable 
elFBct  of  thf]  Exhibition  in  respect  to  them. 

Very  few  countries  exii»t  in  which  an  many  and  such  excellent 
materials  for  construction  of  so  varied  a  chiimrter  exist  in  su 
small  an  area,  and  in  »uch  ti^etii  abundance,  as  England. 

Several  very  distincL  kinds  of  limubtone  and  magnesidii  lime- 
stone, both  uncrystalline.  and  uartiallv  or  completely  crytitaltine; 
several  kinds  of  slate  adapteu  for  dillerent  purposes,  of  the  best 
quality  and  in  almost  infinite  abundance;  numerous  grits  and 
sandstones,  some  of  them  the  finest  in  the  world;  differeJit 
kinds  of  granite  and  porphyry,  including  several  of  excelleut 
quality  and  almost  perfect  durability,  besides  great  beauty; 
these  may  be  met  with  at  the  surface  in  various  phtces,  may  be 
quarried  readily,  at  little  coet,  and  may  generally  be  conveyed 
away  either  by  land  or  water-carrisge  at  small  expense.  \V  ith 
these  advantages  it  might  have  been  expected  that  stone-work 
would  be  met  with  in  perfection  in  all  our  towns — that  our 
public  monuments  would  be  noble  illustrations  of  this  source  of 
national  wealth'^^nd  tbitt  we  Hhould  liuve  only  too  many  proofs 
of  the  skill  of  our  workmen  and  the  taste  and  genius  of  our 
architects.  This,  however,  id,  as  we  all  know,  by  no  means  the 
case.  Our  metropolis  and  every  town  in  our  ixlund  abourni  with 
iJlustrntions  of  material,  badly  selected,  badly  worked,  impro- 
perly exposed,  and  in  every  sense  discreditable. 

That  there  are  numerous  exceptions  I  would  not  for  a  moment 
deny,  but  the  rule  is  as  1  have  said.  To  save  a  very  small  pru- 
nortion  of  the  Hmt  cost,  some  cheap  stone  is  commonly  selected 
tor  public  as  well  as  private  edifices  and  for  public  monuments; 
little  or  no  pains  have  been  taken,  at  least  till  very  lately,  to 
learn  the  true  relative  value  of  different  materials,  and  thus,  in 
the  course  of  time,  we  find  ourselves  surrounded  with  specimens 
whose  greatest  use  is  that  tliey  may  serve  as  warnings,  if  not  as 
examples. 

Au  far  as  the  Exhibition  could  be  said  to  represent  the  present 
state  of  this  country  as  to  the  use  of  material  for  construction, 
it  was  not,  however,  unsatisfactury,  and  indicated  an  increHsing 
demand  fur  good  stones.  The  valuable  grits  from  Yorkshire 
and  Edinburi^h,  the  yet  more  valuable  and  beautiful  granitee 


and  porphyries  from  Cornwall,  Aberdeen,  Peterhead,  and  else- 
where, and  the  paving-flain  from  various  previoutsly  known 
districts,  were  all  not  only  illustrated,  but  well  and  effextoally 
shown;  but  of  the  Englii^h  limestunes  scarcely  any  weie  to  w 
seen,  except  as  raw  material.  The  case  was,  however,  quite 
different  with  regard  to  slates;  these  being  not  only  wetL,  but 
lavishly,  sent  from  all  the  principal  sources  whence  the  material 
is  ohtuined.  A  great  amount  of  novelty  was  shown  in  the 
application  of  slate,  and  some  modern  and  very  economic  ofUpUi- 
tiuns  received  much  and  deserved  notice. 

Altliougli  the  English  limestones  were  by  no  means  well 
illustrated,  and  there  was  not  a  single  exhibitor  of  Caen  stone 
in  any  form  from  Krance,  this  beautiful  und  useful  material  was 
well  represented  in  the  English  mineral  and  archteolugical  courts 
by  several  monumental  works — a  font,  a  chimneypiece,  and  other 
well-chiselled  and  adniirabJy  desifcned  objects.  We  mention 
these  ail  highly  creditable  to  the  English  workers  in  stone;  bat 
the  material  is  universally  acknowledged  as  one  of  the  ineot 
known  for  architectural  and  monumental  work,  and  generally 
for  internal  decoration  where  stone  is  required. 

1'he  use  of  marble  in  England  has  not  hitherto  been  so  ooo- 
siderable  and  extensive  as  the  abundance  of  the  common  kinds 
renders  deNtrHble  and  iiossible.  Every  one  must  have  noticed 
the  comparative  ahunaance  of  marble  in  slabs  and  ornamental 
house  furniture,  inmost  parts  of  the  continent  of  Europe,  and 
its  rarity  in  Engliali  houses  of  the  middle  classes.  There  is  no 
suflicient  reason  fur  this;  and  it  may  bo  hoped  that,  before  lung, 
both  Derbyshire  and  l>evonshire  will  be  greatly  benetited  by  a 
very  large  increase  in  the  consumption  of  a  material  of  whidi 
they  pii!«sess  an  inexhaustible  supply  of  admirable  quality,  and 
which  they  can  furnish  at  prices  which  will,  1  am  satisfied, 
command  attention.  In  order  to  illustrate  in  some  measure  the 
state  of  the  case,  I  have  obtained  from  a  marble-works  at  Bake- 
well  (the  proprietors  being  the  Messrs.  Lomas,  who  make  use 
of  water  power  and  machinery  for  the  principal  part,  not  only 
of  their  uat,  but  round  work),  a  number  or  specimens  of  the 
ordinary  marbles  of  Derbyshire;  and  I  am  enabled  to  state  that 
chimneypieces  of  the  common  grey  kind,  of  good  form  and 
properly  finislied,  can  be  prepared  now  at  a  price  not  mure  than 
15tf.  for  bed-rooms,  and  VOtf.  to  ^)ff.  for  ordinary  sitting-rooms, 
while  slabs  for  wash-stands  and  other  purposes  may  be  obtained 
at  corresponding  rates.  Messrs.  Lnmas  have  sent  fur  the  museum 
of  the  Society,  and  for  constant  reference,  a  series  of  excellent 
samples  of  the  diiferent  marbles.  1  am  able  to  state  that  the 
marble  trade  In  Derbyshire  in  increasiug,  but  there  ie  nothing 
like  the  activity  that  ought  to  prevail  in  furnishing  a  substance 
so  cheap,  clean,  durable,  and  elegant. 

The  taste  displayed  by  the  exhibitors  of  marble  work  for 
furniture  uas,  on  the  whole,  inferior  und  unsatisfactory,  espe- 
cially in  those  cases  where  there  appeared  the  amolleet  prft- 
tence  of  originality  or  style.  Thus  the  marble  chimneypieces 
and  tJie  forms  of  slabs  were,  with  few  exceptions,  either  or«r- 
loaded  with  ornament  or  badly  designed  for  the  kind  of  de- 
coration, or  else  ill  adftpt«d  lor  the  purposes  for  which  they 
were  intended.  1  feel  obliged  to  include  in  this  sumewhst 
sweeping  censure  most  of  the  marble  nnd  stune  chimneypieces, 
whether  of  Englit«h  or  foreign  material,  sculptured  in  England, 
and  sent  by  native  exhihitois. 

Anu>ngst  the  strictly  decorative  objects  constructed  of  marble 
or  such-like  material,  the  variety  was  considerable,  and  the 
taste  in  some  cio<eH  decidedly  good,  though  rarely  originaL 
A  roitipiirativeiy  new  materiiil  bIho  was  exhibited,  hitherto 
little  used  for  general  purposem,  although  greatly  admired  and 
extremely  beautiful.  I  allude  tu  the  Cornitih  serpentine,  a 
spotted  marble  of  red  or  green  colour,  of  which  were  coo- 
structcd  a  pair  of  obelisks,  a  foot,  candelabra,  and  othee 
articles,  placed  in  a  very  prominent  |K>sition.  This  serpen- 
tine, and  the  steatite  from  the  same  district,  otFer  many  advan- 
tages, from  the  facility  with  which  they  are  cut  and  the  bril- 
liancy of  their  greens,  reds,  and  other  colours;  but  they  are 
very  apt  tu  show  ugly  white  streaks,  and  can  rarely  be  ob- 
tained in  large  slabs  of  good  quality.  They  are  worked  for 
the  most  part  at  the  same  establishments  as  those  which  cut 
and  polish  the  finer  Cornish  granites;  and  in  justice  to  the 
exhibitors  of  nucIi  object?,  it  ntust  be  said,  that  the  forms 
selected  are  nut  only  good  in  themselves,  but,  on  the  whole, 
well  adapted  tu  the  objects  manufactured — a  matter  of  no  little 
couHequeiice  in  the  application  of  a  substance  admitting  of 
but  limited  ui^e.  The  manufactures  of  alabaster  from  Euguind 
were  iu  no  sense  remarkable. 
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The  black  m&rblc  goods  sent  from  Derbf&hire  were  wortfajr 
^Hf  paKicular  notice,   not  only  as  tUuBtratiiiff  the  use  of  a  ma- 
^^brial  probably  the  best  of  itd  kind  to  be  obtained  at  present 
^^m  Europe,  but  na  boinf;:  n  really  valuitblo  key   to  the  state  of 
^Hbe  local  and  general  laiito  in  dec4ir»tlon  amvD(;  the  higher  cIhss 
^^f  purchasers.     M'itb  little  reason  from  the  uxpenKC,  either  of 
the  material  or  the  labour  bestowed  upon  it.  this  black  marble 
^^  Dot  conunoQ,  and  ii  made  for  the  most  part  into  forms  mj 
^^BODctrouiJy  bad  that  U  may  be  matter  of  con|:rattilHtioii  that 
^^■Is  i«  the  case.     It  is  true,  indeed,  that  leveral  good  illustra- 
tiotu  of  its  uae  may  be  found  renditv  in  Derbyshire,  both  simple 
And  inlaid;  but  theie  are  ciiiefly  large  and  co«tly,  owing  ap- 
parently to  the  want  of  demand  for  things  really  excellent  on  a 
moderate  scale.      The  most   important   uxes  at  present  are   in 
i«  manufacture  of  the  finer  kioda  of  dining-room  chimney- 
tUL,  and  in  the  tables  to  be  inlaid  in  the  Derbyshire  imita- 
of  Florentine  mosaic.     I  am  bapp^  to  state,  that  in  a  very 
'St  viiit  to  the  mariile  manufiutoneH  of  Derbyshire,  I  have 
1  some  admirable  and  quite  novel  forma  introduced,  whieh 
\  there  is  reason  to  believe,  amongst  the  early  reculta  uf  the 
txhibition;  and   1   frel  certain  that   much  gDnil  ban  been  done 
ready  in  tliia  <iuartcr,  which  retiuircs  only  to  ho  cnconrnged  to 
^Ji>duce   greatly  improved  models.      Oood    black,  as  well   oa 
eoloared,  marbleA  (especially   the  fine  green  varietyfrum  Con- 
Dara),  are  obtained  abundantly  in  aume  part^i  of  the  west 
Ireland,  and  would  fully  justify  an  endeavour  to  eatabUfih 
jnanufactory  in  that  district. 

By  far  the  moAt  remarkable  and  ornamental  among  the 
arble  manufactures  of  England  is  that  imitation,  or  rather 
plication,  of  the  method  of  inlaying,  long  known  as  Floren- 
le  moKaic,  wliich  wag  introduced  into  Derbvuhire  onme  yean 
(>,  and  has  since  been  greatly  extended.  It  affords  now  an 
portant  and  increasing  employment  to  a  considerable  number 
iDgenious  workmvn. 

The  inlaid  wurk  of  Dcrby&hire  is  performed  on  solid  slabii, 
leraliy  of  block  m&rble,  on  which  the  forms  to  be  inlaid  are 
sketched  in  outline,  nnd  then  cut  out  to  a  small  depth  by 
proper  tools.  The  marble  to  be  inlaid,  having  been  firt^t  iMwn 
into  thin  veneers,  is  cut  Into  the  required  shnpes  by  saws  and 
files,  and  cemented  into  the  recess  prepared  for  it.  either  by  a 
•oft  cMBCDt,  or  by  aliell-lac.  The  whole  iturface  is  afterwards 
polished  together.  From  the  nature  of  the  method  it  will  be 
•een  that  the  chief  ingenuity  consists  in  the  selection  of  proper 
patterns,  and  their  HiLapttition  to  the  marbles  which  can  be 
obtained  for  inlaying;  and  there  has  hitherto  been  very  little 
attempt  at  originality  in  ho  prepiu-jng  detiigns  as  to  be  fitted  to 
the  exact  conditions  obtaiuubiB  in  the  present  state  of  the 
manufacture.  Imitations  of  Florentine  work  (a  very  different 
maDufacture,  as  I  sliall  presently  explain),  copies  of  Roman 
parenents,  usually  in  day  tc»i!>e'rse,  and  the  most  unmeaning 
nometricu  forms,  have  hitherto  been  the  chief  results:  but 
Eere  agsin  1  um  happy  to  be  able  to  point  to  an  unquentionuble 
improvement  ariKing  from  the  Kxhibitinn;  and  1  look  forward 
to  the  introduction  of  taste  and  ingenuity  that  will,  befote 
many  years  are  o^er,  elevate  the  manufactures  of  Derhysliire 
into  a  very  distinct  and  prominent  poiutloa. 

1  cannot  here  omit  the  name  ot  .Mr.  Grfmer,  who  supplied 
the  pattern  for  on  elegant  border  to  a  table  exhibited  in  the 
Fine  Arts  Court  by  Mr.  AVoodniffe  (the  properly  of  His  Royal 
liifhness  Prince  Albert),  and  who  has  fiuce  then,  on  learning 
nim  aecurately  the  nature  of  the  material  and  the  details  uf 
nuoofiMture,  provided  another  design  uf  lingular  beauty,  which 
promises  to  be  in  the  highest  degree  successful.  It  i^^  right  to 
■■y  that  the  Derbyshire  mosaic  Ik  by  no  means  costly  compared 
wtth  otiier  similar  wurks  ""d  may  eaAily  be  obtained  ut  prices 
little,  if  at  all,  higher  than  thowe  commonly  linked  for  imita- 
tions of  Florentine  work  of  far  less  artistic  or  mechanical 
merit. 

Beodes  the  Derbyshire  mosaic,  there  is  n  somewhat  similar 
but  inferior  manufacture  carried  on  both  in  Derbyshire,  and 
Dsvunnhire,  and  in  many  other  places,  in  which  geiiniotric  and 
other  shapes  uf  marble  in  veneer  are  fastened  by  cement  on  a 
£at  slab  uf  slate  or  marble.  Numerous  specimens  were  exhi- 
bited, but,  with  the  exception  of  a  large  and  very  beautiful 
table  of  Devunsliire  marbles,  there  is  no  need  that  1  should  refer 
to  them  in  this  place. 

The  manuTacture  of  fluor  spar  (locally  called  Blue  John}  into 
vases  and  other  ornaments  is  another  source  of  occupation  to  a 
limited  number  of  persons  in  Derbyshire.  The  spar  in  generally 
of  a  deep  purple  tint,  and  rarely  clear,  but,  on  exposure  to  a 


moderate  heat,  the  tint  becomes  much  lees  muddy  and  passes 
into  a  pink,  and  would  in  time  be  discharged.  With  proper 
cure,  the  ctimmuner  kinds  are  thus  rendered  available,  and  are 
lorgely  used  in  the  construction  of  ornaments. 

In  concluding  a  reference  to  the  mosaic  work  of  England,  I 
might  refer  to  the  use  uf  malachite,  were  it  not  that  this  ma- 
terial ii«  so  much  better,  as  well  ft9  more  largely,  employed  in 
Russia,  and  that  its  applicutiun  witli  us  is  rarely  to  be  justified, 
owing  Ut  the  bad  selection  of  objects  manufactured  of  it.  Many 
other  foreign  marbles,  and  a  number  of  pastes  and  glasses,  are 
also  used  from  time  to  time  where  particular  colours  are  re- 
quired. Kven  shell  is  Mmetimes  employed  in  the  same  wsy. 
There  c«n,  I  think,  be  little  doubt  that  this  practice  of  resorting 
to  artificial  stone,  generally  of  different  hardness  from  marble, 
is  unworthv  of  the  artist,  and  in  every  sense  undesirable.  By 
taking  advantage  of  the  stores  that  nature  has  pntvided  in 
foreign  countries,  much  may  certainly  be  done,  but  the  limita- 
tion of  the  pattern  to  colours  and  markings  that  can  be  obtained 
is  the  true  mode  uf  escape  from  the  difficulty.  Few  things  rju 
be  more  incongruous  or  in  worse  taste  than  the  insertion  of  a 
piece  of  malachite  to  represent  a  leaf,  or  of  a  fragment  of  shell 
with  nacreous  reflections  fur  the  petal  of  a  flower.  These  are 
faults  which  may  still  be  noticed  in  Derbyshire  work  ;  and  I 
fear  the  error  of  taste  is  at  least  as  great  in  the  purchaser  as  ia 
the  musaicLst. 

I  pass  on  now  to  the  stone  and  marble  manufactures  of  other 
countries  and  amungnt  these  Italy  claims  the  first  notice,  not 
lets  for  tlie  exquisite  beauty  and  taste  of  many  articles  than  for 
the  relatii'e  importance  which  these  products  bear  to  tlie  whole 
group  of  objects  exhibited.  Of  stone-work,  indeed,  Italy  seot 
hardly  any  examples,  ami  the^e  few  were  by  no  means  remark- 
able ;  but'in  marble  of  all  kinils,  alabaster,  spars,  »nd  mosaics  ia 
pietm  tture^  the  ncries  was  highly  interesting,  though  the  absolute 
novelties  were  very  few.  Of  all  European  countrien  Italy  is  the 
most  rich  in  available  marbles,  and  the  variety  ubtainable  seems 
inexhaustible;  but  the  marbles  of  other  cuuntries  are  also  there 
worked,  and,  perhaps  one  of  the  most  perfert  specimens  of 
marble  work  that  has  been  seen  in  this  country  was  the  vase  of 
Egyutian  alabaster  (a  peculiar  form  of  carbonate  of  lime)  exhi- 
bitea  in  the  east  nave,  near  Rome,  whose  rich  and  soft  tint  of 
colour  WHS  only  Hurpussed  by  the  beauty  of  the  form  into  which 
it  was  chiselled  and  its  admirable  workmanship.  The  whole  of 
this  vase  was  cut  from  a  single  block  of  stone,  and  the  quality 
of  the  stone  itself  was  unequalled. 

Several  fusts,  or  portions  of  columns,  of  brecciated  and  other 
marbles,  several  slabs,  more  or  less  completely  formed  into 
tables,  and  a  number  of  less  finished  specimens,  besides  snme 
figures  that  were  intended  to  belong  rather  to  the  clasK  of  Fine 
Arts  than  that  of  Mineral  Manufacture>s  bore  testimony  to  the 
importanc-e  of  the  marble  trade  in  luly,  and  were  wurthy  »»£ 
study.  .V  large  vu»e  of  true  alabaster,  executed  in  \olterra, 
was  a  noble  instance  uf  the  application  of  this  material ;  and 
there  were  also  some  other  illustrations  of  its  use  in  a  pair  of 
candelabra  and  other  artirlcK,  nut  so  well  adapted  or  so  elegant. 

But  the  nu»t  remarkable  uf  the  Italisa  wurks  in  marble  and 
stone  were  the  speciinens  of  Florentine  mosaic  This  art  con- 
sists in  the  preparation  of  a  \ery  thin  slab  of  black  marble,  on 
whose  surface  is  first  etched  some  design  to  be  inlaid;  the  marble 
is  then  cut  away  from  these  ptirtions,  and  prepared  stones  in  a 
finished  sUte  are  inserted  with  the  greatest  care.  The  ntones 
thus  inserted  are  not  marbles,  but  chalcedonies,  agates,  und  other 
siliceous  pebbles,  of  which  n  singular  variety  occurs  in  the  bed 
of  the  .\rno  ;  but  with  theui  are  mixed  lapis  lazuli,  jasper*,  and 
some  other  foreign  minerals.  The  hardness  of  these  being  so 
much  greater  than  that  of  the  marble,  the  polishing  cannot  be 
effected  after  the  inlaying  is  completed,  and  the  stones 
being  very  difficult  to  work,  and  often  of  small  i^ize,  the 
whole  maiiufaclure  is  essentially  different  from  that  followed 
in  Derbyshire.  The  inlnid  plate,  when  completed,  is  cemented 
on  a  slab  (if  black  marble,  and  may  then  be  finished  off.  True 
Florentine  mufaic  is  thus  a  far  more  costly  manufacture 
than  that  uf  Derbyshire,  und  is  also  much  more  durable. 
The  city  of  Florence  has  long  been  justly  celebrated  for  <^everal 
manufactories  remarkable  for  the  simple  elegance  uf  the  Ucsigiu 
inlaid;  and  the  specimens  exhibited,  ulttiuugh  offering  little 
that  is  new,  fully  kept  up  the  high  character  that  has  been 
obtained. 

In  speaking  of  Italy  I  have  not  included  the  northern  pro- 
vinces, which  nre  politically  Austrian.  These  sent  a  number  of 
works  in  stone  and  marble,  including  amongst  them  a  variety  of 
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marble  rhimney-pieces,  more  remarkable  for  their  elaboi«t« 
design  th«n  f<»r  ifieir  fitness  or  xlaptabilitT.  From  Austria 
proper  the  variety  of  marble  ami  sturie  manufactnren  waa  uicoo* 
iiderahle,  and  the  deffree  of  originality  very  small. 

From  the  Ulnnd  ui  .Malta  (almost  a  part  of  Italy  in  manufac- 
tures of  tilts  kind)  there  were  several  group*  of  object'*  Bent  for 
exhibition,  pruving  the  anxiety  of  some  of  the  nmnufiictiirers  to 
take  a  bigh  positiun  both  in  stone-work  and  marble  mosaic. 
The  former  consisted  of  numcruiia  carved  vHses,  worthy  of 
careful  examination  and  much  praise^  while  the  latter  included 
excellent  specImenM  «f  n  modern  adaptation  of  the  Italian  work 
in  pietre  dure^  the  stones  not  being  harder  than  marble,  and  the 
whole  veneered  on  a  slab  of  elate  or  stone — generally  the  latter. 
The  value  uf  this  manufacture  may  be  regarded  as  Intermediate 
between  that  of  Flunmce  and  the  better  kind  of  I>erbyfthire 
work,  liiit  ttiere  was  decided  originality  and  some  merit  in  the 
designs,  a  roference  to  the  material  being  especially  olwervable. 
It  may  l>e  well  lo  mention  that  the  niaterinU  of  the  Malt-i  table« 
were  not  generally  from  the  island,  with  the  exception,  1  believe, 
of  a  very  beautiful  dead  while  limestone,  which  might  be  intro- 
duced with  great  advantage  into  Knglaml, 

France  whs  by  no  means  remarkable  for  the  stone  or  marble 
manufactureK  iteot  to  the  Kxhibition;  and,  owing  to  the  utter 
want  of  nil  arrangement  either  in  the  buildiDg  or  the  catalogue, 
it  was  equally  difficult  to  discover  and  refer  to  any  object  from 
that  country  that  one  might  wish  to  study.  The  chimneypieces 
were  the  only  marble  manufactures  of  the  kind  having  any 
claim  to  notice,  but  these  were  in  do  way  remarkable  for  excel- 
lence. 

Belgium  is  rich  in  marbles  of  ordinary  quality;  but  with  n 
few  excentions,  in  the  case  of  w»me  fine  hlack  marble,  and  a 
Ui^e  and  well-executed  chimneypiece  of  (^nrrara  marble,  there 
were  few  important  work«  in  this  department  of  manufacture. 
A  very  well -constructed  pinnacle,  in  a  hard  even-grained  stone 
of  good  colour,  may  be  mentioned  as  an  exceptii>n.  Cermany 
also  offered  but  little,  although  a  few  specimens  were  sent  of  the 
Silestan  marblcij,  which  include  some  of  great  beauty  and  others 
of  coQKiderable  hut  unequal  hardness.  Sweden  and  Norway 
exhibited  very  line  upecimena  of  granite-polishing  and  inlaying, 
while  Spain  and  i*ortugal  wnt  many  remarkable  and  beautiful 
namplew  nf  material,  hut  nothing  in  the  way  of  fintahed  manu- 
facture that  requires  special  notice. 

Far  dilTerent^  however,  is  the  cade  of  Uussla,  which  offered, 
as  has  been  already  hinted,  some  illustrations  of  an  extent  of 
human  labour  almost  fabuloua  in  modern  times,  and  some 
examples  of  u  gorgeous  and  truly  Urietital  magnificence  in  the 
veneered  malachite  wurk  so  abundantly  shown.  The  former 
conaisted  of  a  few  vases  of  a  jaspic  stone  of  the  moitt  extraor- 
dinary toughness  and  hardness,  of  which  we  can  say  little  more 
than  that  the  beat-tempered  and  hardest  steel  tool  turns  aside 
from  it  without  producing  any  impression,  although  the  form 
and  decorations  of  the  vases  exhibit  an  amount  of  manipulation 
and  undercutting,  and  are  executed  with  a  freedom  which  could 
scarcely  have  been  surpassed  if  they  had  been  made  of  alabaster. 
'I'he  total  absence  of  any  useful  result,  and  the  very  small 
amount  uf  any  kind  of  beauty,  must,  however,  be  regarded  as 
greatly  dimiiiisbing  the  interest  felt  in  this  singular  mamifacture. 

The  malachite  work  for  which  Itussia  has  been  long  celebrated 
was  never  seen  in  western  Ktjrop«  in  anything  like  perfection 
until  the  occasion  of  the  Exhibition  induced  the  princely  owners, 
both  of  the  mineral  and  llie  manufactory,  to  make  extraordinary 
exertions  in  order  to  illustrate  tlii«  very  remarkable  fabrication. 
Single  specimens,  some  of  them  of  large  dimensions  and  of  great 
value,  had  been  w!na«ionally  sent  as  imperial  presents  to  various 
distinguished  pL^rsoim,  but  these  were  for  the  most  part  put 
together  before  certain  recent  improvements  had  been  intro- 
duced, and  they  had  never  been  expoied  to  minute  and  careful 
examination.  This  part  of  the  Hus^ian  exhibition  was,  in  some 
re-pect*,  more  remarkable  than  anythingelse  among  the  mineral 
manufucliires;  and  if  an  intention,  at  one  time  expressed,  of 
prejiaring  a  nmlachite  apartment  had  been  fully  carried  out,  the 
effect  would,  doubtless,  have  been  greater  than  it  was. 

1  need  not  detain  you  with  any  account  of  the  raw  material 
(blue  carbonate  of  copper)  made  use  of  in  this  manufacture. 
As  a  substance  available  for  vetieering  it  is  found  chiefly  in  a 
■ingle  locality  in  Uussla,  in  lumpH  of  moderate  size,  rarely  so 
large  as  a  child's  head,  and  is  cut  for  use  into  thin  sUcefi,  which 
are  fastened  on  a  copper,  iron,  or  marble  surface,  prepju-ed  for 
the  particular  use  designed.  Formerly  the  slices  were  with 
straight  edges,  and  were  put  together  without  much  reference 


to  the  continuity  of  the  natural  lines  of  veioing;  but,  by  a  very 
ingealouB  set  of  contrivances  of  modem  date,  most  of  the 
surfaces  are  now  curved,  and  not  only  fit  int*t  corre«^ndiDg' 
curves,  but  the  veining  is  made  continuous  as  in  nature^  ao  that 
•xtremely  simple  but  elegant  patterns  are  produced,  giving  an 


accurately  a  natural  breccia  frequently  occurring  in  the  lamps. 
The  rounded  and  other  surfaces  are  all  cut  out  of  the  solid 
block  bv  8»w«  constructed  for  this  purpose;  and  the  labour 
incurred  in  making  any  large  object,  together  with  the  enormous 
amount  of  waste  in  the  raw  material,  combined  with  the  original 
costliness  of  the  stone,  render  the  expense  very  considerable. 
The  prime  cost  of  fine  malachite  at  St.  Vetersburgh  varies  from 
li^.  to  \i'.  per  pound  avoirdupois,  according  to  the  quality,  and 
at  least  two  pttundn  are  wasted  for  every  pound  used.  Estimating 
the  thickness  of  the  veneers  used  in  the  manufacture  of  the 
dmirs  at  one-eighth  of  an  inch,  and  the  surface  covered  at  about 
120  square  feet,  there  must  have  lieen  required  for  these  objects 
aluuo  at  least  3000  pounds  weight  of  rough  malachite,  the 
value  of  which  in  the  couatrr  could  not  have  been  lees  thu 
900<V.  sterling,  exclusive  of  all  cost  of  labour. 

For  mtme  time  paxt  there  has  been  a  manufactory  at  St.  Pe- 
tersburg, originally  conducted  bv  Florentine  workmen,  and 
repeating  in  pietrt  dure  many  o/  the  well-known  Florentine 
patterns,  cut  from  pebbles  obtained  even  from  the  Arno  itself. 
Samples  of  imitative  Italian  work  from  this  manufactory  (uow 
cooaucted  by  native  Russians)  w«i«  ver^  creditable,  but  there 
waM  also  a  novel  modification,  more  striking,  if  nut  requiring  M 
much  skill.  I  allude  to  the  box  or  jewel-case  belon^rirt^  to  tbe 
Empress  of  Russia,  remarkable  for  the  presence  of  selected 
stones  in  high  relief,  repreiiented  by  natural  peculiarities  of 
colour,  texture,  and  appearance,  such  fruits  as  pears,  grapes,  cur- 
rants, &c.  Nothing  could  well  be  more  pleasing  of  its  kind, 
but  at  the  same  time  the  difficulties  w«re  rather  those  sur- 
mounted by  patience  than  genius.  The  design  was,  however, 
very  pleasing. 

trom  extra- European  countries,  marbles  and  polished  stonea, 
as  well  as  marble  moKaics,  were  only  numerous  and  remarkable 
in  the  cose  of  India,  although  from  China  also  were  some  very 
extraordinarv  works,  apparently  constructed  of  jade.  The 
Indian  marble  work  was  admirably  illustrated  by  n  set  of  garden 
chairs,  presented  to  her  Majesty,  which  are  well  worthy  of 
notice  for  the  extreme  delicacy  and  finish  observable  throughout, 
and  the  perfection  of  the  mechanical  part  of  the  work.  The 
design  in  this  case  is  perhaps  hardly  equal  to  tbe  execution,  but 
there  is  considerable  elegance  in  the  pattern.  In  a  smaller  way, 
hut  involving  much  labour,  1  would  remind  you  uf  the  numerous 
articles  manufactured  in  agate,  cornelian,  bloodstone,  jasper, 
and  jade,  which  employ  a  considerable  population  at  Cambay, 
and  whicii  might  certainly  be  rendered  available  for  many  pur- 
poses in  this  country.  I  cannot  omit  noticing  also  the  lattice 
work  in  stone,  of  which  there  were  some  extremely  delicate  aud 
beautiful  examples  exhibited. 

But  chief  amongst  the  Indian  mineral  manufactures  must 
be  mentioned  the  remaikableand  exquisitely  delicate  nvosaicsin 
bard  atone,  of  which  it  is  difficult  to  know  which  most  to  ad- 
mire and  wonder  at,  the  design  or  the  execution.  'I'he  designs 
are  generally  free,  simple,  flowing,  and,  as  befits  objects  gene- 
rally of  moaenite  size,  they  are  small  and  delicate.  It  would 
seem  that  tliiH  matiufacturu  is  of  very  ancient  d»te  in  I  ndia,  but 
it  is  certainly  carried  on  now  as  well,  and  nearly  after  the  same 
fashion,  as  it  whs  at  least  two  centuries  ago;  and  according  to 
Dr.  Ruyleit  in  chiefly  confined  to  one  district  in  Northern  India. 
It  is  perhaps  to  be  regretted  that  advantage  has  not  been  taken 
of  this  elegant  manufacture  to  obtain  ornamental  furniture  of 
various  kinds  for  the  KngUsh  market. 

The  articles  made  of  jade  sent  both  from  India  and  China 
were  chiefly  oroameotot,  and  in  most  cases  appeared  to  be  merely 
illustrations  of  great  mechanical  difficulty  overcome.  Thus 
ptates,  bottles,  cups,  pots,  boxes,  and  other  things,  were  inlaid 
with  rubies  or  emeralds  in  singular  profusion,  grotesque  figum 
were  represented,  and  small  models  executed  in  this  material* 
It  would  be  nell  if  suggestions  made  through  the  proper  quar* 
ter  might  encourage  a  somewhat  more  useful  and  practical  appli* 
cation  of  this  industry. 
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RAILWAY    TKAFPIC. 

It  appears  from  the  report  of  CnpUin  Simmono,  R.E.,  of  the 

ftilwBjr  Uepnrtment  of  the  Board  of  Trade,  that  the  number 

pHWa^en  travelling  on   railwAyB  in    EnffUnd   and    H'aleis 

vhieh,  in  1850,  amounted  to  58,5U,i3o,  reached  70,i71,179  iu 

It}<51,  shoving' an  increflse  of  ^0  per  cent^  while  the  receiptu 

rfrom  those  pn^isen^rs  rose  from  5,8HH,603/.  to  (1,952,61^.,  heing 

in  incieaM  of  18  per  cent.     The  mean  len^h  of  railway  upon 

rhtch  thU  traffic  was  conducted  had  increased  in  the  same  period 

only  6-S  per  cent.     It  aupears  that  in  the  preceding  years  for 

vhich  retarns  of  traffic  nave  been  prepared  the  averase  annual 

ncrenfie  in  the  lenjfth  of  rnilwaVB   in  England  and  Wales  had 

ten  SI  per  cent.,  t»«ing  more  than  three  times  the  mte  of  la«t 

r;  and  that  while  the  average  number  of  paiwengera  has 

reawd  annually  U'113  per  cent.,  the  receipts  from  passengerg 

I  iacreaied  6*4  per  cent.    Hence  it  would  appear,  that  althou^^h 

I  railway  communications  in  Kngland  and  Walett,  have  in  the 

Ft  year,  increased  at  a  rate  much  below  the  average  (being 

out  one-third],  the  number  of  passengers  has  increased  at  a 

e   nearly  amounting  to   duublc  the  annual  average,  and  the 

eiplB  derived  from  them  at  nearly  three  timcn  the  ordinary 

[,9f  inrreaM*,     The  number  of  passeogen  in  the  last  vear 

seceded  the  number  which  would  have  been  conveyeii  by 

■ya,  if  they  had  only  increased  at  the  ordinary  rate,  by 

'  B09 ;  and  the  receipts  from  them  in  the  same  manner  by 

(8/.     Thi«  increase  in  in  a  great  me-aaure  to  be  attributed 

he  vast  facilities  for  travelling  afforded  to  the  public  by 

Deans  of  exRurxion  trniri!!,  which  in  lrt.^0,  had  receivca   a  great 

ilfle,   but  waa  developed  in  an  extraordinarj-  degree  in  the 

year  during  the  Exhibition.     The  mean  length  of  railway 

I  for  traffic  in  Sc^>tlaod  during  the  year  has  increased  6*^  per 

eat.^  while  the  number  of  passengers  has  onlv  increatted  from 

B,»M,19I  to  0,'i'*fi,313,  or  *9  per  cent.,  and  the  receipts  from 

them  firora  (K)0,oS'2i.  to  (J2a..5i9/.,  or  3*7  per  cent.     The  mean 

'ength  of  railway  open  for  traffic  in  Ireland  during  the  year  has 

Dcreaaed   l^A  per  cent.,  while  the  number  of  paiwengcrs  con- 

yed  has  only  increased  from  u,49&,79G  to  5,633,603,  or  3*5  per 

hoeot. ;  the  receipts   from   them  hsvinic  riiten  from  339,0761.  to 

736&f603/.,  or  7*8  per  cent.     In  EoglancTand  Wales  the  receipts 

for  good*  have  risen  from  d, 180,771/.,  to  6,0H,1B3A,  or  10'3  per 

cent.;    in   Scotland    from    781,176/.    to  811,0.53/.,  or    18-8    per 

Ievnt.;  m  Ireland  from  174  959/.  to   198,431)/.,  or  13-4  per  cent. 
S'he  general  results    of  traffic    over    all  the  rallirays  in  the 
pie  united  kingdom  shnw  that  the  aggregate  number  of  passen- 
gers  conveyed    in    18.50    amounted   to   7S,§54,V^j{;  in   1H5I,  to 
£5,391,095;  being  an  increase  of  1^,.!>36,C73.  or  17-3  per  ceoc. 
The    fw»i    receipts   from    passengers   in    IK50    amounted    to 
«,I497,76I/.;    in     \f*S]     to   7,940,764^.,   showing   an    increase   of 
1,1  l3,OU'3f.,  or  16'J  per  cent.     The  gross  sum  received  for  the 
^^transport  of  gooiU  amnunted,  in   16.M),  to  6,376,907/.,  and,  in 
^fas^ljto  7,056,695/.,  showing  an  increase  of  679,7HS/.,  or  10*6  per 
^V^nt.     The  gross  revenue  of  all  the  railways,  arising  from  traffic 
of  all   dedcriptiuna,  which  in  ISAO  amounted   to    13,204.668/., 
aniMunled,  in  1851,  to  14,997, 459/.,  or  very  nearly   15,000,000/., 
showing  an  increase  of  1,79*^,791/.,  or  13*5  per  cent. 
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Aualria. — The  railroad  from  Sxolnok  to  Sxegedin  is  nearly 
finished,  and  it  waa  decided  that  the  line  between  Sxolnok  and 
Debrezin,  by  way  of  Puttpok>Ladany,  )?hould  be  completed  as 
KAon  as  possible.  Platm  for  railways  hetween  GroKRwardeln  and 
Puspok-Lndany,  and  between  f^scgedin  and  Teme«v;)r^  arc  being 
prepared.  The  military  fniritierH,  A^ram  and  Warasdrn,  will 
probably  be  brought  into  immediate  connection  with  the  metro- 
polis by  means  of  branch  line^  communir-ating  with  the  great 
Trieste- Vienna  railway.  It  is  intended  to  raise  a  loan  for  the 
construction  of  railroads,  winch  are  to  be  given  as  security  to 
the  mortgagees. 

Turkey  in  £icrof«.^Tbe  projected  English  railroad  through 
the  northern  Tnrkiah  Kitrupeun  prnvinreH  excites  much  ottention 
there,  and  is  pronounced  by  the  Wanderer  to  be  a  matter  even 
more  important  than  the  Egj'ptian  Railway.  It  appears  that 
sixEngli-ib  engineers  have  .ilreitdy  examined  the  country  between 
L'unstantinDpie  and  Belgrade;  and  in  a  letter  from  the  latter 
city  to  Agram,  a  hope  iii  expreiised  that  the  Servian  government 
will  also  construct  a  line  frum  Alexin-ir  (pmbahly  Alexinitaa, 
near  NiHua,  on  the  western  frontier  fif  Bulgaria)  to  Belgrade. 
Four  English  vc&hcU,  laden  with  wrought  and  sheet-iron,  are 
sud  to  be  on  their  way  from  the  Main  to  Vienna, 


RAILWAY    NOTES. 

Capt.  Oalton,  R.E.,  Mr.  Bass,  C'.E.,  and  Mr.  Ogilvie,  con- 
Itroctor,  have  gone  over  the  works  of  the  Farnlinm  and  Alton 
oew  branch  of  the  South -Western  Railway.     The  tine  is  nine 

mile!i  in  tfugtb,  and  will  be  immcdintely  opened  fur  traffic. 

The  Liverpool,  Crosby,  and  Southpurt  Cumpany  has  just  cum- 
pleted  and  opened  their  extension  line  from  Birkdale  to  Soutb- 

port,  tlie  waterinjf-place  of  the  manufacturing  district. On 

the  30th  of  June  the  Newport  and  I'ontypool  Railway  was  opened 
for  public  traffic.  Captain  Laffan  having  on  the  previoun  day 
Inspected  the  line,  and  pronounced  it  in  a  lit  state  for  traffic. 

Jlolkind  ajid  Jiciffium, — A  convention  has  been  concluded 
between  the  governments  for  the  junction  of  the  ruilways  of 
boUi  countries.  The  great  artery,  which  begins  at  the  port 
of  Antwerp,  will  be  extended  to  Rotterdam,  and  there  commu* 
nicate  with  the  Dutch  railways.  The  Bavarian  government  hitu 
offered  an  indemnity  of  I,l4:it),0{>0fl.  to  the  admin  La  trutiun  of  the 
PalatiuHte  Railway,  tm  condition  that  it  will  complete  within  a 
short  delay  the  works  of  tlie  Ludwigiihufeii  and  Wimemburg 
Railroad.  It  ia  in  that  direction  the  Strasburg  line  is  to  bo 
prolonged,  on  the  side  of  France,  towards  tlie  frontier. 


irOTES    or   TH»   MONTH. 

TTinrntM  Embankment. — An  act  of  parliament  of  the  last  seti- 
siun  empowers  the  CommisDioneni  of  Public  Works  to  constmct 
an  embankment  and  public  road  on  tlio  bank  of  the  Thames 
from  Vauxhall  Bridge  to  Chelsea  Gardens.  Why  not  extend 
it  so  as  to  lake  in  Chelsea  as  far  as  Battersea  Bridge  or  Cre- 
morne  G;irden«? — we  should  then  have  one  section  of  the  river 
completed. 

St.  Luke'fi  Churthy  Chekm. — A  very  elegant  stained  glass  win- 
dow has  been  recently  put  up  in  St.  Luke's  Church,  Chelsea, 
from  the  design  of  Mr.  (iibbA,  of  Camden  Town.  The  top  (the 
part  to  which  we  wish  to  direct  public  attention.)  reprer^ents 
the  Twelve  Apoiitles,  the  figureti  being  alike  remarkable  for 
trothfiilne-is  of  dej<ign  and  richnes-j  »(  cnbiuring.  The  work  is 
in  thorough  keeping  with  the  elegant  architecture  of  the  church 
it  ornaments,  and  will  repay  a  visit  from  those  interested  in 
works  of  thin  character. 

Porter's  Patent  Anchora. — The  Privy  Council  have  granted 
an  extension  for  six  years  of  this  patent,  granted  in  1838, 
Several  witnesses  were  examined  to  prove  the  superiority  of 
this  anchor — as  improved  by  Mr.  Trotman,  a  nephew  of  Mr. 
Iloniball  (the  assignee  of  Porter's  anchor),  and  who  offered  no 
opposition, — over  ordinary  anchors.  The  pecutiiurity  cotwiHted 
in  ita  strength  oh  compared  with  its  weight,  the  tenacity  with 
which  it  held  in  the  ground,  the  facility  with  which  it  came 
[  into  its  position,  its  non-liability  to  become  fouled,  and  its  con- 
venience in  stowage  and  tran-tport.  It  is  used  in  upwards  of 
IM  men-of-war,  and  by  several  of  the  large  tateam  com)>an)e4. 
It  appeared  that  hitherto  there  had  been  a  loss  of  about  15,000/. 
in  working  the  pHlenl.  The  Attorney -General  tendered  no 
opposition. 

Serriugtont  KnapMdc.— The  Privy  Council  have  recuni- 
mended  an  extension,  for  five  years,  of  this  patent,  granted  iu 
1838.  They  expressed  surprii»e  that  so  great  a  lapse  of  time 
should  have  taken  place  without  the  knapsack  being  adopted  in 
any  one  of  Her  Majesty's  regiments. 

i'ariir.-^Tlie  ceremony  of  laying  tho  foundation  stone  of  the 
grand  gallery  which  is  intended  to  connect  the  TuilericH  with 
the  Palace  of  the  Louvre,  parallel  to  the  Rue  de  Rivoli,  was 
performed  on  the  25th. — The  P'rench  government  has  sent  M. 
nmile  C'hcvalier  to  England,  fur  the  purpose  of  inquiring  into 
the  construction  and  operation  of  the  model  lodging-houses. 

Cape  7'<MfH.— An  excavation  for  the  accommodation  of  the 
fast  increasing  itbipping  at  this  port,  has  been  for  some  time  in 
contemplation.  A  suitable  po-iitiun  has  been  pointed  out  near 
the  Chavonne  Battery,  and  it  is  proposed  to  procure,  ua  iipeedily 
as  possible,  plans,  cHtimatea.  &c.,  for  the  satisfaction  of  the 
public  and  the  formntion  of  a  company,  should  it  he  deter- 
mined to  execute  the  work  as  a  private  concern.  In  connection 
with  this  work,  and  simultaneously  \tith  it,  the  breakwater,  Mi 
long  determined  on,  hhoulil  certainly  he  commenced.  The  stones 
excavated  to  form  the  docks  would  he  used  in  the  construction 
of  the  breakwater,  la  the  meantime,  some  additional  conve- 
nience for  coaling  the  steamers  is  urgently  required. 
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AMtrrbndi  oMil  Bantrttr  JiMeHon  OpuI.— A  tocnpwiT  li  In  coorae  »r  fomkUon 
th«obj*vla/  wfiltk  U  lo  coapici*  tht  chain  of  rankl  (^omnaelcalton  b«t*mn  the 
Ziifdtnet  aail  SI«pp«o,  ofi  lb«  rirrr  Kmi,  >n  HiitoTcr,  apd  la  jiurrhair  aticat  I'J.tiUO 
■cm  uf  ?*luablc  pMi  land  In  Hoil*n<1.  TTil*  c«tatiiunlcailin  la  to  cornmcnce  from 
Um  Zufdan**,  lo  ma  up  the  rirvr  YaMll,  ihron  by  nnal  lo  Zwollv,  Irotu  whkb  titr 
Ueilcaii  Canal  •aUiiili  aa  far  ■■  tiniBabtrgfti.  within  ■  abort  dlitanca  of  ibe  frontier 
•own  af  Xccrantoa— tbe  1  ocal  autborttici  of  which  place  have  rowd  tHe  miuialt*  tuat 
U  GiMplclc  Itie  line  ut  coinnruiilcMloa  U>  that  ton.  TTw  toul  eott  at  ibc  cui«l  and 
the  otbcr  DMcaaarr  oniUf  la  ntloMCed  at  aboat  I'JS.OCVl.  By  trii»  project,  tw«  bun- 
drtd  mUea  o(  ledloiii  and  danfcrau*  DB»lc*Uan  will  br  aarKl  to  lb«  ihlpplng  of 
Hanorer,  wtalcb  bring*  ih«  timber  and  olher  prnduca  of  iHal  cimntrr  afitt  Pntaala  to 
Ute  nriotw  porU  or  tlie  Zurdenw  and  Otber  [>ana  of  the  Fatbcrlanda. 

AMHbt  Mnlfsltan.— >I.  d'Erlchaeu,  dinctDr-ln^btrf  of  llie  Uaaabr  Narlirallon 
C<W>iMa]r,  hM  left  Vtennn  on  a  v^ali  U<  Frarwr,  iLajUiid.  Sootlnnd,  atid  the  n»rtb  of 
Gtmanjr,  In  order  to  atuily  tilt  tjHeokt  of  ronauucilnic  Tr*i«la  and  i;<'uni-rn|loea 
(rhkb  bave  bero  adpptrd  In  Iboir  r>futilrl««,  nrllh  tbo  Intcntloo  of  appljliiK  theai  to 
tb«  tramaraua  auam  and  aaUlcK  *i>a«ta  wbtch  tbe  companr  liilcuil  lu  bare  buLlt. 

TVinuttiMir  te  Hwjfary,—A  lunnfl,  10  KoRilih  mile*  laof,  leadiaf  fhici  th<  ifaarra 
of  Um  river  Grao  lo  tbe  oiIom  In  tbc  ikbemnliwr  Hllla.  !■  now  udranclniF  liiwarda 
csnplrtlvii.  It  li  iDtrndrd  to  anamr  tbe  duitMp  purpuae  of  a  cbaoMl  i«  drain  c« 
Vu  *m*r  aectifflulatlug  lo  tbc  worka,  and  of  a  railway  to  Iraniport  the  ore  from  the 
nUav  lo  tbe  rl*cr. 

Afwraltat  i)f  (loU  from  jlnemMl  />rU«a.— Th«  mlnea  of  Ilpirhenal4-ln.  Slloala, 
•b4ado«*d  for  more  than  Ave  e»BlurtN,  hate  bp«a  rvc«niIiro|itnK]  wllb  adrantaet,  Id 
cooaeqviae*  of  the  apptlcatloo,  on  a  lance  «cal«,  ot  a  method  Invrnud  b;  Pronaaor 
Plailnrr,  anil  adoptsd  by  Ur.  W.  Gueitler,  for  aepnTutloi;  (old  irom  tba  irmate  of 
araeulcal  <«•*.  The  ore  at  Itelelwiwliln  1*  an  ura^nlcal  pyrttea,  i-nnlalnliijt  about  WO 
Kr«lna  of  gold  In  Ibe  ton.  The  ore  li  roaiied  Id  a  lererbcratory  furnace,  •umMianted 
by  a  larac  <«nd«naio«  cbarabcr,  la  wltlcb  tbe  aneulotM  acid  la  mndeoacd  aa  faal  aa  It 
li  rolaliTiard.  Ttiere  tbrn  nrtnaliii.  an  tbe  door  of  the  furnace,  oxUta  of  Iron  mixed 
wilfa  a  certaUi  quanUty  of  atsenk,  tofcther  wilti  tht  vbole  of  lb*  aold.  TbU  la  plai-ril 
la  a  vetael,  aa  arranired  that  a  current  of  cblorlne  can  be  poaaed  Ibraagh  It,  bjr  whtcb 
(be  gold  and  lean  are  taken  up,  and  afterwarda  aeparaled  fron  the  rMlchium  by  the 
ftld  of  •  crrUIn  quantity  of  water,  aad  tbe  fAA  la  afterwarda  piedpltatad  from  tbia 
aolutlon  by  ■Dipburettcd  bydrofen.  To  prveent  Ibe  admUlunt  <if  Irua  at  ibU  aloge, 
•  iDiall  c]»«c  of  brdroeblorlc  acid  li  added  lo  tbe  i  tlutlon  before  the  niphurettad 
bfdrogea  la  Ictrodnced.  Tbe  a«rifereua  compound  having  beco  irparaied  fnun  the 
tlquuf,  ts  waahed  and  heated  ia  an  open  p<'>rcelaln  rruirible,  to  drlre  off  ibe  aalphur, 
by  wbleb  Ibe  Ro'd  >•  radneed  to  the  metallic  atate  by  lluilng  Id  tbe  uaual  maaner. 
Tola  alople  and  Ingeuwui  method,  wblcb  baa  made  Lt  wonti  wblla  to  r«-opra  Ibe 
Retcbenatelu  Ulite,  la  eqaally  applicable  to  the  raat  quautttj  of  rcTuae  aceumtUatad 
tiear  many  oilier  oM  worka.— Jfiaiitir  /oonnU. 


LIST    OP    ffTElV    PATfiHTS 

asAimco  IN  l^-GLANo  raou  Jumk  24,  to  Jvlt  22*  1962. 
Af  Mmth»  atlowtd/or  Enrolmeitt  unUt*  eiherwiif  espreued. 

ffmw'  Luity,  of  Bfriolngliein,  for  improfenenta  In  mannfacturlng  wire  loio  iroeen 
Mrla  nod  ptoi— June  24. 

Tboinaa  Hell,  of  Daa  AlkaU  Wotka,  South  dblelda,  for  Improretntnta  In  tbe  manu- 
facture of  aolpliurlcackl.— June  S4. 

JcMCpti  Morgan,  of  Uaorhettef,  patent  cnndle- machine  naaufacWtTr,  mid  fetet 
Gaakell,  of  tbe  ume  plaoe,  geallenaD.  for  Unprotrementa  In  the  manuraclure  of  lan- 
dlea.— Jane  2A- 

CbarleaJamcsWallli,af  Clarendon  Cbamben,  Hand-court,  Uulbofn,  civil  eoKlneer 
and  mvchanln^  drausbtaman.  for  certain  Impmeefnenu  In  machinery  fnr  nuabtng, 
pulvrrialog,  and  sriadlog  atone,  quaiU,  and  other  aubaianc**.  (A  coiuniunicatlon  ) 
—June  34. 

Thoonaa  Baxley.  of  Ifnncbeater.  cotlon-aplnner,  for  InproeemeflU  In  machine  for 
coo bing  cotton,  Oax,  allk,  and  otber  Qbioua  aiaterlala.— June  34. 

John  VConoehle,  of  LlverpooU, engineer,  for  Inproremenlafti  tocomoUra  and  other 
lHam  niflnn  and  bolleta,  !□  rallwaya,  rallwny  carrlanci,  and  their  appuTtenancra ; 
■lao  In  machioerf  and  apparacjo  for  prodnting  part  or  parta  of  eucb  Improvemanta. 
^Jitne24. 

Tboeiaa  Allan,  ot  Edinburgh,  engineer,  for  Improvvnivnla  Id  prodaclag  ajid  applf. 
Ing  clcclrlelly,  and  In  apparatua  eoiployed  iberaln. — June  Z4. 

TbooMi  Roblyn,  ol  Wblte  Ham*.  Uertftird,  caquLre,  (or  carLiln  ImprovcmeuU  ta 
tits  art  of  ii*rl|Btma. — June  'ifi. 

UaUhew  AugualiL*  Crocker,  euglneer,  of  New  Vork,  Anurlca,  for  c*rt*ln  Improve, 
mcnia  In  paddlei  (or  aUam-rcvirl*.— June  29. 

Jame*  Edward  Coleman,  of  Porcbrtler  Houae,  Bayawaler,  eentleman.  for  Improve- 
menta  to  the  application  of  India-robbtr  and  goita-percba,  and  of  compounda  tbereof, 
— J  jne  te. 

Puncan  Uackeatie,  of  Loodon,  rentlrman,  for  certain  ImpToreneoU  In  mactalnerr 
and  apparttna  for  reading  In  and  trantferriag  dctlgiu  trr  paturna,  and  for  cuttln;, 
pUDcbIng,  and  numberlnx,  or  olljeoriae  preparing,  perfoTaieil  card*,  papera,  or  other 
malerLals  uted  or  luliable  hi.  the  nuniifacmre  of  flgnrtd  textile  fabric*  by  JacqninU 
or  otber  weaving  looma  or  frame*' — June  'im, 

Laiare  Fran(ola  Vatidelln,  of  Upp'r  Chariot le-*Lrevl,  Flliroy.aqiiare,  for  fmpruve- 
menia  In  obtaining  wr<ol,  eUk,  and  t-oltiin  (raw,  old  fabrlca  In  a  coodltkm  lo  be  again 
ued.    IParily  a  cum mnnkat Ion.)— June  W. 

fUchard  Uomaby,  of  Upltilcgatc.  GraDtbam,  Llactda.  igrlnlinral-tiDplcfiinii  ina- 
hcr,  for  tinproTenienta  iu  cnocblnery  for  thttablog,  abalilDg,  riddling,  and  dreaaing 
com  —July  S. 

Rdward  Clarence  Shepard.  of  l>uk«.slr«et,  WrttmlDBier,  gentleman,  ftn  traproye- 
menta  ill  elect (o-magacUc  apparatua  tultabic  for  tbe  production  of  motive  power,  of 
heat,  and  of  llghL     i,A  cvmmoulcatljii./—  Jbly  li. 

UartjD  Jcbn  Kobcrt*.  of  U'oodbatik,  Buck*,  gentleniaii,  fnr  Improeeuienta  In  tbe 
produoilon  of  electric  rnrrenia.  In  obtaining  light,  mtiUon.  and  cbenlnl  prod  act*  and 
tibets  by  the  agency  of  declrldly,  part  or  paru  uf  urIiUh  ImproeeaMOta  are  alio  ap- 
pllcalde  lo  the  manMfarlure  of  arida,  and  to  ihe  reducUon  ol  oral.— Jnlf  fl. 

WUUam  Tanner,  of  Exeter,  leather -dreaacr,  for  ImprtrvcuMnU  In  droalnc  leatbar. 
—July  6. 

Edward  Ualtlaod  Stapley,  of  Cheaptide,  for  Improeementa  )n  cottlog  movldloga, 
gtooTM,  tengiin,  and  etber forma, and  lo  plaiititf  wood.  (Acommunlcvtlon.)— July  ij. 

Hoaes  Poole,  of  the  Pateui-olBce,  London,  geuUetnau.  for  lupcoveuienta  tn  reap' 
lug  and  mowlog  macblnei,  and  lo  paleerlalof;  land.    (A  coram nnlcailouO — Julr  ^■ 

Julea  Letnoioa,  of  Courbevole,  tirar  Pari*,  chrmlei,  for  an  Improved  (>ompo«ition 
applicable  Iu  the  purpoaea  of  vamUh,  to  the  irate rprooflog  of  fabric*,  lo  the  manu. 
facture  of  traaapareni  tebrtca,  W  tbc  (xlsg  of  colwua,  aod  to  other  uaeful  pnrpoaet. 
-July  6. 


Tbomaa  BlabcT  Bad  Joeepb  aitalfe,  of  Kelgbley^  Tofli,  mOlcrti  (br  InprorraeaU 

lo  mill*  fur  grinding,— ^nly  d, 

Jamre  HIgiloa,  of  Salfbrd,  LMcatier,  macbliM-aakar,  and  Tbomu  SctMdbU 
Mlltworih,  or  tb«  aaaw  place,  RHcbaole,  for  certain  Inpraveraettia  la  aaaMaarr  aa 
appatatui  for  aplaalnR  aad  doubling  eonoa  and  other  ftbrooa  ■nbal ■araa.— itriy  i. 

Harold  Potter,  af  Over  Varwen,  Laticaiter,  carpet  manofaclntar.  aad  Mailheie 
Nmlth.nf  Iheaainf  place,  manager,  furcrrtain  Improeemxrnta  In  bxiaa  for  waaeiag, 
and  In  tbr  manufacture  of  terrjr  fa^rlc■. — July  K. 

John  Henry  Jobiteon,  of  Lincoln'*  Itia-fleM*,  MldJleaex,  and  of  Glaagstv.  Hailh 
BrItaliT,  genilemon,  for  certain  ImpmraneUa  In  Bteam-englnra.  [A  eosnBnaleaUoa.) 
— July  is. 

Alfred  Henry  fWoltle,  of  Pari*,  tcalptor.  foran  ImproeeJ  plaallc  rotapoaHkio  applla. 
able  to  manttfactnring  pnrpoaea.— July  fl. 

millnm  Septlmu*  Loati,  of  Wreay  Syko,  Comberland,  gentleman,  for  Imprave- 
neiil*  In  obtaining  aalt*  of  *odB. — Julf  'I. 

Jame*  Munlocb,  of  !ftaple'a- Ion.  UolborA.  Ulddleacz.  for  an  ImproTeroent  la  tha 
manurncture  of  certain  klDd*of  woollen  fabric*.    (A  commanlcBlko.)— July  S. 

Joliii  Andrews,  of  Kelroak*  terrace,  Mlnde.  Newpoel.  Hon  maul  Iu  hire,  rontnctor, 
for  certain  Impromncata  In  cuke  ovcDt,  and  In  tbe  apparataa  connected  tbarawitb.— 
July  H. 

Frederick  Sanf.  of  Pall-Hall,  artial  In  freeen,  forcertalnlmproeemcDlalo  aiacbloary 
or  apparatua  for  cutllog,  aaielng,  (rrlailiug,  and  p»llabltig. — July  d, 

Piicdrlch  Geaaweln,  of  Canaatadt,  Wnttembcr^  *tone.m*aoa,  fur  a  method  of 
preparing  for  baking  and  buroliiK  maaaet  of  clay  of  any  givco  form  aod  lue.  add 
baldng  and  burning  the  •arae  when  ao  prepared,  aa  tberoo^bty  and  axsplatriy  aa  a 
common  brick  can  now  be  baked  or  burnt.— July  S. 

John  lUmadeu,  of  Maocheater,  acrew.batt  man u facia/ er,  fbr  certain  Improeeownti 
In  machinery  or  apparatua  (or  cutting  acrvwa.— Jaly  d, 

Joaenh  Jepaoo  Dddy  Taylor,  of  Uracechutcb-ittect,  Uiodon,  macbtnlat,  (Or  an 
eitcaaWn  for  thr  term  of  four  yearv,  Irom  tbe  lil  day  of  ni4y  laat,  for  part  of  bla 
Inveiitlon  riearrlheil  In  the  ortKloal  letter*  patent  under  tbe  title  of.  "Jta  lapraeed 
mode  of  propelli n^  ahlp*  tuid  other  vcaM*!*  on  water.— July  fi. 

Wanaa  Stormc*  Hale,  of  Qurpn-«creeL,  Cheattalde,  cawd la. maker,  and  Gaoff* 
Robtna,  of  GrvAt  Pi'trrtlrvet,  Weaiminitee,  miaer,  for  Impntvaaiinta  la  ttta  iDNDa* 
facture  of  nlibtltgfata  or  mortan.— July  H. 

Alfred  Vincent  Newton,  of  ChaikCery.lane.  mechanical  drafightamaR.  for  Improaa. 
ocnt*  lo  laacblacry  for  catling  eoap  bto  aUba.  ban.  or  cakta.  (A  commaolcadda.  ] 
— Jnir   III 

Thama*  Jordan,  of  Old  Bnud-alreei,  tdndoa,  for  Improreaenta  lo  dlalnhetlng 
eiMiillal  otli,  aod  to  treittnc  fatly  matter*  obtained  from  ahale,  achiatna,  «e  otbae 
bltomiiioa*  inbttancea,  aod  In  retort*  employed  In  dliaitlng  aueb  mloerala,— July  )3. 

Joae^ih  Baron  Palar,  of  Caatle-atreet,  Holbam,  for  an  Impnmd  mode  of  baklog 
brick*.  DIei,  and  other  kind*  o!  pottery  or  earthtuware.— Jnlf  IS. 

Charle*  Hurrell,  of  Thtlford.  Norfolk,  and  Matthew  Olbaon.  of  Rdlllagtoo-tarrac*, 
NewL-aatle-tiii  True,  for  Iniprovementi  hi  reaping  machlnaa.— July  1^- 

Ceorge  niaiun  Uovlil,  of  Abchanb-lane.  I»adoa,  fbr  ImprovcmeDta  In  taaaidbc< 
larlnv  wbcMl  and  olber  grain  into  meal  and.  Sour.— July  lb . 

Bloea*  Poole,  of  the  Patent  olBce.  Loudon,  fcnllemao,  foe  Improvemanta  la  boola 
ihoea,  doge,  and  aluillar  artlclea,    (A  commualca'.lon  y—Jalf  1&. 

Henry  John  Oaontlalt,  of  Cbarlotta-atreel,  Portland- place,  HIddleaee.  doctor  In 
mLialc,  f(fr  inipio venae iita  In  orfaro,  aeraphlne*.  Ktid  olber  ataillar  wind  lattrumeuta, 
anil  alao  Improrementa  In  piano-forte*.    (A  comiDonlcalloa.;— Jaly  Ifi- 

Cbarle*  Barrlogtoti.  of  I'MIaddphI*,  ITniteil  .Slalca.  geatlemaii.  for  ao  liaprored 
*teaB)>ba)ler  water-feeding  apparaiu*.  and  furnace  therefor.  [A  commoolcalioaO— 
July  13. 

Cbarle*  Jamca  Pownall,  of  Addlaon-road,  Ulddleaet,  geotJeinaii,  fbr  ImpfovemcMi 
Id  tbe  ireattneot  and  pieparatlon  of  flax  and  olber  almllat  dbrooa  acgatablc  aub- 
alance*.— July  lb, 

Tbomaa  Richard*,  of  Si.  Erth.  and  Samuel  Groae,  of  Owlttear,  botk  lo  Coeaanll. 
for  certain  Improvemenla  In  machinery  for  redudn^  and  palvarlalng  area,  mlaenia, 
atone*,  *nd  oibrr  *uL*iaacea.— July  15. 

John  Uuoi,  of  lUnoea,  France,  gentleman,  for  oertaln  machinery  fbr  waabli^  and 
taparatlDg  ore*.— July  IS. 

William  pAWcetl,  of  KMdermlnater,  Worceater,  for  certain  Imptoratnenia  to  itw 
manurncture  of  carpeia— Thli  patent  being  oppoaad  at  the  Great  Seal,  waa  ool  aniad 
till  17lb  liiatani,  but  beara  data  tbe  2nd  February  lait,  by  ortlet  vl  the  LordCbaa- 
callor. 

Joaeph  William  8chleBlngee,  of  Brixton,  Surrey,  geatleinan,  for  Improvemntt  b 
flra.atma,  lo  cartrldgea,  and  la  the  aaautaclure  of  poardar.  (A  cammunkMlDa,)— 
July  JU. 

JulliiB  Friedrlcb  PhlUipp  Ludwig  Von  Sparre,  of  Brewer- attaat.  Goldaa-aqoart. 
mining  eogloeeir,  fur  Imiirorement*  In  *epar*ting  lubalaocaa  ot  diffcrant  ■peclfle  fia- 
tIUf*.  anil  Id  tlie  mudiluccy  aud  appaiulu*  eini;luycd  Iheiels- — July  JU. 

Mtrilihlehlll  Norwood  Hay,  of  FlttruYBquare,  geotlemao,  tor  certain  laipiuiiMWM 
In  ihr  maniiraclnre  of  thread,  yarn,  and  varloua  (calUc  tabrica  Iron  aaitala  tbiaaa 
mnitera-— Juty  211. 

Kmery  Alder,  of  Bradford,  Will*,  rannatatturer,  for  trnproeaoMota  In  Ibo  maamhe- 
ture  or  treatment  of  indla-mbbet  and  gutta-percha,  aad  lo  Iha  appllc&tton  tbcfaaC— 
July  2". 

Jobn  Khaw,  of  I>nklnfield,   Cbealer,  cyllndee. maker,  for  i^ertaln  ImproeaMmia  la 
machkiery  or  apparatua  for  cardtog  cotton,  wool,  flax,  aod  otbar  Sbcona  m  Hi  rial  I 
July  -JO. 

Sir  Wtlllara  Burnett.  Knight  Companion  of  the  motl  Hooourabte  Order  of  lb* 
Bath,  Of  Suraeraci  lloiue.  Middleiei.  an  exicnilon  fur  the  term  of  aeeea  yaan  from 
tbe  l.'Glh  day  of  July  ItlV.',  ttelng  the  Hplrailon  of  the  origioal  grant  of  hia  patent  far 
Improvement*  In  pteaereln^  wood  and  othte  vegetable  mmtera  from  decay — Jnly  W- 

John  Fnod*  Kgao,  of  Coven  t- garden,  for  Improvementi  to  Ibe  raaaufactura  of 
■ugar.    CA  commiinlcat ion.)— July  3t, 

Jamea  U'Hcnry.  of  IJvitrpoot,  nercbast,  for  certain  lmpn>veaiMila  ta  madttnary 
for  manuractaring  bricka  and  Ulea.    (A  oommuolcatloo  )— July  30. 

BJcbard  Bealey.  of  RadcUfft.  Lancailar,  bleaibar.  for  certain  Impnnaaieiita  ts  ap* 
panitu*  used  In  bleaching. — July  30. 

George  Aitguatu*  Hnddart,  of  Bryaklr,  Cavnarron.  acquire,  for  Improvemanta  la 
Eh*  iDoriufaLlure  of  dgat*.— July  20. 

Richard  Blrcbtun  and  Tlioma*  Lawioo,  bolb  of  Leado,  Tork.  maaafbctaren,  far 
certain  Improvement*  In  tbe  adaptation  and  appUaalloo  of  a  atw  maoufKlond  ma- 
terial lo  certain  artlclea  of  dreaa.— July  31. 

John  KItkhain,  of  the  Naw.toad,  HMdIeaex,  dril  anglneer,  and  Tbostaa  Hiaham 
Klrkbam,  of  PLilbmin,  Surrey,  dvll  engioaar,  for  ImprtrreaenU  ta  tbc  manafhenug  c< 
gu  fur  tlghtlog  and  beaUug. — July  33. 
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ST.  COLUMBA  COLLEGE,  DUBLIN. 

P.  C.  IIardwick,  Esq.,  Architect. 

(mth    an    Ensfrapiug,     Plate   XXXL) 

The  College  of  St.  Columba  is  situated  at  Holly  Park,  near 
Duliliii,  and  occupies  a  most  benutiful  po«iitinn  overlooking  the 
hnj  and  harbour  of  Kiiijintown,  with  the  Hill  of  Howth  in  the 
distance;  and  immediately  behind  the  groiindii  tielon^nfr  to  the 
CoIIeife,  rise  the  IVicklow  mountains.  The  College  was  estab- 
lished in  the  year  I84,i,  at  Slackallan,  in  the  county  of  Meath, 
and  removed  to  the  building  it  now  occupies  in  the  year  I  KM, 
The  main  object  of  the  College  is  to  form  a  jmblic  school  for 
Ireland,  on  somewhat  the  same  ffK^ttng  as  the  great  public 
•chuolit  in  this  country;  but  without  those  defects  which  lapn* 
of  time  and  change  of  manners  ha%'e  produced  in  many  of  the 
English  Rchoultt.  As  well  ax  forming  n  school^  tho  object  of  the 
College  is  to  educate  a  certain  number  of  fituilcnts  in  the  Irinh 
laiwua^,  with  a  view  to  their  ultimately  taking  holy  orden, 
ana  being  able  to  proMch  to  the  lri«h  in  their  own  language. 

The  College  id  presided  over  by  a  warden,  which  office  is  now 
held  by  the  Kev.  ii.  Williams.  Fellow  of  King's  Cullege,  Cam- 
bridge, well  kni>wn  hy  his  work  on  •lerni^atem,  and  olher  book*. 
Besides  the  warden,  there  are  KevcrHl  felluwN  nntt  masters  who 
Buperintend  the  edncutiun  of  the  boys.  At  prettent.  the  chapel 
and  firhoolroom  are  temporary  wooden  building^*;  the  dormitory 
and  hall  have  been  recently  erected,  and  the  warden  and  fellowH 
inhabit  the  old  hon^  belonging  to  the  e<itJite. 

The  Plan  dhows  the  new  buildings  that  are  now  proposed  to 
be  erected,  ng  soon  as  sufficient  funds  are  collected  for  the  pur- 
pose. The  chapel  will  be  fio  feet  long  by  30  feet  wide;  the  hall 
(JO  feet  long  by  2^  feet  wide;  the  Kchoolroom  7A  feet  long  by 
30  feet  wide.  The  dormitorie(«  will  contain  about  ninety  cubi- 
cles, one  of  which  is  devoted  to  each  boy. 

Mr.  Miiyers,  of  Dublin,  i-t  the  builder.  The  cost  of  the 
Iraildings  to  be  elected  will  be  about  1],0U0/. 


OX    THE    EMPLOYMENT  OF  COLOUR    IN   THE 

DECORATIVE  ARTS. 

By  Owen   Jones,    F.R.LB.A. 

lEjrhibition  Iselure  deiivertd  at  Oa  Sorietjf  of  Arfg,  Lonriim.] 

As  arehitectare  ia  the  great  parent  of  all  Mrnnnientutifm,  it  is 
from  the  study  of  arcbltecturfll  monuments  that  we  shall  best 
obtain  H  kmmledge  of  the  principles  which  govern  the  em- 
ployment of  ornament  and  of  colour  generally.  In  all  a^fes  but 
our  own  the  same  ornamenlii,  the  Binie  xyHtem  of  colouring. 
which  prevailed  upon  their  buildings  pervaded  all  they  did, 
even  to  their  humblest  utensiln:  the  ornament*  on  a  mummy- 
caae  are  aoalagous  with  those  of  the  Kgyptinji  temple;  the 
painted  vawes  of  the  Creeks  are  but  the  reflex  of  the  iiuintings 
of  their  templet);  the  beautiful  cushions  and  clippers  of  Morocco 
of  the  present  day  are  adornc<l  with  Nimilar  ornaments,  having 
the  same  colours  a»  are  to  be  fouud  on  the  widls  of  the  AlliambrH. 

It  i«  far  different  with  ouraehea.  We  have  no  principles,  no 
unity;  the  architect,  the  uphoKterer,  the  paper-stainer,  the 
w««ver,  the  calico-printer,  and  the  potter,  run  each  their  inde- 
pendent courBe;  each  struggles  fruitlessly,  each  pnkluces  in  art 
novelty  without  beauty,  or  beauty  withitut  intelligence.  The 
architect,  the  natural  head  and  chief  of  nil  who  minister  to  the 
comforts  and  adorunienta  of  our  homea,  h.is  abdic^ited  hi*;  high 
dffice;  he  has  been  content  to  form  the  wkeleton  which  it  shinilil 
also  have  been  hiK  taak  to  clothe,  and  h(u(  relioquit^hed  to  inferior 
and  unguided  hands  the  delicitte  modelling  of  tho  tissues  and 
the  varied  colouring  of  the  surfiice; — who  can  wonder  at  the 
discordance  and  incongruity  of  the  result?  Until  very  recently 
the  enipluymcnt  of  colour  on  buildings  has  had  hut  few  advocates 
in  this  country;  we  are  still  imbued  with  the  prejudices  left  us 
by  our  immediate  ancestors  and  developed  in  our  early  education. 

Although  we  now  know  that  many  <if  the  monuments  of  an- 
tiquity were  entirely  covered  with  oohmr  ami  ornament,  while 
of  others  we  have  evidence  that  they  were  partially  painted,  and 
are  further  hound  to  conclude  that  they  were  entirely  so,  yet 
this  is  still  disputed,  and  not  long  since  the  Koyal  Institute  of 
British  Architects  were  unable  to  vnntiuish  this  prejudice 
Amongst  their  owu  body;  ami  it  remains  to  this  day  with  them, 
sIm!  a  disputed  question  to  what  extent  the  munumcnttf  of 
Greece  were  coloured.    There  are  artihts  more  willing  to  believe 

No,  «8.— Vol.  XV.— SerTEMBEft,  1352. 


that  the  (ireeks  were  imperfectly  organiMd  for  the  appreciation 
of  colour,  and  consequently  misapplied  it,  than  that  the  defect 
can  lie  with  otirseK-es,  and  our  imperfect  knowledge  of  what 
they  did  and  why  they  did  it. 

1  will  ask  you  to  believe  that  the  stupendoas  monuments 
of  the  Kgi'ptians,  the  (Jreeka,  the  Arabs,  and  other  Kantern 
oiviliiiations,  with  the  nearer-to-uK  (lulhic  buildings  of  our  own 
forefathers,  were  not  in  vain  covered  with  a  moitt  elaborate 
system  of  ornamentation  requiring  colour  for  its  development, 
but  rather  in  obedience  to  a  patient  observation  of  Nature's 
works,  where  we  find  everywhere  colour  assisting  in  the  de- 
velopment of  form  and  adding  many  charms  which  but  fur  this 
were  wanting.  In  asking  you  to  watch  the  means  by  which 
these  additional  charms  were  given,  I  do  not  wish  you  to  under- 
stand that  what  the  ancient-s  did  we  should  now  repeat,  but 
should  follow  them  only  &o  far  an  we  find  they  acted  on  principles 
by  them  universally  recognised  and  running  through  all  time, 
and  which  wo  may  now  pretmme  to  be  diticovered  truths^  and 
therefore  not  wisely  to  be  rejected. 

He  who  thould  set  about  forming  a  /lew  style  for  himself, 
without  regard  to  the  past,  would  be  Tike  a  student  in  astronomy 
who  Khould  rt'jccL  tho  discoveries  of  Nc<ftoD,  and  endeavour  to 
work  out  every  process  for  himself.  Vet,  on  the  other  hand, 
where  would  the  science  of  astronomy  be  now  if  successive 
students  had  been  content  to  receive  the  discoveries  of  Newton 
as  hnal  truths,  instead  of  employing  them  as  the  bases  of  fretih 
researches?  The  successful  liwours  of  past  ages  are  our  in- 
heritance-, and  shoulil  not  he  rashly  M^uandered  or  unprofitnhly 
hoarded:  we  should  not  be  content  blindly  to  follow  any  in  their 
steps,  hut  rather  endeavour  to  p>  forwnrd,  patiently  working 
out  the  great  principles  whicli  the  experience  and  practice  of 
successive  ages  have  evolved. 

Regarding  our  present  subject  from  this  point  of  view,  I  have 
put  together  a  series  of  rules,  whicli  1  believe  are  axioms,  but 
which  we  will  call  *■  Propositions."  They  will  be  found,  1  trust, 
avail.-ible  nod  safe  guides  in  the  employment  of  colour  in  the 
decorative  art*.  Some  are  derived  from  the  observation  of  the 
works  of  nature;  others  are  the  teachings  of  science;  others, 
again,  gathered  from  the  practice  of  ail  those  OBtions  who  have 
carried  the  decorative  arts  to  the  highest  perfection. 

I.  Ci^tir  u  UMfd  to  cutttst  tri  Ifie  tUt>elopMitnt  <tf  ftrrm^  and  to  dia- 

tinguith  objectt  or  parts  of  ol^t4  one  from  another. 
The  most  cursttry  glnnce  nt  the  works  of  nature  will  establish 
the  truth  of  our  first -propusitiun.  ^Ve  see  everywhere  innature 
colour  aesifiting  form  in  producing  distinctness;  thus  flowers 
are  separated  by  colour  from  their  leaves  and  stalks,  and  these 
again  from  the  earth  in  which  they  are  planted;  and,  not  to 
fatigue  you  with  examples,  it  is  at  once  evident  how  much  in 
nature  would  he  meaningless  but  for  the  many  charms  of  colour 
(ipread  over  the  earth  so  lavishly.  Had  nature  applied  but  one 
colour  to  all  objects  they  would  have  been  iiidi^inct;  but,  by  an 
ever-changing  variety,  each  has  its  proper  tone  and  hue,  from 
the  modest  lily  in  the  field  to  the  parent  of  alt  colour,  tho 
gloriou5i  sun  in  the  heavenR.  The  ancients  ever  obeyed  this 
law:  thus  the  capitals  of  their  columns  are  separated  by  colour 
from  the  shafts;  and  these,  again,  by  colour  from  their  bases  or 
pedestals. 

II.  Cohur  iti  unrtl  to  atxist  light  and  «Ad<fe,  heijnng  the  undulalious 

of  form  tfg  the  proper  digtrihution  qfthe  Moeral  colour*. 
But  for  light  and  shade  we  should  have  been  unable  to  recog- 
nise the  distinctive  forms  of  objects;  without  it  a  globe  would 
be  but  a  circle, — the  light  on  the  exposed  surface  and  the  shade 
on  the  retiring  surface  alone  convince  us  of  its  rotundity.  We 
lind  therefore  in  nature's  works,  colour  assisting  hght  and  shade; 
by  its  help  the  modulations  of  form  are  rendered  more  apparent; 
were  it  otherwise  it  would  be  to  little  purpose  that  the  fluwer 
should  be  dislingui-the'l  hy  colour  from  the  leaf,  if  ihe  indi- 
vidual form  of  the  flower  and  the  leaf  had  been  extinguished  in 
the  process. 

III.  Thete  object*  are  bett  alttihifd  (i.t^.  objects  or  parts  of  objects 
are  distingui^ed  one  from  another,  and  the  undulations  of 
form  are  asiiihled)  hy  the  u*e  of  the  primary  colonrt  on  wmall 
Kurfai^M^  and  in  emalt  f^uautities^  balumt'tl  and  jnipivrtcd  by  the 
srrtmilary  and  tertiary  tvlvurt  on  tttc  larger  tnaiHt*. 

This  proposition  will  not  so  readily  be  accepted  as  the  two 
preceding.  There  are  many  who  will  object  that  the  primary 
roU'ors  are  tlie  delitrht  only  of  the  savage  and  the  uiicullivateff, 
but  I  answer  that  the  primary  colours  are  never  vulgar  or  dis- 
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cordant  vrhen  properlr  applied;  the  defect  will  lie,  not  with 
the  culuunt,  but  witli  the  wnnt  of  sictll  of  the  hand  that  nppliea 
them.  They  in u it  be  used  as  in  nature,  with  a  ttparin^  hand, 
on  small  surfaces,  and  in  small  quantities;  the  secondaries  and 
tertinries  in  larger  maffies,  and  on  larger  surfaces,  atoning  for 
tlieir  Icx.ser  brilliancy  by  tlicir  Renter  xulume. 

^V'e  find  in  the  works  of  the  Egyptionai,  (ireeks,  Arabs,  and 
Aluorf,  durinf?  thp  bevt  periods  of  their  art,  thin  beautiful  law 
invariably  follon-ed:  but,  on  the  contrary,  when  the  art  uf  each 
ciriliMitiun  declined,  the  primaries  are  no  longer  the  ruling 
harmoniefi;  the  secondaries  and  tertiaries  from  oeing  subordi- 
nate, became  dominant,  and  muddineas  and  indistinctness 
resulted. 

In  Kgypt,  dnring^the  reigns  of  her  native  kings,  the  primnriea 
mainly  prevailed;  whilst  under  faer(ireek  rulers  art  languished^ 
and  heinf^  prncti«ed  rather  from  imperfect  tradition  than  from 
poetic  inspiration,  the  secondaries  usurped  the  place  of  the 
primariee,  and  the  beautiful  harmonies  which  had  before  been 
produced  by  their  combination  were  lost. 

The  progress  to  further  decline  ia  again  remarkable  under 
the  Komans  who  taught  the  Kg^'ptiaos  to  build  up  temples  of 
greater  magnitude,  with  titone*  more  nicely  fitted,  with  the 
mechanical  proceasH  more  advanced,  hut  with  the  poetic  fire 
wanting,  and  naught  but  a  barren  work  of  skill  remaining. 

The  same  decline  may  be  observed  with  Greek  architecture. 
In  the  temples  of  Gteece,  as  far  as  we  ore  acquainted  with  them, 
the  primaries  were  dominant;  whilst  in  Greek  towns  under 
Roman  rule,  the  true  principles  of  their  noble  ancestor*  were 
thrown  flAide,  and  ttie  caprices  of  their  Roman  masters 
substituted. 

When  the  truly-enchanted  palaces  of  the  Moors  fell  into  the 
hands  of  the  Catholic  kings,  who  despi.ted  a  civilisation  they 
were  unable  to  appreciate,  the  true  principles  which  the  Moors 
had  learned  in  their  worship  and  observation  of  nature's  works 
were  despised  and  rejected,  because^  as  now,  not  understood. 
Tbeir  blues  and  reds  were  repainted  witli  green  and  purple, 
without  law  or  reason. 

Trace  the  history  of  our  own  Gothic  buildings,  of  stained 
glass,  turn  over  the  tuiges  of  the  illuminated  MSS.  uf  every  age, 
you  will  find  everywhere  the  same  cause  at  work. 

Each  civilisation  in  the  ascendant  gueu  to  nature  for  its 
principles,  and  uuriches  its  own  invention  with  the  choiccNt 
conceptions  of  antecedent  ages;  while  fur  this  admirable  union 
of  conscientious  erudition  and  fertile  originality,  declining  civi- 
lisations KultKtitute  only  a  series  of  decrepit,  disordered,  and 
faithless  caprices. 

We  poHsesK  the  inestimable  advantage  of  living  in  an  age 
when  nothing  of  the  past  remains  a  secret;  each  stone  of  any 
monument  of  every  clinic  has  told  its  tale,  which  ianow  brought 
within  the  reach  of  our  own  firesides:  yet,  hitherto,  how  little 
have  we  shown  ourselves  worthy  of  this  great  privilege!  The 
ease  with  which  our  knot^'ledge  might  be  obtained  hait  made 
us  indifferent  of  its  acquirement,  or  led  us  to  substitute  nn 
indolent  and  sen-ile  imitation  for  an  intelligent  and  imaginative 
eclecticism. 

IV.  The  primary  eokmrt  *h<mld  be  n*ed  on  the  upper  port'vm$  of 
otijecU^  the  eecondary  and  tertiary  on  the  tower. 

This  proposition,  founded  also  on  observation  of  nature's 
works,  was  generally  obeyed  in  the  best  periods  of  art,  but 
nowhere  so  well  or  sir  universally  as  in  the  buildingH  of  the 
Moora,  who  confined  the  primary  colours  entirety  to  the  upper 
portions  of  their  buildings,  and  the  secondary  and  tertiary  to 
the  lower.  In  £g>-pt  we  do  see  occasionally  thu  secondary 
(green)  used  in  the  upper  portions  of  their  temples;  but  this 
arises  m>m  the  fact  that  ornaments  in  Kuypt  were  symbolical, 
and  more  nearly  represented  natural  objects  than  in  other 
styles.  If  n  Intu!i-leaf  were  used  in  the  upper  iHirtions  of  a 
building,  it  would  necessarily  be  coloured  green,  but- the  law  is 
true  in  the  main:  the  general  aspect  of  an  Egyptian  building 
gives  us  the  primaries  above  and  the  iiecondarie>i  below. 

Even  in  IVinipeii  we  find  this  gometimee;  in  the  interior  of 
their  houses  there  is  a  gradual  gradation  of  colour  downwards 
from  the  roof,  from  light  to  dark,  ending  with  black:  but  this 
is  by  no  means  so  u«ual  as  to  convince  us  that  they  fett  it  as  a 
law,  for  there  are  many  examples  of  black  immediately  under 
the  ceiling.  This  luw  will  be  found  of  great  ui^e  in  the  decora- 
tion of  the  interiors  of  our  dwellings.  Cifilings  and  cornices 
may  be  decorated  uith  the  ]trimarifs  of  prismatic  IntcnHity  on 
the  small  surfaces  of  their  mouldings;  the  walls,  on  the  contrary, 


from  presenting  larger  masses,  should  be  of  secondary  colow, 
of  low  tones  and  hues.  The  dados  still  stronger  in  colour  and 
more  broken  in  hue.  The  carpets  should  be  darkest  of  all, 
composed  of  broken  secondaries  and  tertiaries,  wj  interwoven 
and  neutralised  that  they  retire  from  the  eye,  both  as  furnishiag 
repose  for  the  colouring  of  the  upper  portions  and  oa  back- 
grounds to  the  furniture  placed  upon  them. 

The  favour  with  which  the  colouring  of  the  interior  of  the 
Great  Kxhibilioa  buildiuif,  after  running  the  gauntlet  of  much 
adverse  criticism,  was  ultimately  received  by  the  public,  em- 
boldens me  here  to  refer  to  it  as  a  familiar  illustration  of  the 
Iiractical  working  out  of  our  four  first  propositions.  The  objects 
had  proposed  to  mywelf  were — First,  so  to  bring  out  the  con- 
struction of  the  building  that  it  should  ai)pcar  higher,  longer, 
and  more  solid;  secondly,  so  to  cfilour  each  particular  part  that 
its  light  and  shade  ahu'uld  be  assisted,  and  its  peculiar  form 
•made  most  manifest;  thirdly,  so  to  balance  the  primary  colours 
used  for  this  puri)i>i>e  that  they  should  harmonise  with  the  varied 
contents  4if  the  building  of  every  imaginable  hue,  and  to  which 
1  trusted  for  the  completion  of  the  scheme. 

I  may  be  permitted  to  say  that  the«e  objects  were,  if  not  fully 
attained,  yet  were  eo  beyond  what  the  most  sanguine  could  have 
hoped.  The  effect  which  I  had  sought  of  the  colours  of  the 
building  forming  a  neutralised  bloom  over  the  whole  of  the 
contents,  was  attained  to  such  an  extent  that  those  who  only 
saw  it  when  completed  looked  in  vain  for  that  vulgar  and  dis- 
cordant colouring  of  which  they  had  heard  so  much  during  tba 
progress  of  the  works. 

The  blending  of  the  three  primary  colours  in  the  roof  of  the 
nave,  where  the  effect  could  be  seen  uninterruptedly,  was  modt 
complete,  and  produced  an  artificial  atmonpheric  effect  of  a  most 
Kurjtrising  kind.  This  artistic  effect  has  beeu  lost  since  the 
removal  uf  the  canvas  from  the  roof;  and  although  there  are 
many  who  will  prefer  it,  as  it  is  moro  like  their  Crystal  Palace, 
yet  it  is  no  longer  an  art  problem  resolved,  liy  rea»on  of  the 
glare  from  the  glass  the  red  and  yellow  have  disappeared,  and 
we  see  simply  a  repetition  of  blue  girders  with  sky  between. 
The  cooaequence  is,  that  the  effect  of  aericl  perspective  which  it 
had  has  disappenred;  the  girders  at  the  extremities  of  thu 
building  fall  so  rapidly  one  on  the  other  that  they  present  but  a 
mass  of  blue.  The  nave,  judged  of  now  from  the  perspective  of 
the  roof,  appears  two  or  three  hundred  feet  shorter  than  it  did; 
because  the  eye  has  lost  the  power  of  measuring  beyond  a  certain 
diiitance,  whilst  when  the  canvas  woh  on  the  roof  the  eye  was 
able  to  distinguish  girder  from  girder  down  to  the  very  last 
one. 

The  columns  also  have  lost  much  by  the  removal  of  the  back- 
ground— they  were  painted  light  in  order  that  they  might  tell 
out  strongly  in  relief  on  the  articles  exhibited:  these  being 
removed  tbeir  lightness  is  now  a  defect — they  lo*e  in  appearance 
of  solidity. 

V.  The  primaries  of  equal  intemitia  trill  ItamuiiiiMe  or  neutraVm 

each  o/fier  in  the  proporliont  <f3  jff/foir,  H  rvdy  and  8  Wwi, — in- 

tcgraUn  u«  IS. 
The  Kconriariesy  in  the  proportion  ofSorange,  IS  purple^  ItyrMii,^- 

integrally  at  3%. 
The  tertiariee.  citrine  (composed  of  orange  and  green),  1 9;  rtuwet 

(orange  and  purple),  3t;  o/tM  (green  and  purple),  Si;  intp- 

gralijf  ae  6i. 
It  follows  that, 
Kiu-h  secondarif  (being  a  compound  of  two  primaries)  is  neu- 

tralised  by  the  reinaining  primary  in  the  »ame  prtportions;  thus, 

8  ufomnye  by  9  ofbtacy  1 1  of  green  by  3  of  red,  13  of  purple  by  3 

of  yellow. 
Eadi  tertiary  {he'in^  a  binary  compound  of  two  secondariee)  i< 

netUraiisni  by  the  remaining  arrondary;  nx  *i\  of  olive  byvqf 

orange^  21  ofrutnrJ  by  l\  ofyreea,  19  of  citrine  by  1.1  ofpurplt. 

We  derive  these  valuable  rules  from  the  works  of  Field,  who 
was  one  of  the  earliest  to  establish  the  fact  now  universally 
received,  that  the  prismatic  ray  consisted  of  3  colours  and  not  7. 
He  has  shown,  by  direct  experiment,  that  a  rny  of  light  consists 
of  yellow,  red,  and  blue,  in  the  proportion  of  3  yeUuw,  &  red, 
and  8  blue. 

It  is  evident  that  the  nearer  we  can  approach  to  this  Mate  of 
neutrality  the  more  harmonious  will  colouring  become.  An 
examination  of  the  best  ancient  specimensof  olouring  will  show 
that  this  law  has  been  well  observed;  that  i^i  to  say,  broadly, 
there  has  been  as  much  blue  a»  of  yellow  and  red  put  together: 
thus  tlie  light  and  the  shade  balancing  each  other. 
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VI.  Each  colour  has  a  variety  of  tooes  when  mixed  with 
rliitc,  or  of  shades  whea  mixed  with  grey  or  hUctc. 

I  WArti  a  /till  po/our  it  contrasted  with  another  of  a  loteer  tone,  the 
viiiumf^  n/thf-  latter  must  be  proportioimUif  incrmMxi. 
Thi»  follows  nBturally  from  Prop.  V.,  for  if  5  red  la  neu- 
tralised by  II  green  of  equal  intensities,  it  in  evident  we  should 
require  a  much  larger  quantity  of  pale  green  to  effect  the  same 
purpose. 

IVII.  Each  colour  hatt  n  viiriotv  of  hites^  ohtnined  by  admix- 
ture with  other  ccilouri*,  in  addition  tii  whitc»  grey,  or  hiack : 
thus  we  have  oranffe  yellow  on  the  one  eide,  and  lemon  yelluw 
on  the  other;  so  of  red,  scarlet  red,  and  crimson,  and  of  each 
every  variety  of  tone  and  shnde. 
When  a  yrimary,  tingrd  with  another  primary^  ig  contratted  with  d 
eemtidary^  the  aecoutiury  mutt  lutve  ti  hue  uf  the  third  primary. 
Thus,  orange  yellow  will  require  to  neutralise  it  blue  purple; 

k lemon  yellow,  red  purple;  scarlet  red,  blue  green;  crimson  red, 
yellow  (treen. 
The  truth  of  these  two  last  Propositions  is  so  self-evident 
tbat  they  would  hardly  require  discussion  hero,  iTcrc  we  not 
reminded  by  all  we  xee  arouud  us  how  much  they  are  every  day 
disrc^rded. 

It  IS  evident  tbat  for  the  proper  balancing  of  such  infinite 
varieties  of  toneei,  shades,  and  liues,  no  mechanical  means  can  be 
Ibuod  of  estinmting  the  value  of  the  colour**,  or  the  relative 

» areas  they  sltould  occupy;  but  we  are  fortunately  endowed  with 
iin  origan  ra  susceptible  of  cultivation  in  this  respect  a«  tlie  ear 
fur  MJiiiid;  and  althoNf^h  many  aniunfptt  us  are  more  favourably 
endowed  than  others,  both  with  ears  for  sound  and  eves  for 
furm  nnd  colour,  it  is  by  study  and  cultivation  aloue  t^at  any 
approach  to  perfectiun  can  be  readied,  and  be  who  can  rarry  in 
bis  mind  the  proportions  which  science  thus  teaches  uk  will  be 
in  a  far  bettiT  condition  to  arrive  at  success  than  he  who  trusts 
to  his  unaided  iiii^tincts  nnd  natural  gifts. 

In  the  K&st  Indian  coUection  of  textile  fabrics  at  the  (>reat 
Exhibition  the  perfection  at  which  their  artists  have  arrived  is 
most  marrelluu'*;  it  wa.4  hardly  potMible  to  find  a  dificord, — con- 
trasting  colotirs   appeared   to  have  just   the  tmie  and  shade 
required;  the  contrivances  by  which  they  corrected  the  power 
of  any  colour  in  excess  are  most  inKetiiuus.     It  would  occupy 
^H  loo  much  of  your  time  more  particularly  to  refer  to  them  here; 
^Vbut,  fortunately,  a  portiim  uf  the  collection  has  been  purchased 
^^  by  the  government,  and.  is  now  being  exhibited  tu  the  public  : 
if  examined  with  iittention  they  will  uffurd  mi>&t  fruitful  leb-^uns, 
not  only  to  the  student  hut  to  every  cultivated  mind.     The 
additional  charms  which  colour  gives  to  everything  which  sur- 
rounds us  should  render  none  indifferent  to  the  cultivation  of 
the  faculties  implanted  in  them  to  enable  them  to  understand 
and  appreciate  it. 

Ah  Field  wisely  says.  "He  who  can  regard  nature  with  the 
intelligent  eye  o^the  culouriKt  has  a  boundless  source  of  never- 
ceasing  grutification,  arising  from  harmonien  and  accordances, 
.        which  are  loMt  ti)  the  untutored  eye." 

^K      It  would  be  very  desirable  that  we  should  be  made  acquainted 

^Htrith   the  manner  in   which,   in  the  education  of  the  Eastern 

^Kartifltft,  the  management  of  ciduur  \*  made  *w  perfect.     It  is 

^p  znu«t  probable  thnt  they  work  only  from  tradition  and  a  highly- 

^^  endowed  natural  instinct,  for  which  all  Eastern  nations  have 

ever    been    remarkable:  they   have  the    further   advantn^e    of 

^_  working  out  the  htyle  wbicli  grew    up   with   their  religion,  with 

^B  vhich  every  thought  and  action  of  their  daily  life  id  interwoven. 

^V      ^itirf  the  Kerciriniition,  which  with  ut  itepitrated  the  tie  which 

fihould  exist  between  religion  and  art,  we  have  been  deprived  of 

this  advantage:  the  want  of  unity  in  feeling  has  caused  a  want 

of  unity  in  expres<(ion;  there  is  the  sHtne  ilii^urder  in  the  art  as 

•eejitiriKm  in  the  mind.     This  acting  generation  on  generation, 

each  deticendb  lower  and  lower. 

Children  burn  in  an  age  of  ugline»4  cannot  hope  to  have  their 

utincts  quickened  fur  the  beautiful;  but,  un  the  contrary,  the 

Baturtd  instinct  will  be  extinguished,  and  will  no  longer  be  born 

lirith  them.      I  can  conceive  a  pnterrtal  and  w-itie  government 

vitfiting  with   punii^hnient  all  those  wlin  produce  abortious  in 

Fait  as  juHtly  as  thotie  who  lower  the  tone   of  the  morals  of 

j^ society;  m  either  ca»e  they  rob  the  rising  generation  of  their 

I  birthright. 

If  It  be  true,  as  Field  says,  ''That  whatever  refines  the  taste 
improves  the  morals,  enhances  the  puweni,  and  promotes  the 
bappiness  of  the  people,"  the  converse  is  true  also. 


Vni.  In  utmg  the  primary  eotoura  an  trumUied  eurfaee*  me  should 
piaee  blue^  icAiWi  retiree^  im  the  concave  aur/acee;  yetfov,  vihieh 
adv<anceii^  on  the  convert;  and  rn/,  the  intermediate  cotour,  on 
the  vruiertide:  neparatiny  the  eohure  by  white  on  the  vertiati 
plana. 

When  the  proportions  required  by  Prop.  V.  cannot  be  ob- 
tained, we  may  procure  the  hitlance  by  a  chatige  in  the  colnurri 
themselves:  thus,  if  the  surfaces  to  be  colour^  should  give  too 
much  yellow,  we  should  make  the  red  more  crimson  and  the 
blue  more  purple;  and  wo  should  lake  the  yellow  out  of  them: 
so,  if  the  surfaces  shonld  give  too  much  blue,  we  diould  make 
the  yellow  more  orange  and  the  red  more  scarlet.  Red  never 
lookH  well  when  seen  in  a  strong  light;  it  is  too  positive  and 
painful  to  the  eye:  on  the  contrary,  in  soffites,  in  hollows  or 
deiitliB  of  any  kind,  it  looks  most  brilliant. 

In  the  Exhibition  alarm  was  caused  by  my  painting  the  tinder 
sides  of  the  girders  red:  had  they  been  painted  blue  they  would 
have  appeared  curved  upwards;  if  yellow,  downwards;  they 
would  appear  straight  only  as  red. 

IX.  The  various  colourJi  should  be  eo  blended  that  the  objecttj  ttlien 

viewed  at  n  distance^  should  prenent  a  nentralitied  bloom. 

Colnura  should  not  only  be  used  in  the  proportions  laid  down 
by  Prop,  v.,  \1_  VII.,  but  they  should  be  hO  intcrwuvea  that 
no  one  colour  soould  attract  the  eye  to  the  exclusion  of  the 
Others;  when  viewed  at  a  distance  they  should  melt  into  one 
another. 

In  the  Oriental  patterns  we  find  tliis  result  invariably 
attained;  they  seem  ever  awake  to  correct  the  least  tendency 
of  any  one  colour  to  overpower  the  otherij:  for  instance,  it  is 
very  common  with  them  when  they  have  a  massive  gold  orna- 
ment un  a  coloured  ground  to  allow  the  ground  colour  to  re- 
appear on  the  gold  ornament  as  another  ornament:  so  that  not 
only  the  volume  of  gold,  when  in  excess,  is  thereby  lessened, 
but  the  ground  colour  is  carried  into  it,  so  that  a  perfect  balance 
is  obtained. 

X.  .Vo  compoititSon  can  evtr  tte  jier/ect  in  wAtcA  rtrter  qt  the  three 
primary  rotoure  ig  tmiifinjr,  either  in  its  natural  state  or  in 
eombiiuition. 

This  is  evident.  Blue  and  yellow,  red  and  yellow,  red  and 
blue  would  be  discords;  so  green  and  yellow,  purple  and  blue, 
orange  and  red;  yet  each  of  these  discords  may  be  resolved  by 
the  interpositions  of  the  neutrally  white  or  blacfc,  which  contain 
all  colours  in  the  positive  and  the  negative  ittate. 

They  are  also  harmonised  by  the  iuterposition  of  metallic  gold, 
of  which  more  hereafter.  They,  of  couDte,  may  exist  on  parts  of 
objects,  if  the  third  colour  is  so  near  at  hand  as  to  be  coroprc- 
bended  in  the  same  glance. 

The  PropoBitions  XI.,  XII.,  XIII.,  XIV.,  are  derived  from 
the  "law  of  the  Rimuttaneous  contract  of  colours"  of  Mons. 
C'hcvrcul,  who,  by  a  series  of  experiments,  carried  on  for  » 
number  of  years,  establihhed  the  fact  tli:it  colours  juxtaposed 
influence  cnch  other  in  a  remarkable  degree.  He  establishes 
two  kinds  of  contrast:  the  one,  cointrast  of  tone,  or  the  modift- 
ciitton  which  each  colour  suffers  in  intensity;  the  other,  contrast 
of  colour,  or  the  nuHlification  winch  each  colour  suffers  in  hue. 
lie  tells  us  that  all  coloured  bodies,  besides  reJlecting  the 
coloured  rays  proper  to  their  particular  colour,  reflect  a  certjiin 
number  of  white  rays  and  a  certain  number  of  others,  whicli  are 
coniplcnientarv  to  the  colour  of  the  partic'ilar  bodies:  for 
intitance,  a  rei  body  at  the  some  time  that  it  reflects  red  rays 
in  a  large  quantity,  reflects  also  white  raya  and  a  certain  num- 
ber of  green  rays. 

XI.  When  two  tonea  qf  the  eame  colour  are  juxtaposed^  the  light 

colour  will  appear  tighter  and  the  dark  mhur  'tnrker. 
We  have  here  the  contmst  of  tone:  ns  the  light  colour  will 
reflect  mure  whiti!  rays  than  the  dark  colour,  their  superior 
force  will  extinguish  the  white  rays  reflectetl  from  the  darker 
colour;  hence  this  will  appear  darker.  This  mny  1>c  readily 
tested  by  placing  two  hHlves  of  the  same  sheet  of  paper  of  a  light 
colour,  and  tlie  two  halves  of  the  same  sheet  of  p^perof  adarker 
colour,  on  a  white  screen.  Placing  the  half  of  the  light- 
coloured  sheet  edge  to  edge  with  the  dark-coloured  sheet,  and 
placing  the  other  halves  nt  a  little  distance  on  either  side,  it 
will  be  seen  thut  the  ligSt-roluured  sheet  standing  by  itself  will 
nppear  darker  than  where  it  joins  the  dark-coloured  sheet,  and 
tliitt  the  dark-coloured  sheet  by  itself  will  be  lighter  than  where 
it  joins.  The  effect  is  strongest  at  the  edges,  and  goes  on 
diminibhing  to  the  extremities. 
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XIT.  When  two  differmt  coioun  are }tLrUipo»ed  thejf  receive  a  double 
modification:  firtt^  o*  tft  their  tonti^  tfte  light  cvlour  ttfipearing 
lighter  utui  the  dark  colour  darker;  tecutidJi/,  a*  to  their  Aue, 
each  will  become  tinged  with  the  complementary  colour  of  the 
ether. 

If  we  take  two  half  ti)ie4*tH  of  pnle  red,  and  two  half  sheets  of 
dark  blue,  and  place  tliem  as  in  the  former  experiment,  iie  HhiiH 
see  the  pale  red  ti«c^ime  paler,  and  at  the  same  time  tint^ed  with 
orange,  and  the  dark  blue  will  become  darker  and  be  tinged 
sligfatlf  with  green. 

Xlil.  Cobmre  on  lehite  ground  appear  darker^  on  black  ground 
lighter. 
The  whit«,  b^  its  superior  force,  extinguishes  the  white  rays 
reflected  by  ihe  colour,  and  we  see  the  colour  purer — as  block 
reflects  but  few  white  rays,  the  white  rays  reflected  by  the 
colour  appear  more  prominent  by  contrast,  and  tbe  colour 
appears  lighter. 

XIV.  Black  ground*  tuffcr  tchen  opponed  to  roloure  tchich  mjuid 

give  a  luminoua  eomf/lemeutarg. 

As  light  colours  have  dark  complemeritaries,  the  dark  added 
to  the  block  increase  itH  brilliancy;  thoite,  on  the  contrary,  which 
Iiave  light  complementaries  must  dlmtiiiith  its  iiiteuxity. 

Thus,  orange  on  a  black  ground  would  add  blue  to  the  black, 
and  make  it  more  inteuNc;  but  blue  on  ii  black  ground  would 
add  orange  to  the  black  and  destroy  its  brilliancy. 

It  will  be  evident  how  valuable  a  perception  of  this  law  of 
contrast  muitt  he  to  any  one  engaged  in  any  way  with  the  em- 
ployment of  colour,  as  any  colour  can  be  subdued  or  heightened 
in  effect  hy  Juxtaposition.  In  fact  colours  are  mere  relative 
terms; — they  change  at  every  instant;  that  which  appears  deep 
retl  when  compared  with  an  orange  red  becomes  orange  red 
when  compared  with  a  Btill  deeper  red.  Blue,  red,  yellow,  and 
all  other  colours),  can  exist  only  in  the  mind. 

Chevreul  mentions  a  case  in  point:  he  says  that  a  shopkeeper 
exhibiting  to  a  customer  a  number  of  pieces  of  red  silk,  one 
after  the  other,  of  the  same  colour,  those  last  shown  would  in- 
variably appear  more  feeble  in  colour  than  the  first.  A  shop- 
keeper, wiiic  in  liis  generation,  should,  after  showing  one  or  two 
pieces  of  red  silk,  iuterpo^e  a  silk  of  another  colour — green,  for 
instance^to  restore  the  judgment  of  the  eye. 

We  now  come  to  a  series  of  Propositions,  which  we  derive 
chiefly  from  the  study  of  Oriental  works,  and  which  may  be 
seen  in  great  perfection  on  the  textile  fabrics  of  the  Indian 
collection  purchased  by  the  government  and  now  exhibited  at 
Marlborough  House. 

XV.  When  ornammU  in  a  eohur  are  on  a  ground  of  a  contracting 
colour^  the  ornamente  should  be  separated  from  the  ground  hy  an 
edging  of  a  lighter  ajhur;  an,  a  redjlouier  on  a  green  groujid 
shwild  fiave  an  edging  of  lighter  red. 

The  reason  of  thia  we  gather  from  the  law  of  contrast,  that 
when  the  eye  dwells  upon  a  hpot  of  udour  on  a  contrasting 
colour,  each  has  a  tendency,  by  reason  of  the  strong  contrast,  to 
furnish  the  complementary  colour  of  the  other;  and  this  effect 
is  strongest  towards  the  edges:  so  that  the  colours  have  a  ten- 
dency to  fuse  one  into  the  other,  and  indiiitinctness  results.  To 
confine  the  eye,  therefore,  within  the  ornnment  it  ii  necessary 
to  define  the  form,  and  thib  is  well  effected  hy  the  outline  of  the 
lighter  colour. 

XVI.  When  aniameiita  of  ang  rolmir  are  on  a  gold  ground^  thp.oma~ 
ment  should  be  separated  from  the  gold  ground  by  an  edging  of 
darker  eohur. 

Tbe  reamn  of  this  is,  that  the  gold  ground,  from  its  greater 
power,  has  a  tendency  to  invade  or  overflow  on  to  the  coloured 
ornameut,  and  this  is  at  once  arrested  by  the  darker  edging. 

XVII.  Gold  ornamentt  on  any  colour  should  be  outlined  with  Mack. 
Th"  causa  here  is  the  same — v'lt.,  the  tendency  of  the  gold  to 

overrun  the  ground,  which  is  arrested  by  the  black  line;  and  as 
gold  must  be  regarded  as  a  neutral,  It  is  beat  effected  by  the 
neutral  black. 

XVIII.  <)rnumen/.e  (fang  et^our  may  be  separated  froin  grounds  qf 
any  oUier  colour  by  edgiuys  i(f  trhite,  yold^  nr  black. 

White,  black,  and  gold  are  neutrals,  and,  therefore,  by  their 
interposition  prevent  the  simultaneous  contrasts  from  being 
sensibly  felt,  and  preserve  the  integrity  of  tbe  colours. 


XIX.  Onmmmt*  M  any  eolo\tr  may  be  ueed  on  ichite  or  black 

ground  Vfithout  outline  or  edging. 
The  white  ground  reflecting  all  the  raj-s,  destroys  by  Ite  ' 
superior  intensity  the  white  ravH  reflected  by  the  coloured  body, 
and  its  form  becomes  perfectly  defined.      The   black    groand 
ahsitrhH  nil  the  rays,  or  reflects  but  very  feebly  white  rays  so  ns 
scarcely  to  modify  the  colour  juxtaposed. 

XX.  In  t!elf-tiat»  tones  or  shades  of  the  tame  colour^  or  of  the  same 
Aue,  a  light  tint  on  a  dark  ground  mag  be  used  without  outline  ; 
but  a  dark  ornament  an  a  light  ground  rtqaires  to  be  outlined  with 
a  still  derper  lint. 

The  reason  of  this  is,  that  the  light  tint  being  the  meet 
advancing  is  able  to  detach  itself  from  the  ground,  but  the  dark 
^int  has  a  tendency  to  pierce  through  the  ground  if  not  arrested 
by  a  darker  outline.  Ornaments  in  relief  do  not  appear  to 
require  the  interposition  of  white  or  any  other  colour;  the  light 
edge  on  the  one  s'^Ae^  and  the  sh.idow  on  the  other,  is  suflicient 
to  prevent  harshness  of  contrast.  This  may  help  to  explain 
how  it  is  that  ornaments  in  metallic  fiold  mny  be  placed  on 
grounds  of  any  other  colour  without  discordance.  Oreea  and 
gold  are  well  known  m  most  harmonious,  yet  green  and  yellow 
are  e<]ually  well  known  to  be  discordant:  one  cause  is,  that 
gold,  more  in  the  nature  of  a  secondary,  is  slightly  orange;  and, 
moreover,  from  its  granular  surface,  a  series  of  hiJjs  Mid  valley*, 
and  furnishes  both  light  and  shade. 

Our  two  last  propositions  belong  only  incidentally  to  the 
subject;  but  1  oner  them  fur  discussion  here,  as  I  think  it 
most  desirable  that  attention  should  be  directed  to  the  subject, 
for  the  prevention  of  practices  which  have  increased,  and  oro 
increasing  dally,  and  aru  fraught  with  most  disorganising  in- 
fluence on  the  taste  at  the  present  generation. 

XXI.  Imitations,  suchas  the  graining  of  woode  and  of  the  variau 
coloured  marbles,  alltncable  only  v'hcn  the  cmptogment  qf  the  tMy 
imitated  would  not  have  been  inconsistent. 

There  has  often  been  much  discussion  upon  the  propriety  of 
imitations  in  decorative  art,  such  as  imitations  of  the  graining 
of  woods  and  various  coloured  marbles.  Tliere  is  no  doubt  that, 
of  late  years,  the  skill  obtained  by  our  artisians  in  producing 
theiie  imitations  has  caused  the  practice  to  be  very  mack  abuse^ 
but  it  need  not  for  that  be  entirely  dincouraged. 

Tbe  principle  which  should  regulate  tbe  cmplo^nnent  of  !mi- 
tatiunn  has  never  yet  been  defined:  it  appears  to  me  that 
imiiationi/  are  alloieabte  whenever  the  emphyment  iff  the  thing 
imiltUtd  vKfuld  nut  have  been  taeoneiMtent. 

For  instance,  there  can  be  no  objection  to  grain  a  deal  door  in 
imitation  of  oak,  because  the  mind  would  be  perfectly  satisfied 
if  the  door  were  oak;  but  it  would  be  an  nhsurdtty  and  abuM  of 
means  to  paint  it  in  imitation  of  marble. 

Again,  the  practice  of  covering  the  walls  of  halls  and  stair- 
cases with  paper  in  imitatii>ri  of  cu«lly  marbles  is  very  objection- 
able; becautiU  the  employment  of  marble  to  such  an  extent 
would  bo  inconsistent  with  tbe  character  of  most  houses,  and, 
consequently,  the  sham  is  much  too  glaring:  on  the  couttary, 
were  the  pilasters  and  uilumns  of  a  hall  only  painted,  the 
objection  would  cesBe,  seeing  that  the  mind  would  be  satisfied 
with  the  reality.  A  violent  instance  of  the  abu<te  of  graining 
existed  formerly  in  the  Elgin  Room  at  the  llritish  Museum, 
where  beams  on  the  ceiling  thirty  feet  long  were  splashed  in 
imitation  of  granite.  Here  was  u  manifold  ubtturdity,  as  no 
granito  beam  could  have  supported  itself  in  any  such  situatiott. 
The  d(tor-jumbs  of  an  opening,  on  the  contrary,  might  be  imita- 
tion granite  without  inconsistency,  as  in  such  a  situation  granite 
would  be  useful  as  indicating  strength. 

In  the  outcry  against  the  mode  of  colouring  I  pro|K>sed  for 
the  interiur  of  the  tireat  Exhibition,  my  oppuucnts  fell  into  an 
error  of  this  kind;  led  away  by  the  desire  of  having  the  metallic 
character  uf  the  buihling  exprcsxed,  the  majority  were  in  favour 
of  colouring  the  whole  of  that  vast  edifice  in  imitation  of  bronze, 
entirely  forgetting  that  the  employment  of  so  I'ostly  a  material 
for  such  a  structure  would  have  been  impossible,  and  would 
have  had  the  further  disadvantage  of  being  too  weak  to  stand: 
therefore  its  imitation  would  have  been  an  absurdity,  quite 
independentof  the  artistic  objections  to  such  a  mode  of  colouring, 
which  were  many. 

The  mode  I  adopted  treated  the  whole  as  a  painted  surface, 
and  the  eye  was  left  at  liberty,  and  was  quite  able  to  distinguish 
the  raaterial  paiuted  by  its  form  and  scantling;  no  one,  as  was 


THE  CIVIL  ENGINEER  AND  AHCHITECrS  JOURNAL. 


285 


often  prophesied,  mistook  the  colutnng  for  wooden  poHts,  because 
no  wooden  posts  could  have  existed  in  such  a  form  under  such 
circumstances. 

XXII.  flowers  or  other  natural  obJtrU  should  not  be  tued  om  or- 
nament, but  eoniTentional  rt^itrfytrnlntioju  fuunded  ujton  them^ 
tufficientt^  augffeMiiv  to  eoncvy  the  intended  image  to  the  mind 
without  datroyinij  the  unity  of  the  object  they  are  employed  to 
dseorale. 

We  find  this  law  universaUf  obeyed  in  all  the  be«t  periods  of 
art,  and  equallj  violated  when  art  declineH;  tho^  who  con- 
veotioDftlised  too  nioiit  were  the  .Mahometan  raceit,  who,  for- 
bidden by  their  creed  to  represent  living  farms,  carried  the 
[  conventionality  of  ornament  to  the  hifchest  [lerfection. 

7'bo  £gyptian)ii,  with  whom  every  ornament  was  a  symbol,  yet 
took  cmre  so  to  utte  them  as  never  to  violate  a  sense  of  propriety. 
The  Greeks  equally  conventionalised  in  their  ornaments,  and 
although  the  law  will  not  appear  to  hold  good  in  their  a|iplicatlon 
of  sculpture  to  architecture,  yet  we  see  here  they  adopted  a 
ouDTeutionul  treatment  both  of  poiiO  and  relief,  ana  rery 
different  to  that  of  their  iaolated  works. 

Id  the  later  Gothic  buildings  the  floral  ornaments  have  a 
much  nearer  approach  to  nature,  and  are  less  conventional  in 
mrraogenient  tnan  those  in  the  earlier  buildings,  la  the  early 
illuminated  MSS.  the  ornaments  were  conventional,  and  their 
UluminHtionM  were  in  flat  tints  with  little  ahnde  and  no  shadow; 
whilit  in  thofie  of  a  later  period  highly-Hni^^hM  representations 
of  natural  flowers  were  uaed  as  ornameut,  casting  their  shadows 
upon  the  page;  the  illuminatiomi  ali«o  were  higfily-fiiiished 
pictures,  evidently  unHt  for  the  pagect  of  a  book  where  the 
atfected  relief  wan  in  danger  of  crushing. 

The  Chinese,  whose  works,  however  wanting  refinement  and 
ut-knowledge,  yet  steer  clear  of  this;  and  all  their  Hgures, 
buUdiogs,  and  fiowera  are  so  conventional  in  treatment  that 
they  never  shock  the  eye  or  destroy  the  unity  of  the  object 
which  they  decorate. 

If  our  proposition,  then,  be  sound  in  theory,  and  be  fortified 
by  the  practice  of  past  ages,  it  applies  with  great  force  to  the 
mural  decorator,  the  paper-stainer,  the  calico-printer,  the 
weaver,  and  the  putter;  and,  in  fact,  to  all  engaged  lu  the  deco- 
rative arts. 

First,  mund  deearatort.  It  is  very  evident  that  the  treatment 
vf  a  picture  in  fresco  should  be  very  different  to  that  of  a 
painting  in  oil:  in  the  painting  in  oil,  all  the  re»uurccB  of  art 
are  invoked  to  make,  as  far  as  possible,  the  picture  appear  a 
reality;  within  his  frame  the  painter  has  to  himself  a  world,  But 
iiahould  be  far  different  with  a  fresco;  the  flatness  of  the  wall 
■bould  never  be  disturbed;  all  chiaroscuro  should  be  avoided, 
and  the  figures  should  appear  on  one  plane:  in  fact,  a  true 
fresco  shuulil  be  little  mure  than  a  painted  btui-relief.  Such 
were  the  early  frescos,  or  more  early  sttll,  the  mosaic  paintings. 

The  art  of  the  ftaper-jitijiner^  in  the  next  place,  has  been  very 
much  neglected  in  this  country,  and  is,  indeeil,  but  little  better 
in  France,  although  they  have  brought  to  bear  upon  the  subject 
a  great  deal  of  mechanical  skill  in  printing,  and  much  good 
drawing  and  designing;  yet  it  Ik  drawing  and  designing  mostly 
OD  false  principles.  It  is  evident  that  une  of  the  hrrit  principles 
to  be  attended  to  in  the  adornment  of  the  walls  of  an  apartment 
is,  that  nothing  should  disturb  their  flatness;  yet  it  is  verydifB- 
cultto  find  a  paper  that  does  not  in  some  way  violate  thin  rule: 
they  are  either  large  masses  of  conventional  foliage,  generally  a 
Tariation  of  the  eternal  &caiithu»-leaf  surrounding  patches  of 
unbroken  colour,  or  represtentations  of  fruits  or  flowers  twisted 
into  the  most  unwarrantable  of  positions.  Here  are  specimens 
of  EogUah  papers,  thait  which  nothing  can  be  mure  absurd, — a 
wall  covered  with  repetitions  of  the  same  subject,  men  and 
hones  standing  on  each  other's  heads,  or  steamers  floating  on 
each  other's  masts.  You  will  say  they  are  cheap  papers,  below 
criticism;  but  hero  we  have  a  French  paper,  winch  has  had  a 
great  run  in  this  country:  you  see  it  is  a  wall  of  strawberries. 
Now,  in  what  are  the  Fnglish  papers  mure  absurd  than  thisP 
Beautiful  as  this  strawberry  pattern  itt,  well  drawn,  tvell  printed, 
the  colours  nicely  distributed  over  the  iiurfacc,  it  is  yet  offensive, 
because  it  violates  the  lirst  of  all  rules — propriety. 

Wo  ttiiy,  therefore,  that  all  direct  re  [i  resent  at  ions  of  natural 
objects  in  p^iper-hangings  should  be  avoided:  £ir.<<t,  because  it 
places  these  uhjects  in  umteemly  potfitions;  secondly,  because  It 
19  cuatomary  in  almost  every  apartment  to  suopend  on  the  waits 
pictures,  engravings,  or  other  ornamental  works,  and  therefore 
the  paper  ahuuld  »erve  as  a  background,  and  nothing  on  it  should 


be  obtntaive  or  advancing  to  the  eye.  Diaper-patterns  in  self- 
tints  are  safest  For  this  purpose,  but  when  varieties  of  colours 
are  used,  the  Oriental  rule  nf  so  interweaving  the  form  and 
colour  as  that  they  may  present  a  neutralised  bloom  when 
viewed  at  a  distance,  should  never  he  departed  from. 

The  prevailing  colours  of  the  walls  of  rooms  hung  with  printed 
[taper  should,  of  coarse^  vary  with  the  character  of  the  ntom 
and  the  aspect.  Halls  and  staircases  look  well  hung  with  green, 
because  the  eye  on  entering  a  house  is  generally  fatigued  with 
the  strong  glare  of  daylighL  and  the  green  is  the  most  refreshing. 
Studies  and  dining-rooms  look  well  with  dull  reds  in  diapers 
or  flocks,  which  may  be  enriched  with  gold;  these  form  good 
backgrounds  for  engravings  or  pictures,  but  the  reds  or  greens 
must  never  be  positive  colours,  but  low-toned  and  broken,  so  aa 
not  to  disagreeably  impinge  upon  the  eye.  In  drawing-rooms, 
where  the  papier  has  to  do  more  towards  furnishing  and  beauti- 
fying a  room,  they  may  he  more  gay;  almost  any  tone  and  shade 
of  colour  heightened  with  gold  may  be  used,  provided  always 
that  the  colours  are  so  arranged,  and  the  forms  so  interwoven 
that  a  perfect  balance  be  obtained,  and  the  eye  never  attracted 
to  any  one  portion. 

The  caiico-prittter  and  the  weaver  violate  our  proposition  at 
every  step.  We  have  ladies'  dresaet,  ribbona,  furniture^prints, 
carpets,  which  are  the  more  and  more  admired  from  the  more 
perfect  knowledge  of  botany  they  display,  violating  the  sense  of 
propriety  at  every  step:  we  walk  on  flowers  and  tropical  plants 
crushing  beneath  our  feet;  we  have  chintzes  covered  with  roses 
in  violent  contortions  over  the  sinuosities  of  our  furniture,  or 
broken  in  twain  by  the  folds  nf  curtains;  ladies  robed  in  rose, 
shamrock  and  thistle  (a  hiffh  achievement);  the  fast  man  with 
race-horses  atid  ballet-gina  printed  on  hitt  shirt,  and  puintemi 
woven  on  hU  neckerchief. 

The  l'ottf:r  keeps  pace  with  his  fellows;  without  his  flowers  he 
believes  his  art  would  ceas<*  to  be:  with  him  consistency  is 
disregarded, — he  gerves  us  flowers  with  every  dish,  magnified 
and  microscopic. 

So  runs  the  fashion  of  the  present  day;  would  that  its  sun 
were  set,  that  we  might  awake  to  a  more  healthy  dawn! 


ON  THIS  PRINCIPLES  WHICH  SHOULD  DETERMINE 

FORM    IN   THE   DECORATIVE   ARTS. 

By  M.  DioBY  Wy*tt,  F.R.I.B.A.,  Assoc.  Inst.  C.E. 

[Eshibition   Lecture  delivertd  at    the   Society  of  Arte,  Ijondon,] 

It  has  pleased  the  henificent  Designer  of  *Hhe  world  and  all 
that  therein  is,"  not  only  to  surround  man  with  the  evcr- 
varving  and  inexhaustible  beauties  of  nature,  and  to  endow  him 
wilb  the  gift  of  sight  to  perceive  her  graces,  hut  He  has  been 

ftleased  amt  to  confer  upon  him  a  mind  to  understand,  .ind  a 
land  to  imitate  them.  These  gifts  are  clearly  talents  com- 
mitted to  OUT  charge,  and  to  be  accounted  for  by  us.  The  same 
Power 

"Ttiat  fsn  tu  In  ihiB  ink  •■•■I* 
To  know  Uie  sood  from  til," 

conferred  upon  us  also  an  unerring  natural  test  to  distinguish 
the  beautiful  from  the  mean  or  ugly.  That  test  is  the  sensation 
of  delight  which  invuriablv  accompanies  our  recognition  of 
beauty,  moral  or  physical.  ^Vheuever  the  powers  of  the  mind 
are  concentrated  upon  any  of  the  great  external  evidences  of 
Omnipotence — upon  "the  heavens  above,  or  on  the  earth 
beneath,  or  in  the  waters  which  are  under  the  earth" — it  is  im- 
possible to  refrain  from  pouring  forth  a  tribute  of  silent  but 
neartfelt  admiration;  and  at  such  moments  the  Creator,  as  if  to 
mark  his  approbation  of  the  tiarriBce,  lulls  for  a  while  all 
memory  of  earthly  pain  or  care,  and  pours  peace  and  happiness 
into  the  soul.  Thus  it  is  that  "a  thing  of  beauty  i^  a  joy  for 
ever."  It  is  impossible  to  examine  the  smallest  object  ujKin 
which  the  skill  of  Divinity  has  been  exercised — aHhell.  a  flower, 
or  uo  insect — without  feeling  a  longing  to  know  somewhat  of  the 
mysterious  laws  which  nuake  that  individual  specimen  of  design 
ao  perfect,  and  without  experiencing  a  desire  to  emulate  the 
marvellous  powers  of  creation.  '1  he  first  sensation  of  the 
exercise  of  such  powers  wc  feel  to  be  God-like.  Thus  it  is  man 
naturally  attempts,  m  liis  feeble  way,  to  emulate  the  loftier 
faculties  of  Divinity;  and  thus  **'tifl  to  create,  and  in  creating 
live  a  being  more  intense,  that  we  endow  with  form  our  fancy." 
From  such  exertions  spriujf  all  that  is  ideal  or  poetical  in  every 
art. 
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Whenever  we  attempt  to  penetrate  the  wondroun  system  that 
makes  nil  nature  one  vant  iiarmony,  it  is  tmpostsilile  to  refrata 
from  fe^Iin^  that  ^*God  movce  in  a  mytiterioiis  way  lUm  wonders 
to  perform;"  and  thut  it  is  as  yet  our  portion  onlv  to  ^ee  the 
full  light  of  His  mnjesly  ''ns  through  a  eltiss  darkly.  Knniigh> 
however,  \»  Ktill  apparent  to  teach  uk  that  there  are  conditionH 
of  harmonious  relation  which  pervade  the  tnost  exquisite  forais 
in  Divine  creation;  and  it  Is  only  while  catching  a  fnint  re- 
flection from  their  ghirics  that  we  can  bo})e  to  succeed,  in  the 
alightest  degree,  in  throwing  a  veil  of  beauty  over  our  com- 
paratively insignificaDt  productions. 

The  firnt  opemtion  inai^^penimblc  to  any  attempt  to  de5ne  the 
principles  which  Hhuuld  dclermiuc  form  in  decorative  art  must 
obviouidy  be  an  investigation  into  those  conditionR  of  divine 
design  in  concord  with  which  all  humaji  attempts  at  ita  imita- 
tion must  be  moulded  before  a  supreme  sensation  of  delight  can 
be  produced.  7'hc  occurrence  of  such  a  senaation  we  have 
already  pointed  out  u  the  constant  and  unerring  tect  of  re«l 
beauty. 

We  propose,  therefore,  in  the  6rat  place,  to  draw  auch  general 
inferences  together,  concerning  the  great  scheme  of  deaign 
mnnifeHed  in  the  nubleut  works  of  nature,  us  we  have  been 
enabled  to  collect,  cither  from  the  experiences  of  othem  or  our 
own  study  of  the  subject. 

The  second  operation  must  evidently  be  to  trace  the  applica- 
tion of  these  general  inferences  to  the  various  materiiil  bnmchett 
into  which  the  different  necesi^ities  of  man  or  hiit  sympathies 
lisve  divided  all  th(»se  decorative  arts  whidi  minister  tu  hi^ 
craving!!  for  enjoyment  on  iiU  uccasion^  We  purpose,  therefore^ 
in  the  second  place,  to  tahe  a  riipld  survey  of  the  principal 
memhern  of  that  great  family,  and  to  ptiint  nut  some  of  the 
innumerable  enactments  of  nature,  specially  affecting  several  of 
the  most  important  individual  '^departments  of  prncticol  art." 
Never  in  the  whole  history  of  the  past  has  •tuch  a  body  of  appro- 
priate illustration  of  this  branch  of  our  subject  been  collected 
as  was  brought  together  in  the  vast  extent  of  the  erer-memorable 
Palace  of  Industry,  and  it  wimj  impoiwible  to  examine  carefully 
the  rich  store  of  material  inclotied  with  its  gUft«y  wall<i,  without 
gathering  some  few  valuiible  bints. 

In  entering  on  the  first  division  of  our  perhaps  too  amhitiouH 
attempt,  wo  are  overcome  with  a  sense  of  the  infinite  minuteness 
of  our  knowledge  of  the  great  conditions  of  creation.  We 
rccogut«e  an  almost  univeri^al  beauty  throughout  the  works  uf 
nature  by  the  exercise  of  eome  faculty  as  intuitive  aa  memory, 
and  not  Ickii  inexplicable  when  we  easiiy  to  predicate  concerning 
its  ineffably  mysterious  constitution.  It  has  been  well  observed 
by  Home  melapliyHtcal  writer  that  in  the  development  of  the 
intellectual  powers  the  firat  effort  is  to  realiae,  the  second  to 
enjoy,  and  the  third  to  reason.  In  obedience  to  this  theory,  the 
firtt  and  constant  effort  of  every  child  is  to  feel,  to  sec,  to  use 
its  senses,  and  to  verify  the  fact  of  its  existence  by  iMcortainiiig 
its  pliyaical  relation  to  all  by  which  it  is  surrounded.  Its  second 
anci  occasional  effort  la  to  ent,  to  drink,  to  smell,  to  fdiow  pniii 
and  pleasure,  likens  and  diKliket!,  and  to  obi^erve  and  treaauro  up 
Jkucli  cxperieucos  as  can  uffcct  its  subsequent  enjoyment.  The 
■third  effort  is  to  exercise  the  gift  of  thought,  and  tu  form  cim- 
elusions  by  other  processes  than  tho4c  of  direct  sensation.  Now 
we,  UH  rcitpecte  ourknowledgeof  Divine  beauty,  can  be  regarded 
only  M  verv  little  children;  and,  if  we  kbould  improve  upon  iiur 
condition  o^  ignorance,  instinct  leads  u»  ouwardii  through  parallel 
stuteN  of  prugress.  Let  but  the  first  effort  of  one  totally  unedu- 
cated in  art  be  to  see  and  to  feel  nature,  to  look  upon  her 
works  with  an  observant  eye,  and  ho  will  almost  instantly  find 
himself  led  on  by  unerring  sensations  of  lielight  to  the  second 
stage  of  advancement.  In  that  stage  he  willenjuy,  di»>criminate, 
select.,  store  in  his  memory,  and  at  length  endeavour  either  to 
reproduce,  or  cause  to  bo  reproduced,  tho^o  natural  objects, 
C4jntact  with  which  has  caused  him  the  grcutcHt  amount  of 
pleasure.  Thus  the  first  phase  of  all  art  is  rude  direct  imitation. 
S'u  &oi>ner  does  he  arrive  at  the  full  development  of  his 
Becondary  condition  than  be  passes  into  the  third.  He  begins 
tu  speculate  upon  the  HOUhations  he  cxpCTicnccs,  upon  the 
phenomena  of  their  recurrence,  mid  on  the  means  wberebv  he 
may  be  enabled  by  his  own  dexcripliuns  or  imitations  of  the 
original  typesj  to  eunvey  to  others  the  pleasure  he  himself 
derived  from  a  contemplation  of  them:  thus  the  ignorant  may 
^row  into  the  ctmntrisseur,  and  thus  the  child  into  the  artist. 

A  knowledge  of  the  se()uenc«  of  thes«  nalurnl  phases  of 
transition  points  out  the  course  by  which  alone  speciid  education 
ia  dccuTativQ  art  can  be  brought  to  a  successful  issue.  Surround 


the  pupil  irith  erery  attainable  example  of  general  beauty  of  ^ 
form,  if  he  is  to  be  a  general  artist  or  drau^tsman;  make  him 
acquainted  with  all  the  antece<lent  productions  in  his  specialty, 
if  he  is  to  be  a  special  designer.  Show  him  only  as  much  as 
possible  of  what  i)*  good,  whether  general  or  special;  then  bis 
sense  of  enjoyment  will  teach  him  selection,  and  he  will  store 
his  memor}-  with  the  best.  Practise  bis  hand  as  you  educate  his 
sense*,  and  the  feeling  of  power  will  soon  come  upon  him. 
Kcason  will  assert  its  empire,  and  inquiry  will  be  stimulated. 
Once  roused,  effort  will  succeed  effort,  and  thus  in  time  the 
pupil  will  grow  into  the  master.  As  it  is  impossible  to  arrive  at 
correct  theories  in  wience,  except  by  the  aimlysisof  accumulated 
ohBervatioms  firstly  of  tilings,  M'ctmdly  of  properties,  uud  thirdly 
of  relationx,  so  it  is  impa3!«ible  to  assume  any  gener'it  conc-lusivna 
concerning  Divine  de>«ign  without  pastting  through  the  tliree 
stages  of  realisation,  enjoyment,  and  reflection.  J 

When  we  take  into  con  hi  deration,  on  the  one  hand,  the  abort-  1 
□ess  uf  life  and  the  limitation  of  the  powers  of  man,  and,  on  the 
other,  the  extent  and  illimitable  divisibility  of  matter,  and  itt 
incessant  changes  in  form  and  application,  we  cannot  but  feel 
conscious  in  how  !>light  a  degree  the  best  dispoited  and  most 
talented  student  of  nature  can  have  become  aquainted  with  her 
innumerable  phenomena,  a  thorough  knowledge  and  enjoyment 
of  which  we  have  shown  to  be  indispeiisubla  to  any  just  geuend 
conclusions.  It  is  only  by  the  transmisaiun  from  geueration  to 
generation  of  accumulating  experiences  and  deductions,  that  the 
very  few  points  we  are  about  to  indicate  have  been  assumed  as 
univeriial  recurrences  in  the  external  toruiH  In  which  nature 
pours  fiirth  her  bountcoUN  gifts  to  man. 

The  first  quality  with  which  the  observer  mual  be  struck  is 
the  infinite  mriety  o(  form  which  jiervades  creation.  Da  at- 
tempting to  reaaon  concerning  it,  he  perceives  its  dependence 
upon  the  functiom-  each  object  and  the  component  parts  uf  each 
object  are  ordained  to  fulfil;  hence  lie  will  at  once  rMogoita 
the  fact  that  form  is  in  every  caae,  if  not  dependent  on,  at  least 
coincident  with,  structural  jUneas.  W^hen  the  most  complex 
fldwer  is  submitted  to  the  test  of  a  scientific  lK>taiiiciil  examina- 
tion, nil  particlex  are  found  to  he  adventitious — all  are  concerned 
in  fulfilling  the  appointed  functions  of  vegetable  physioJo^. 
As  those  functions  vary  with  the  growth  of  the  plant,  so  lO 
every  case  di>es  its  form — changing  from  tender  bud  to  bliMnuiog 
flower,  and  from  blooming  flower  to  reproductive  seed- pod,  as 
each  Bucceiisive  change  of  purpose  progreti&es.  Iiilinite  variety 
and  unerring  fitness  thus  appciirtu  gi>vi;rn  all  form  in  nature. 

While  the  former  uf  these  properties  demonstrates  her  infinite 
power  of  complexity,  the  latter  restrains  the  former,  and  binds 
all  in  beautiful  sfmjilieHi/.  In  every  case  ornament  appears  the 
offspring  of  necessity  alone,  and  wherever  structural  necessity 
permits  the  simplest  lines  in  every  case  consistent  with  the 
variety  of  the  uses  of  the  object  are  adopted.  1'hus  the  principal 
forest  trees,  which  spring  erect  and  hardy  from  the  ground,  in 
their  normal  state,  uninnnenced  by  special  c^tnditioutf  uf  light  or 
bent,  shout  straight  aloft,  with  bougliK  eigually  balanced  on  all 
sides,  growing  so  nymmetrieally  that  a  regular  cone  or  uvifonn 
would,  in  must  cases,  precisely  deBne  their  outline;  and  thus  the 
climbing  plants,  from  their  tirst  appearance,  creep  along  tbe 
ground  in  weak  and  wayward  liiie.4  until  they  reach  something 
stronger  and  more  erect  than  themselves;  to  this  they  cling,  and 
from  it  hang  either  vertically  or  in  the  most  graceful  festoons; 
to  each  its  character  vf  form  as  of  purpose — to  each  the  simplest 
line  consistent  with  its  aupointcu  function  and  propriety  of 
expressiun.  From  Natures  delight  in  isimplicitif  nmn  probably 
derived  his  earliest  perception  of  geometrical  figures.  Thetena  J 
horizontal  at  once  betrays  the  source  from  which  our  idcavfl 
such  a  line  may  have  been  derived.  Upon  the  horiz4in.  as  a 
base,  endless  perpendiculars  are  erected  in  every  plant  that 
pierceii  the  soil  at  right  angles  to  its  tangent.  A  plain  la 
nature  furnishes  the  idea  of  a  plane  in  geometry.  Every  ^'ariety 
of  triangle  is  indiciiteU  by  tlie  outline  of  the  snuw-clad  penluof 
the  loftiest  iiiuunt»iti»;  every  kind  of  cone  by  their  subtftanoe. 
The  thio  clouds  that  sweep  along  the  sky  at  sunset,  hanging 
over  the  distant  blue  liiR'  of  the  itcean  form  exquisite  puraflela, 
and  where  cut  by  the  linos  of  trees  and  plants  sug|;est  every 
variety  of  square  and  oblong,  rhombus  and  pnrnllelogram. 
Where  comuactness  is  indispeusablcj  the  honey-yielding  hexa- 
gOHit  abound,  and  in  her  eoulens  variety  uf  crystals  nature  hui 
furnifihed  us  with  models  of  the  most  exquisite  solids.  In  the 
rainbow  wc  have  her  noblest  arch;  in  the  parHbulu  at  oac« 
one  of  her  must  graceful  curves  and  most  elegant  formtile  of 
projection. 
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Wlile  a  consideration  of  tbe  quality  of /Unr*t  bind*  un  to 

timpiidf^,  that  of  variety,  as  if  in  counterbalance,  conducts  tia 

to  a  Just  lecog^nitiuQ  of  the  value  of  cmtnijii  throughout  all  the 

work«  of  creation.     Simplicity  becomeg  Appreciable  only  when 

ppoBed  to  complexity;  while  complexity  itcelf  wiLI,  on  analrsi«, 

i  found  to  cnnintift  only  of  the  conihtnation  of  partA,  indivi* 

ually  of  extreme  simplicity.      Mr.  Owen  Jones  has  told  ng 

spflcting  the  beautiful  laws  of  the  simuUaoeoua  contrast  of 

r,  »  that  we  may  for  the  present  content  ourBclvcs  with 

Dg  the  parallel  effects,  pruilticed  in  iibedi(>ncH  to  the  laws 

e  ^*aimtiltaneoua  contrast  of  form."      The  rc»earchefl  of 

fr.  Penrose  have  lately  developed  m:iny  of  these  motit  inte- 

Mting  phenomena;  and  have  nut  only  demonstratcil  the  fact  of 

he  scientilic  acquaintance  of  the  Greekii  with  their  peculiari- 

ae*,  hut  have  shown  how  e^ential  an  attempt  to  ajiply  inch 

Iknowledpe  has  been  to  the  proiluction  of  those  exquisite  monu- 

hnents  which,  from   the  fnni  nuiment  of  their  creation    tu   the 

rment  time,  hai'e  niniutained   a   potiition  of  unquestionable 

aprcmacy  over  every  other  work  which  hnmaii  art  has  yet  pro- 

luced.    1  he  general  result  of  Mr.  Penrose'id  investigations  tends 

Ito  the  assumption,  that  no  two  lines  can  come  in  contrast  with 

rone  another,  either  in  nature  or  in  art,  without  the  direction  of 

I  the  one  acting,  either  attractively  or  repulsively,  upon  the  other, 

Iwid  tending  to  diminish  or  exaggerate  the  mutual  divergence  of 

Tboth  lines — J.  «.  to  increane  or  le^t-^en  to  the  eye  the  angle  at 

lirhicb  they  meet.    Thus,  if  to  a  perfectly  horizontal  line  another 

jbc  drawn,  nieetiog  it  at  an  angle  of  six  dc;;rceci  (abuiit  half  the 

I,  angle  at  wlUch  the  inclined  dides  of  the  best  Greek  pediments 

^leare  the  surface  of  the  cornice),  it  will  be  difficult  to  convince 

,  aa  it  traces  the  direction  of  each  line,  that  the  angle 

been  materially  increased  by  an  apparent  deflection  of 

!  line,  and  an  apparent  very  slight  drawing  down  of  that 

with  which  it  actually  furniK  an  angle  of  hir  degrees  only.     In 

urder  to  remedy  ximilar  apparent  ilistnrtiuns  in  their  monument}!, 

*the  Greeks  have  given  entasiii,  or  Hwelling  to  their  columns,  in- 
clination of  the  axes  of  their  pillam  towards  a  central  line,  a 
tendency  outwards  to  their  antKj  and  exquisite  convex  curves  to 
the  horizontal  lines  of  their  cornices  and  stylobates,  which  would 
otherwise  have  appeared  bent  and  crooked. 

Nature,  in  working  out  her  harniunictf  of  contrast,  abounds 

with  similar  optical  corrections.   The  infinitely  gentle  convexity 

lof  her  water  sky  line  is  precisely  corrected  into  |)erfect  apparent 

'  orizontality  by  contrast  with  nny  lino  at  right  unglcx  to  a  tan- 

ent  to  ita  curve.     It  is  by  attention  to  the  optical  effects  pro- 

luced  by  tbe  impact  of  lines  upon  one  another  in  nature,  that 

^tiie  arti»t  can  atone  store  his  mind  with  the  most  graceful  varie- 

[ties  of  delicate  contrast.      Thus  it  Ls  alone  that  he  can  appre- 

[ciate  the  extreme  beauty  of  her  constant,  minute,  and  generally 

■  tnappreciuble  divergence  from  the  precise  mathematical  figure*, 

in  approximation  to  which  simplicity  demands,  as  wehave  already 

ibown,  that  her  loading  formn  should  be  modelled. 

We  have  now  arrived  iit  a  recognition  of  the  four  principal 
elements  which  invariably  concur  in  producing  those  emoliuns 
of  delight  which  may  be  regarded  as  infallible  tests  of  out  con- 
tact with  real  beauty  in  the  productions  of  nature — Vjiriety— 
Fitness — Simplicity — Contrast. 

Before  leaving  our  consideration  of  these  elements  we  cannot 
^^  refrain  from  drawing  attention  to  that  which  is  the  crowning 
^KUlustration  of  the  effects  of  their  co>opvnttion — the  Human 
^KBody.  'i'hat  theme,  upon  the  reproduction  of  the  external  fea- 
'  tures  of  which  the  highest  powers  and  the  profoundest  study 
have  been  lavished  by  the  greatest  artists  of  all  time.  In  itn 
tracture,  the  anatomist,  aided  by  microscopic  examination,  dis- 
overs  a  variety,  to  which  that  of  the  Great  Bxhibition  was 
Donotooy  itself— a^fffne^,  to  which  the  most  exquisite  machines 
Itlierein  contained  displayed  no  parallel — a  /ritnplicity  of  external 
ijbrm,  which,  without  the  sliRhtest  display  of  all  that  marvellous 
linternal  mechanism,  confines  the  wnole  in  a  Kpace  precisely 
ladapted  for  tbe  free  working  and  protection  of  every  part,  and 
lyet  covcrH  all  with  a  soft  and  undulating  surface,  the  cur^'es  of 
[which  are  gentleness  and  simplicity  itself.  Contrast  between 
[curve  and  cur>-e,  between  one  line  of  limb  and  another,  pro- 
'  duces  in  motion  incesMint  mrtett/  of  expression,  still  in  obedience 
to  the  bounding  conditions  of  simplicity.  The  swelling  muscles, 
increasing  as  the  angles  of  approach  are  diminished  by  their 
action,  counteract  otherwiHu  apparent  ungraceful  concavities; 
and.  in  that  loveliest  of  created  things,  the  perfect  female  form, 
every  quality  of  beauty  is  freely  and  exquisitely  balanced  and 
united. 

To  recapiinlaie  the  sequence  of  these  four  great  impressions, 


we  may  state,  that  when  the  attention  of  the  student  of  nature 
is  first  concentrated  earnestly  upon  her  works,  his  senses  are 
bewildered  by  the  variety  other  charmi*.  His  firtit  difioovery 
will  probably  he  that  of  the  perfect  individual  fitnesa  of  some 
one  object  upon  which  he  may  fix  for  analysis;  ha  will  subse- 
quently recognise  fitness  as  universal.  In  perfect  fitne^  he  will 
marvel  at  perfect  simplicity;  and  as  he  hecomet;  acquainted  with 
normal  formg,  isolated  or  at  rest,  he  will  learn  to  gather  general 
impressions  when  he  witnesses  their  combination,  or  varying 
forms  in  contrasted  action.  A«  from  this  point  his  experiences 
increase,  he  will  begin  to  appreciate  marvellous  affinities;  he 
will  find  certain  conditions  universally  forming  the  basis  of  pro- 
priety in  all  imitations  of  nature.  Thus  be  will  recognise  that 
ahe  has  a  style  of  form  and  detail  peculiar  and  appropriate  to 
every  material  in  which  she  works,  and  that  this  style  of  form 
and  detail  is.  In  every  case,  modified  by  the  exact  methwl  in 
which  her  oi>eration8  of  manufacture  are  conducted.  Of  this  no 
more  perfect  Illustration  ran  be  given  than  the  lines  of  fibrous 
reticulation  which  constitute  the  substance-,  and  at  the  same  time 
form  the  ornament  of  every  leaf  that  blowsi.  In  tbe  aggregate 
of  every  class  he  will  trace  general  character,  while  the  slightest 
variety  of  structure  will  infallibly  be  testified  by  some  change  in 
external  outline.  Gradually  form  will  become  with  him  an  index 
to  all  leading  attrtbuti^s — a  clue  by  which  he  will  at  once  recog- 
nise the  relation  of  bodies,  or  their  properties,  to  one  another. 
Thfis,  from  form  alone  he  will  soon  discern  at  a  glani-e  of  what 
materials,  and  bow,  nny  particular  object  he  niuy  exunmie  has 
been  executed.  Tliis  index  or  clue,  be  it  remarked,  never  mis- 
leads; the  "tamp  of  truth"  never  in  nature  burns  dimly,  nor 
with  fallacious  fires — never  refuses  to  illuminate  those  who 
incline  to  learn  in  a  truthful  and  reverential  spirit.  One  mate- 
rial in  her  productions  never  looks  like  another.  Rucks  ha%'e 
their  lugged  outlines — minerals  their  appropriate  crystals — 
metals  their  colours  and  glittering  aspecta — timber  its  bark  and 
celluUr  section — flowers  their  delicacy  and  eWdent  fragility — 
even  transparent  bodies  their  varying  angles  of  refraction — 
water  its  glas»ty  surface  when  at  rest,  and  unmistakeable  curves 
when  agitated.'  Never  does  a  flower  look  like  a  piece  of  metal 
— never  a  piece  of  timber  like  a  rock. 

As  the  student's  acquaintance  with  these  consiiitencies  In 
nature  increases,  bis  power  of  generalising  will  become  deve- 
loped. He  will  learn  to  separate  constants  from  accidenta,  and 
to  trace  the  distinctive  lines  whicli  convey  the  idea  of  each 
general  family  of  materials,  or  modes  of  formation.  lie  wilt 
begin  to  select,  and  to  treasure  uy  in  hia  memory,  those  symbols 
of  expression  with  which  nature  indicates  the  leading  churactc- 
rintics  of  every  variety  of  object  she  produces.  On  the  amount 
of  the  artist's  acquaintance  with  such  coni'entiomilities,  or,  in 
other  words,  with  the  written  language  of  nature,  will  entirely 
depend  his  possible  success  in  producing  by  his  labours  sensa- 
tions of  delight  at  all  equivalent  to  those  excited  by  the  nspect 
of  her  noblest  works  Direct  imitation  will  do  next  to  nothing, 
fnnciful  and  ignorant  invention  still  lets:  it  is  alone  by  bis  power 
of  wielding  her  weapons  of  expression,  and  making  in  all  cases 
the  form  and  the  object  strictJy  concordant,  as  she  does,  that 
the  artist  may  aspire  to  emulate  the  power  of  giving  delight, 
which,  above  all  others,  appears  to  be  her  paramount  preroga- 
tive. Time  will  not  permit  our  dwelling  further  upon  the 
general  inferences  deducihle  from  a  study  of  the  wonderful 
beauties  of  nature.  Enough  may,  however,  have  been  enun- 
ciated concerning  the  must  palpable  principles,  to  warrant  our 
assertion,  that  there  exist  conditimis  of  harmonious  relation 
which  pervade  the  moat  exquisite  forms  in  divine  creation.  It 
will  be  our  pleasing  task  now  to  show  how  essential  it  is  that  we 
should  catch  a  faint  reflection  from  their  glories,  before  we  can 
hope  to  succeed  in  the  slightest  degree  in  throwing  a  veil  of 
beauty  over  our  comparatively  insignificant  productions. 

In  entering  on  tbe  secund  division  of  our  subject,  we  shall 
endeavour  to  trace  the  application  of  principles  analogous  to 
those  on  which  we  have  lately  dwelt, — in  the  hrsl  place,  gene- 
rally; and  in  the  second,  to  the  respective  leading  and  special 
departments  of  practical  art. 

In  the  first  place,  then,  it  may  he  observed  generally  that  the 
endless  diversity  of  mens  tastes,  and  the  ever-changiug  con- 
ditions of  their  education  and  association  of  ideas,  demand  for 
their  productions  u  imiriety  almost  lu  incessant  as  that  which 
pervades  creation.  ^V*heneve^  that  craving  after  variety  has 
been  gratified,  irrespective  \)(  JUnetDt,  novelty  has  degenerated 
into  frivolity,  design  into  conceits,  and  style  into  mannerism  and 
vulgarity.     VV^ithout  a  due  attention  to  aimpiicityy  litoetn  has 
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never  bera  adequately  carried  out;  attention  has  been  diverted 
from  a  projii»r  estimate  of  every  work  of  art  or  oliject  of  manu- 
facture, and  false  impreKt<ions  coneeininK  its  true  and  lefplimate 
function<i  have  been  penernted.  (ircat  care  is  necefiaarr  in 
Applying  nature"*  principles  of  timpiieily  to  human  productions^ 
since  many  have  erred  by  reffardin^  simplicity  ati  identified  with 
plainnesH,  or  a  bare  and  frigid  fityle.  The  true  oRice  of  ftim- 
plicity  is  to  limit  form  and  ornament  to  a  correct  expression  of 
whatever  may  be  the  predominant  sentiment  endeavoured  to  be 
conveyed  by  any  object,  and  to  reject  all  that  is  extraneouR  to 
that  sentiment.  ^V  here,  for  instance,  as  in  jeueller)'  or  in  reffal 
furniture,  a  sentiment  of  splendour  is  demanded,  nimplirity 
accords  the  same  latitude  that  nature  assuinefl  in  her  moitt 
brilliant  sunsets  or  most  nia^^nificent  dowers.  Where,  however, 
in  the  ordinary  vessels  which  minister  to  the  material  wants  of 
man,  simplicity  prescribes  a  cIi>Ker  range;  there  the  ffreate«t 
amount  uf  true  goMl  taste  will  be  invariably  found  in  toe  most 
modest  form  consit^tent  with  the  perfect  adaptation  of  the  ressel 
to  its  office.  It  may,  perhaps,  sound  paradoxical  tn  assert,  but 
it  is  nevertheless  correct  to  believe,  that  the  true  principle  of 
nature's  just  timit/icitff  was  scarcely  leis  worthily  represented  by 
the  gorgeous  chair  of  the  Kajah  of  I'ravancore  than  it  was  by 
the  rude  yet  graceful  articles  of  Hindoo  pottery,  A  gown,  rela- 
tWely  speaking,  displays  its  jij-<<t  amount  of  simplicitr,  not  by 
the  dowdiness  of  itti  colour,  pattern,  or  material,  but  by  its  duo 
accordance  with  the  age,  position,  claims  to  beauty,  or  other 
social  accidents  of  its  wearer. 

Contrast  teaches  us  to  give  a  due  relief  to  all  which  we  would 
desire  to  call  attention.  A  sudden  break  in  a  long  straight 
line,  a  slender  necking  in  a  continuous  sweep,  a  sudden  concavity 
in  a  generally  convex  outline,  n  hidd  prfijection  starting  forward 
from  an  even  plane,  right  lines  opposed  to  curves,  segments  to 
sections  of  the  cone,  itmuoth  to  rough  surfaces,  conventional 
forms  to  direct  imitations  of  nature,  all  carry  out  the  desired 
object,  and  are  every  one  subject  to  the  phenomena  of  simul- 
taneous contrast  of  form.  To  obviate  such  optical  delusions 
allowances  mii^t  be  made  in  every  case  by  the  nrtict ;  many  such 
corrections  are  constantly  jierceived  and  efTectetl  by  tlie  eye,  but 
few,  alas!  by  rule.  In  reicrcnco  to  such  corrections,  it  is  justly 
remarked  hy  so  ancient  a  writeras  Vitruvius  that  "the  deception 
to  which  the  sight  is  liable  shiiuld  be  counteracted  by  mi>ans 
su^rested  by  the  faculty  of  reasoning.  Since  the  eye  nlone,"  he 
continues,  *^is  the  judge  of  beauty.  Hiid  where  a  false  impression 
is  made  upon  it  through  the  natuml  defects  of  vision,  we  must 
Correct  the  apparent  want  of  harmony  in  the  whole  by  instituting 
]>eculinr  jiroportionii  in  particular  parts."  It  is  singular  that 
this  passage  ithould  occur  in  cotincction  with  the  Kubjent  of 
eiitaKi><,  and  the  theory  of  those  subtle  proportions  in  the  con- 
struction of  temples,  on  which  the  Greeks  bestowed  such 
exijuisite  refinements  of  study.  ^Ve  cannot  afford  in  the  present 
lecture  to  dwell  further  on  this  department  of  the  study  of 
form,  deeply  interesting  though  it  be,  since  we  have  a  full- 
length  sketch  to  give,  and  but  «  kit-cat  to  execute  it  upon, 

VVhen  we  turn  to  a  consideration  of  the  united  action  upon 
human  design  of  the  general  principles  of  consistency  exhibited 
in  the  works  of  nature,  we  iind  tiiat  of  all  qualities  which  can  be 
exprcR-icd  by  the  objects  upon  which  our  executive  ability  may 
be  occupied,  the  noblest  and  most  universiilly  to  be  aimed  at  is 

Slain  and  manly  truth.  Let  it  ever  be  borne  in  mind  that 
esign  is  but  a  variety  of  speech  or  writing.  Hy  means  of 
design  we  inscribe,  or  ought  to  inscribe,  upon  every  object  of 
which  we  determine  the  form,  all  essential  particulars  con- 
cerning its  niateriul,  its  nicthm)  uf  ciuiiitrijction,  and  itn  lines — 
hy  varying  uriiaroeiits,  and  by  peculiar  styles  of  convoniinnal 
treatment,  »e  know  that  we  Hhali  excite  certain  trains  of  thought 
and  certain  associations  of  idea.  The  hi|*heKt  property  of 
design  is,  that  it  sneaks  tlie  universal  lanjtuago  of  nature, 
which  all  can  read.  If,  therefore,  men  be  found  U*  systematically 
deceive — by  too  direct  an  imitation  of  nature,  pretending  to  be 
nature — hy  using  one  material  in  the  peculiar  style  of  con- 
ventionality universally  recognised  as  incident  to  another — by 
horrouing  ornaments  expressive  of  lofty  and  high-minded  asso- 
ciations, and  applying  them  to  mean  and  paltry  ultjocti* — hy 
Itiding  the  structural  purpose  of  the  article,  and  sanctioning  by 
a  burrowed  form  the  pre-umjiiion  that  it  may  have  been  made 
for  a  totally  different  object,  or  in  a  perfectly  different  wny — 
Kuch  men  cannot  clear  themselves  from  the  cliar»;e  of  degrading 
*Vt  by  systematic  niisrepresentutiiin,  as  they  would  lower  human 
nature  by  writing  or  speaking  a  faft^fbood.  IJnfnrtunntely. 
temiitatiuiis  to  such  perversions  of  truth  Burround  the  growing 


designer.  The  debilitating  effects  of  nearly  a  centur>-'»  loc 
copying   without    discrimination,    appropriating    without 
punction,  and  falsifying  without  blushing,  still  bind  our  powen^ 
in  a  vicious  circle,  from  which  we  have  hardly  yet  strength  to 
burst  the  spell.      Sume  extraordinary  stimulant  could   alonfl 
awaken  all   our  energies,  and  that   stimulant  came,— it   majr 
not,  perhaps,  be  impious  to  esteem  l*rovidentialIy,^n  the  form 
of  the  great  and  glorious  Kxhibitiun.     It  waa  but  natural  that 
we  should  he  starilod  when  we  found  that  in  consistency  of 
design  in  industrial  art  those  whom  we  had  been  too  Mil  to 
regard  as  almottt  savagea  were  infinitely  our  su|)eriura.     Mea'i 
minds  are  now  earnestly  directed  to  the  subject  of  restoring  to 
symmetry  all  that  had  fallen  into  disorder.     The  conventton- 
alities  of  form  peculiar  to  every  claxs  of  object,  to  every  kind  o£ 
material,  to  every  process  uf  mauufacture,  are  now  beginning^ 
to  be  ardently  studied;  and  instead  of  that  vague  system  of  iii«l 
struction  by  which  pupils  were  taught  that  anything   that  wat  j 
pretty  in  one  sliape  was  equally  pretty  in  another,  a  more  correot 
recognition  of  the  claims  of  tne  various  branches  of  special 
design,  and  the  necessity  of  a  far  closer  identification  of  tbft . 
artist  with  the  manufacturer,  in  point  of  technical  knowledg^l 
have  been  gradually   stealing  upwards   in   public   estimatioD.1 
Let  us  hope  that  success  will  crown  exertion,  and  that  in  time 
the  system  of  design  universally  adopted  in  this  country   will 
offier  a  happy  coincidence  with  those  lofty  principles  by  meansJ 
of  which  the  st-ali  of  truth  and  beauty  are  stamped  on  ever^* 
emanation  from  the  creative  skill  of  Divinity. 

In  approaching  the  more  directly,  though  not  essentially, 
practical  portion  of  our  subject,  that  of  the  application  of 
nature's  principles  to  some  of  the  special  departments  of  prac- 
tical art,  represented  in  the  Exhibition,  we  shall  premise  by  a 
few  cunsideratiuDs  on  architecture  and  sculpture,  und  the 
plastic  arts. 

It  would  be  difficult  to  imagine  a  juster  and  more  compre- 
hensive view  of  the  extent  of  direct  imitation  admissible  in 
each  department  of  the  fine  arts  than  that  which  was  presented 
in  the  appendix  to  the  third  report  of  the  comniissioners,  by  9it 
Charles  Lock  £astlake,  and  republished  in  his  '' Coo tribat ions 
to  the  Literature  of  the  Fine  Arts.'  In  a  note  to  one  of  those 
important  essays  tfte  writer  observes  that  "the  grjientl  style  of 
the  formative  arts  is  the  result  of  a  principle  of  selection  as 
opposed  to  indiscriminate  imitation.  It  consists,  therefore,  in 
qualities  which  may  be  said  to  distinguish  those  arts  from 
nature.  The  specific  style  of  any  one  of  the  arts  eooaiets  ia 
the  cfPective  u»b  of  those  particular  means  of  imitation  wkich 
distinguish  it  from  other  arts.  Style  is  complete  when  the 
spectator  is  not  remijided  of  any  want  which  another  art  or 
which  nature  could  supply." 

Now  the  specific  style  of  architecture  Is  especially  worthy  of 
study,  since  not  only  do  similar  conditions  pervade  all  branches 
of  design  into  which  structural  forms  enter  as  principal  elementa, 
but  of  all  the  arts  it  is  obviously  the  least  imitative  and  the 
most  abstract.  The  effects  of  delight  which  can  be  produced 
hy  it  are  dependent  not  upon  a  reproduction  of  any  objects 
existing  in  creatiait,  but  upon  a  just  display  by  the  architect  of 
his  knowledge  of  tboiie  subtle  general  conditions,  a  few  of 
which  we  have  recognised  as  pervading  every  perfect  work  of 
nature.  The  beauty  of  civil  architecture  we  are  told  by  the 
best  writers  upon  the  subject,  depends  upon — first,  Con- 
venience; secondly.  Symmetry  or  proportion;  thirdly,  Kuryth- 
mia,  or  such  a  balance  and  disposition  of  parts  as  evidences 
design  and  order;  and,  fourthly,  un  Ornament.  In  t<>o  many 
modem  buildings,  alusl  we  fiml  that  eitlier  cunvunience  baa 
been  attended  to  and  alt  other  qualities  left  to  chance,  or,  what 
is  still  worse,  ornament  alone  aimed  at  and  all  other  considera- 
tions disregarded.  Let  iis,  for  the  sake  of  example,  trace  the 
operation  of  the  principles  to  which  we  have  lUluded,  all  of 
which  will  be  found  to  have  their  origin  in  the  provisions  of 
nature.  The  wise  architect  will  begin  by  considering  the 
purpose  of  his  btiilding,  and  will  so  contrive  its  plan  and  leading 
form  as  to  fullil  alt  the  utilitarian  objects  for  which  it  was 

Proposed  to  be  constructed;  in  other  words,  be  will  be  governed 
y  a  sense  of  rf;/ir(r7iic«ce  or Jltnetm. 
He  will  then  consider  how  all  the  requisites  can  be  most 
agreeably  provided,  and  harmonious  proportion  combined  with 
an  expression  of  |iurpose.  He  will  find,  on  recurring  to  nature, 
that  every  substance  suitable  to  be  employed  in  construction 
exhibits  endlesti  nirirly  in  strength,  weight,  and  texture.  He 
will  study  these  various  qalitics,  and  hy  expi-riment  lo^certain 
that  each  material  possesses  a  certain  scale  ot  proportions  and  a 
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rcertain  tones  of  eolldR,  by  tlie  employTnent  of  which,  in  fised 
IpcMittons  itH  fdnctions  may  be  at  once  most  economically  and 
ImfiAt  fitly  employed.     Acti'ng^  on  such  data,  he  will  dt^tributo 
fills  lines  of  sultb-tructnre,  hid  cnliminH  of  support,  his  t<»ad  sup- 
ported, htB  waib  to  reatsl  tJie  driving'  of  the  element*,  and  he 
•ill   aji^icn  to  each   its  special  proportion   and    form — never 
confoandini^  those  of  one  suhotance  with  another — never  u«in)f 
iron  a«  he  would  stone,  or  wood  as  glass  should  be.     Thus  aided 
by  htfl  wnK«  of  the  functioiiM  of  each  portion  of  the  structure, 
tne  material  of  which  it  may  be  constructeiU  and  ita  condition  of 
J  relative    importance,    the    architect    adjusts    the    appropriate 
Wimenidon  of  every   part.     His  work   la  as  yet,  however,  only 
llialf  done;    his  nmteriaU  require  bringing  into  graceful  and 
Iregulaled  dirtribution.     At  DiIh  point   Knrythmia,  the  original 
f<»f"lhe  fairy  order,"  steps  in,  bringing  geometry  in  her  train. 
■Doorft,  windows,  columns,  cornir.es,  string-courses,  n»ofs,  and 
Etthimnej's,  are  instantly  disposed  so  ax  to  contra.>(t  with,  and 
kbalance  one  another,  showing  by  the  symmetry  of  their  armnge- 
Itneiits  the  artist's  appreciation  of  that  method  and  evidence  of 
Idesign,  which  inilicato  the    restraining  power  of   mtnd  over 
I'Xnatter  throughout  all  nature — wild  as   ner  graces  may  occa- 
taionaUy  appear.     The  crowning  ilifliculty  yet  remains  heliind  in 
[the    adjustment     of    appropriate    ornament.       In     all     other 
['departments    of   his    art    the    architect    employs    only    pure 
[abstractions,  harmonising  with  his  general  dedui-tions  of  leading 
principle*  of  beauty:  in  his  application  of  ornament,  however, 
KB  reMmrocfl  are  somewhat  more  expanded.     All  decoration,  the 
(bnns  of  which  are  borrowed  from  nature,  to  be  pleading,  must 
Ivndergo  a  process  of  ciniventionalif>ing;  direct  imitation,  such 
ta«  that   which  would  be  produced  by  casting  from  a  gelatine 
Inould,   would    infallibly   disappoint,    since   the   perfect  reprn- 
IductioD  of  tlie  form  would  lead  to  demands  for  reality  in  colour, 
tin  texture,  and  in  other  qualitiea  whirh  it  might  be  utterly 
[beyond  the  power  of  any  other  material  or  processes  to  render, 
[than  those  which  nature  has  herself  employed  in  the  original. 
[The  duty  of  the  architect  is,  therefore,  to  s'tuijy,  fir^tt  of  «1I,  to 
lamploy  such  forms  as  harmonise  and  contrast  with  his  leading 
[lines  of  structure.-^and  then,  in  those  few  instances  where,  for 
ftfae  sake  of  adding  more  immediately  human  interent   to    his 
Iwork,  or  for  explaining  its  purpoae  more  directly,  ho  may  desire 
|to  suggest  the  idea  of  Sfime  object  existent  in  nature — then,  and 
lo  such  a  case.  It  is  his  duty  to  symbolise  rather  than  to  express 
^nd  to  strive  to  convey  an  idea  of  particulars  and  qualities  only, 
nstead  of  to  make  a  necessarily  imperfect  reproduction,  which 
loonveys  no  idea  at  aU. 

The  exHct  amount  of  resemblance  which  the  hieroglyphic  may 
be  permitted  to  bear  to  that  object,  some  ideal  properly  of  which 
lit  is  intended  to  express,  must  depend  upon  so  great  a  variety 
|of  circumstances  that  it  obviousir  becomes  one  of  the  must 
Aelicate  iipt'rations  (tf  the  artist's  BKill  to  adjust  the  precise  fi»rm 
In  which  he  shall  work  out  hia  oninmetit.  The  treatment  of  the 
honeysuckle  by  the  Greeks,  and  the  lotus  by  the  Egyptians,  are 
probably  the  happieist  existirig  illuBtrations  of  refined  apprecia- 
tion of  the  mysteries  of  judicious  conventionalising. 

As  a  general  rule  the  lesa  closely  the  arttMt  attempts  to 
Dlbody  nature  the  more  safe  he  will  be,  but  as  there  nre,  we 
conceive,  some  few  cases  which  justify  a  nearer  approximation 
than  is  generally  admissible,  we  shall  procenl  to  enumerate 
the  most  important  of  thcim,  premising  that,  paramount  over 
every  other  consideration,  must  reign  an  exact  regard  to  the 
conventionalities  incident  to  the  material  employed,  and  the 
absolute  nere-tsity  of  arranging  the  forms  of  the  ornament  so 
m»  to  contrast  rightly  with  the  adjacent  geometrical  lines  of 
structure. 

First,  that  imitation  mar  approximate  to  nature  only  in  an 
inverse  ratio  to  the  resumolanco  of  the  miiterial  in  which  the 
work  is  to  be  executed  to  the  object  to  be  copied.  Thus,  the 
smoothness  of  flesh  may  be  imitated  with  delicacy  in  white 
marble,  and  the  idea  of  rock-work  only  conveyed  in  the  same 
material  by  a  completely  formal  and  geometrical  method  of 
rej»resentation. 

Secondly,  that  as  imitation  In  all  cases  interests  and  attracts 
attention,  it  becomes  necessary  to  restrict  its  use  sparingly  to 
particular  situations;  thus  we  may  on  the  one  hand,  with  pro- 
priety employ  decorations  suggestive  of  natural  types,  in  those 
Jew  important  jiuints  on  which  we  wish  the  eye  to  dwell,  such  as 
Ibe  centre  of  a  facade,  the  principal  doorHuy  or  window,  the 
Starting  of  a  staircaite,  or  the  end  of  a  Ixnidoir;  but  if,  on  the 
other  hand,  we  employed  in  such  leading  situations  nicro  con- 
ventional patterns,  and  in  less  important  parts,  ornaments  in 


convention  approaching  imitation,  then  we  should  find  attention 
concentrated  on  those  meaner  portions  of  the  structure,  and  the 
really  principal  features  of  the  design  passed  over  and  neglected. 
A  strilcing  illustration  of  the  consequences  of  this  want  of 
discrimiuation  was  shown  bv  the  sculptor  Lequesne,  in  his 
various  groups  in  the  Great  Exhibition;  the  care  he  bestowed 
in  working  up  his  accessorie«,  his  >«eeds,  foliage,  rocks,  earth, 
and  everything  else,  almost  entirely  neutralised  the  interest 
which  should  have  been  excited  by  the  fini)thed  treatment  of 
the  Desh  of  his  unhappy  mother  and  her  miserable  infant.  The 
admirntiun  which  might  otherwise  have  been  given  to  his  two 
groups  of  dogs  and  boys,  were  completely  absurbt^d  by  admira- 
tion at  the  patience  with  which  "each  particular  hair"  was  made 
to  curl.  To  all  the  above-described  faults  the  works  of  .M,  Etei 
offered  a  truly  remarkable  contrast,  the  labour  in  them  being 
applied  at  exactly  the  right  points. 

Thirdly,  that  where  ornament  is  contrasted  by  evident 
connection  with  geometrical  lines  of  structure,  conventional 
imitation  may  be  introduced.  Thus  in  many  of  the  marble 
chimney-pieces  in  the  J:^xhibition,  and  in  much  of  the  furniture, 
the  structural  forms  o(  which  made  regular  panels  or  conven- 
tional framework,  the  iutroductioti  of  nicely-carved  fiowers  or 
fruit,  of  the  size  of  nature,  and  iu  low  relief,  produced  an 
agreeable  effect.  Where,  in  others  (and  more  particularly  in 
some  of  the  Austrian),  the  foliage,  scrolls,  cupids,  and  all  si.tn* 
of  things,  completely  ate  up  the  whole  surface,  and  made  up  the 
whole  Htructure,  the  effect  was  eminently  objuvtiouable. 

Fourthly,  that  where  the  copy  ditfcrs  absolutely  iu  bulk  from 
the  original,  minutite  of  surface  detail  may  be  introduced.  Thus 
when  «e  reduce  a  subject,  such  as  a  bunch  of  grapes,  from  the 
round  or  full  relief  to  the  lowest  relievo,  much  of  the  conven- 
tionality which  would  otherwise  be  eeaeutial  may  be  dispensed 
with. 

Fifthly,  that  considerable  differences  of  scale  in  tbingw  of 
unvarying  dimension  justify  im  approach  to  natural  furni.  Thus, 
when  we  materially  diminish  in  our  reproduction  any  object  the 
smallest  siite  of  which  is  generally  knowu  never  to  equal  that  tu 
which  it  is  lowered  in  our  copy,  we  may  safely  attempt  oi  close 
a  conventional  transcript  as  the  material  in  whicli  we  work 
admits  of.  On  this  account  delicate  flowers,  such  as  thostf 
which  decorate  small  Dresden  chiim  vaseii,  and  which  are 
executed  with  such  skill  in  biscuit  by  Mr.  Alderman  Copetand, 
Mr.  Minton,  Mr  Grainger,  of  Worcester,  and  others,  form  not 
unapproprtate  urnameuts  when  con^ned  to  a  scale  considerably 
smaller  than  nature.  In  cases,  however,  such  as  that  of  the 
DrcMlen  white  camellia  tree  of  the  Exhibition,  where  an 
attempt  is  made  to  copy  nature  on  herown  suile,  the  eff'ort  altu- 

f:ether  fails,  and  the  labour  so  far  from  giving  pleasure,  utterly 
ails,  and  becomes  a  trick  not  less  inimjcal  to  good  taste  than 
the  vi>jted  figures. 

Sixthly,  that  where  in  ornament  the  leading  forms  are 
geometrically  disposed,  as  in  regularly  recurring  scrolls  or  other 
curves,  which  could  never  take  so  formal  a  position  in  nature,  a 
rendering  of  her  spirit,  though  nut  of  her  substance,  may  b« 
permitted  in  the  leaves  and  ai^cesHories.  Thus,  in  much  ol  the 
elaborate  wood-carving  produced  by  Mr.  Kogers  and  others,  the 
artificial  disposition  uione  of  the  beautifully-executed  objects 
redeemed  many  of  the  groups  from  the  charge  of  too  close  n 
reproduction  ot  nature. 

We  have  dwelt  nt  some  length  upon  these  special  circum- 
stances, which  modify  cuiLvenlional  treatment  iu  ornament, 
]tartty  because  we  felt  that  the  data  applied  goneralty  to  mo^L 
varieties  of  enrichment  as  well  as  specijdly  to  architecture,  and 
partly  because  we  felt  it  nece^iiary  tu  indicate  some  u(  the 
exceptions,  the  comparative  rarity  of  ubicb  teadsi  generally  to 
a  confirmation  of  the  accepted  dogma,  which  prescribes  that 
architectural  oruameat  shall  be  in  a  remote  style  of  couvention 
only. 

liofore  proceeding  to  the  subject  of  sculpture,  we  would  fain 
offer  one  or  two  remarks  cuucerntng  what  is  called  style  in  art, 
fur  fear  lest  our  recommendations  to  systematic  study  of  ele- 
mentary principles  should  be  misappreli ended.  In  what  are 
gcneraUy  understood  as  styles  in  the  bistorv  of  art,  such  as  the 
(Grecian,  the  Roman,  the  Gothic,  the  Iteiniissancv,  &c.,  may  be 
recognised  deeply  interesting  accumulHtion?'  of  cxperieuce  con- 
cerning the  nature  of  mens  intuiti\e  affections  fur  certain 
concatenations  of  form.  Styles  are  u-iuully  complete  in  thvm- 
seives;  and  though  not  of  uniform  exci-llcnce,  arc  still  generally 
concordant  among  all  the  various  members  that  com)>ose  them. 
Whatever  may   have  been  the  dominant    furiii    in    eiicb,  or 
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wtiiitever  the  fnvnurite  set  of  ntioa,  proportion  usuaUy  pen-ade* 
each  whole  monumeat,  na  it  mar  bo  ^eneruUy  tracuU  in  a  few 
detJUthed  raouldingB.  Styles,  tlierefore,  way  be  regarded  as 
storft-hnuHeH  of  eicpcriments  tried,  and  rcsulta  usccrtainod, 
coaceroing  various  nietliudti  of  coaveiitionaliKinf^,  from  wtience 
th<  dwivner  of  tbe  present  day  mny  leurn  the^cueralexpre^ion 
to  be  obtained,  by  mt>difying  his  imitations  of  nature  on  the 
basiii  of  recorded  experience,  lnt<tend  of  bin  own  vrnyward  im- 
I'ulHes  alune.  Canuva,  Gibwn,  and  many  of  the  greatest  maatera 
jn  art,  held  and  bold  thu  creed,  that  nature,  as  developed  in  tbe 
human  form,  can  only  be  rightly  uppreclatod  by  constant 
recurrence  to,  and  comparison  with,  the  conventionalities  of  the 
ancient  sculpture  of  Greece.  Mr.  Wnrotte  lias  abown  ua  what 
beuutiful  illustrations  of  optical  corrections  In  line  may  be 
fiiitbered  from  the  Ktudy  of  ber  architectural  remains.  Mr. 
]>yce,  who  has  made  bimsvtf  deeply  act|iiainted  with  ancient 
titylwj^  tliuH  expreiMes  himself  on  the  subject: — "In  the  first 
place,  he  remarks,  "the  beauties  of  form  or  of  colour,  ab- 
btracted  from  nature  by  the  ornamentist,  from  the  very  circum- 
stance that  they  are  abtiiractions,  av^ume  in  relation  to  the 
whole  progress  of  the  art  the  character  of  principles  or  fai:ts, 
that  tend,  by  accumulation,  to  bring  it  to  perfection.  The 
nccumulated  labourti  of  each  HUcceMive  race  of  urnamentiittg  are 
80  many  discoveriev  made — so  many  facts  to  be  learned, 
treasured  up,  applied  to  a.  new  use,  submitted  to  the  process  of 
artistic  generalisation,  or  added  to.  A  language  and  a  literature 
of  ornamental  design  are  constituted;  tbe  former  of  nhicbmust 
be  mostervd  before  tbe  latter  can  be  understotKl;  and  the  latter 
known  before  we  are  in  a  condition  to  add  to  its  trcasureit. 
Tiie  first  step,  therefore,  in  the  education  of  ornamentists  must 
be  their  initiation  into  tbe  current  and  c<mventional  language  uf 
their  art,  and  by  this  means  into  its  existing  literature."  Uy 
lljia  last  passage  we  may  fairly  iissunie  that  Mr.  I>yce  would 
recommend  first  the  study  of  tho  c<inventiuttulities  uf  the 
student's  specialty,  and  then  as  much  as  life  is  long  enough  to 
learn.  The  great  previous  error  in  art-education  hoH  been  to 
grasp  at  so  much  vaguely'  and  attain  so  little  practically. 

The  niudilicatiunH  which  nature  receives  at  the  hHn(H  of  the 
intelligent  sculptor  are  ho  various,  and  frecpienlly  wj  Hubtle,  thnt 
it  would  re<iuire  a  volume  to  enumerate  them,  and  an  K.-ititlako 
to  write  it.  We  can  at  present  gisnce  but  at  a  very  few.  The 
first  condition  uf  the  highest  class  of  sculpture  is,  that  it  Hhoiihl 
be  allied  Willi  the  noblent  itrchitecture,  to  which  it  should  serve 
as  an  inscription,  explaining  to  those  capable  of  reading  its  ideal 
expression  thoH^  purpiise^  of  the  structure  which  it  is  not  in  the 
power  of  nrctiitecturc  alone  to  convey.  In  all  such  cABen^nett 
prescribes  the  subject — nmfilicity,  its  suMimest  treatment — t-on- 
truMt,  the  general  conditionfl  of  the  lines  of  its  composition. 
In  order  to  give  to  his  works  that  commonding  laagunge  which 
speaks  to  the  heart  (the  phonetic  quality  in  Mr.  Fcrgiisson's 
admirable  tlieory  of  Ijeuuty  in  art),  the  sculptor  requires  to 
select  from  his  observation  of  the  expression  of  individuul  forms, 
those  precise  lines  be  learns  from  study  and  experience 
invariably  convey  the  particular  sensatinns  it  is  his  office  to 
oonimunicHte  to  the  mind  of  tbe  beholder.  It  is  by  some  such 
process  that  an  approach  whh  mtidn  by  the  (irevk  sculptors  of 
old  to  attain  an  euiDudimentof  their  conceptions  of  divinity  and 
tbe  beau  Meat  in  lovelioetut  of  form.  Time  will  not  permit  s 
lunger  reference  to  this  topic,  but  it  may  be  found  touciied  upon 
with  the  utmost  acuteness  and  good  taste  in  an  article  on 
physiognomy  in  tbe  lust  number  of  the  "Quarterly  Review," 
written,  if  any  cunlldence  timy  be  placed  in  iulernal  [;videncc  uf 
style,  by  one  worthy  in  every  respect  tu  occupy  herself  in 
kindred  studies  to  those  which  engage  tlie  attention  uf  the 
President  of  the  Royal  Acndeniy. 

The  peculiar  relinements  uf  form  and  texture  which  fall 
within  tlie  especial  province  of  the  sculptor  to  carry  to  their 
highest  pitch  of  pi'rJe«niim,  he  constantly  heightens  by  availing 
himself  of  the  effects  on  the  sen-ies  of  the  simultaneous  contrast 
of  furm.  Thus  he  exaggerates  tbe  roughness  of  the  hair  and 
the  coarke  texture  of  every  object  coming  in  contact  with  his 
lletib,  in  order  tu  give  to  it  tbe  exquisite  sinouthnesu  of  nature; 
he  introduces  straight  lines,  equally  balanced  folds,  and  angular 
breaks  into  his  draperies,  in  order  to  bring  out  the  tender 
sweeping  curves  of  the  outlines  of  the  limbs  he  so  gracefully 
disposes.  His  is  of  n  truth  the  happy  art  which  begins  by  col- 
lecting all  that  is  most  sweet  and  fresh;  and  then,  by  one 
iidditiuiial  touch,  one  further  artful  contrast,  he  ^Hhrows  a 
perfuo^eon  the  violet."  In  sculpture,  as  in  every  other  of  the 
decorative   arts,  changing   circumstances  bring  ever-changing 


conventionalitioft,  and  as  supreme  arbiters  over  the  propriety 
one  and  all,  still  preside  our  original  great  principles — varitiy, 
fitne^Hy  timpliriiy,  ami  contrimt. 

In  turning  tu  those  departments  of  practical  art  into  which 
sculpture  enters  as  a  predominant  ingredient,  metal-work  first 
presents  itself  to  our  notice.  Nothing  can  be  more  apparent 
than  the  variety  of  properties  and  qualities  of  the  several 
metals,  nothing  more  consistent  than  to  prescribe  a  different 
mode  of  treatment  to  each.  Sculpture  in  metal,  partly  on 
account  of  the  much  greater  ductility  and  tenacity  of  the 
material,  and  partly  on  account  of  its  peculiar  colour  and  power 
of  reflecting  light,  can  rarely,  however  highly  its  de^pree  of  finish 
may  be  carried,  be  mistaken  fur  that  which  it  professes  to 
imitate.  Hence  it  arises  that  elaborate  execution  af  details  may, 
and  indeed  should,  be  carried  in  metal  to  the  must  minute  per* 
fection.  Works  in  gold  or  silver  should,  as  a  general  rule 
(except  in  Instances  where  an  uveipuwering  display  of  wealth  is 
intended,  in  which  case  nrt  does  not  much  signify)^  be  confined 
to  small  dimensions,  and  those  relatively  corresjumdent  to  the 
associations  uf  idea  connected  with  the  rarity  and  value  of  each. 
It  was  from  innttentiun  to  these  conditions  that  many  of  the 
largest  pieces  of  plate  in  the  Kxhihition  failed  to  interest  ui, 
and  that  the  eye  dwelt  with  much  greater  complacency  upon  the 
smaller  than  upon  the  larger  objects. 

In  parcel-gilding  inattention  to  the  just  amount  of  profusion 
of  the  several  metals  is  frequently  lost  sight  of.  The  gold 
instead  of  the  silver,  is  .i.tlowed  to  preponderate  on  the  surface, 
and  the  improbable  idea  conveyed  that  the  vessel  is  made  of  tbe 
nobler  metal,  and  inlaid  with  the  baser.  It  would  be  a  sad 
want  of  a  due  recognition  of  rare  talent  if  in  allusion  to  metal 
work  an  acknowledgment  was  omitted  of  the  rare  talents  of  M. 
Vechte,  by  whom  the  exquisite  va-se  and  unfinished  shield,  ex- 
hibited by  Messrs.  Hunt  and  Roi^kiU,  were  made  fur  those 
enterprising  mannfacturers.  Whoever  examines  the  marveUoua 
grace  and  i*efinement  of  the  modelling  and  chattiitg  of  theae 
objects  will  admit  that  there  is  ample  room  for  improvement  in 
English  silversmith's  work  of  the  highest  class, — and  for  refiue- 
ineiits  which,  though  perhaps  little  appreciated  at  present,  niust 
Houner  or  later  become  estimated  at  a  value  equal  to  those 
fabulous  sums  which  are  constantly  paid  for  mutilated  etchingv 
of  the  great  masters,  cabinet  pictures  by  Hobbima,  >\'ouvermsi», 
and  Metsu,  or  factitious  specimens  of  the  great  Cellini.  It  was 
gratifying  tu  be  enabled  to  notice,  with  regard  to  furnifihing 
brass-work,  that  direct  imitations  of  things,  whicti,  however 
beautiful  they  may  be  in  nature,  have  no  business  stuck  about 
one's  curtains;  lilies  and  convolvuluses,  looking  all  alive,  were 
on  the  decrease;  and  thnt  cotrect  conventtu  nan  ilea,  the  unob- 
trusive and  graceful  forms  of  which  were  suitable  for  execution 
in  metal,  were  rapidly  taking  tlieir  place. 

When  we  pursue  the  subject  of  sculpture  or  plastic  art,  at 
carried  out  in  other  materials,  such  as  the  woods  which  are  used 
for  furniture,  &c.  &c.,  we  are  led  at  once  to  apply  in  all  cases 
the  tetit  of  fitness  before  we  can  unhesitatingly  approve  the 
principles  upon  which  the  greater  portion  of  what  was  shown  in 
the  Kxhibilion  appeared  to  have  been  designed,  and  much,  we 
are  sorry  to  t^ay,  wonhl  not  quite  stand  tbe  orde.il.  In  too 
many  instances,  in  the  furniture,  fitness  and  structure  were 
entirely  disregarded;  table-toos  were  supported  oa  bulruskbes, 
and  what  sliould  have  been  the  simple  and  rigid  portions  of 
looking-glasses,  cabinets,  &c.,  all  made  up  uf  fiowers,  scrolls, 
figures,  and  so  on,  which  apparently  no  material,  and  certainly 
no  spiritual  connection  held  titgether.  In  the  treatment  of 
furniture  much  was  to  be  learnt  from  the  sensible  construction 
of  poor  Pugiti's  mediteval  woodwork.  In  it  the  refinements  of 
joinery  wore  all  made  the  most  of;  tbe  object  was  well  put 
together  and  serviceable;  while  in  the  panels  and  other  inten'als 
of  the  framework  as  niucb  ornaineiit  was  inserted  as  was  con- 
sistent with  the  purposes  uf  the  article.  Where  nature  puts  her 
most  delicate  work  she  always  contrives  a  special  shelter  for  it; 
her  most  exquif^itc  spars  and  stalactites  are  ever  proiccteil,  her 
tender  shoots  are  always  ahielded  ualil  they  acquire  strength  to 
stand ex)H>sure.  It  would  be  well  if  many  of  our  wood-carvers 
in  that  respect  followed  her  example. 

The  mere  possesion  of  sn  elaborate  bed  such  as  thnt  in 
which,  according  to  a  satirical  Frenchmen,  "On  ne  p<uirrait 
mcme  bailler  sans  cnsser  un  C'upidon,"  would  be  a  coutiimal 
annoyance.  'I'lie  very  idea  would  be  irritating  uf  having  a  look- 
ing-glass covered  over  with  all  sorts  of  statuettes  end  ornumcnts  \ 
in  high  reliefs,  from  which  any  morning  the  slightest  touch  of  a  ' 
housemaid's  brusli  might  bring  down  two  or  three  little  "unpro- 
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tected  femalK."  The  true  ej^stem  of  nrranging  ornament  Is,  in 
that  respect  generally,  thoroufchl/  understuod  bv  the  French, 
who,  if  tlier  put  delicate  ornament  to  lo<ik  at,  insert  it  where  it 
will  be  luite  sitfe  from  accident,  and  put  »treri^h  and  flatnei**  to 
use  or  coinu  in  contact  with.  Not  only  iti  n  technical,  but  in  an 
Artistic  point  of  view,  thi«  aubduing  of  ornunient  i»  excellent, 
•ioce  while  the  effect  of  decoration  is  ubtaiued  the  bounding 
lines  and  surfacei  are  kept  broad  and  ainiple.  Any  one  un- 
,  acquainted  with  the  attention  habitually  paid  to  this  preservation 
f  of  ornatnent,  who  had  been  allowed  to  ytum  his  hand  over  the 
richly- ornamented  pistols,  dug^eru^  va&c-handleti,  fiiin^jt  bronxet*, 
and  he-It  French  furniture,  wiuild  have  been  much  Burprised  at 
the  comparative  little  oliHlruction  it  would  have  orditinrily  met 
with  in  it-«  passage  over  even  the  richest  objects.  We  cannot 
leave  the  subject  of  furniture  witbout  glancing  at  the  extremely 
appropriate  mode  of  ornamenting  it  by  nmnfueterie.  or  inlHid 
wood-  That  process  is  to  woodwork  something  like  what 
enamelling  or  daniHKcening  iihould  be  to  metal-work.  Among 
the  specimens  of  cabinet-carving  in  wood  were  many  which  it 
would  appear  impossible  to  surpass  as  pieces  of  execution, 
although  in  several  the  extreme  attenuation  of  substance  wua 
suited  rather  for  metal  than  for  woodwork.  In  several  of  the 
plastic  materials,  such  as  giitta-percha,  carton -pierre,  pnpiei- 
IBachi:%  cunabic,  ••taniped  leather.  Sec,  much  giHid  dcKign  was 
exhibited,  although  the  tendency,  more  particularly  in  the  gutta- 
percha, was  rather  in  the  direction  of  a  plethura  of  ornament. 
Mature,  it  should  be  recollected,  abhors  monotony  even  of 
beauty^  and  there  is  nothing  so  cloying  and  fatiguing  as  too 
iBuch  swectnecM,  from  which  perpetual  plainness  would  bo  a 
haveD  of  refuge.  In  respect  to  these  materials  n  good  deal  of 
sniaapprehensitm  has  prevailed  of  lute  years;  they  have  been 
called  "shanis,"  and  a  variety  of  names  which  they  intrinsically 
}n  no  wise  deserve.  When  people  paint  and  grain  papier-mache 
to  make  it  look  like  oak  or  other  valtialjlc  woods,  or  when  they 
dust  sand  over  carton-pierre  to  make  it  look  like  stone,  then 
certainly  they  perpetrate  meannease*  at  which  good  tiiste  is 
disgusted  the  instant  tlie  deception  is  fuund  out;  but  when  the 
materials  are  used  simply  as  ornaments,  either  in  a  unifurm 
colour  or  picked  out  with  any  variety  of  tints,  everybody 
recognises  the  nature  of  the  material;  and  there  can,  then,  be  no 
more  gham  or  trick  in  employing  them  than  there  could  be  in 
using  (..'aen  stone  for  a  pulpit  instead  of  marble,  or  iron  for  a 
column  instead  of  gold. 

There  is.  perhaps,  no  substance  in  the  manufacture  and 
design  of  which  so  great  an  improvement  has  taken  place  in  this 
country  within  the  last  ten  years  as  in  that  of  glass.  Witness 
for  manufacture  the  Glass  Palace  and  its  wonderful  fountain. 
The  subject  of  glass,  its  materials,  appmpriate  furni,  colour,  and 
other  conditions,  having  been  mti^t  ably  treated  iji  the  lust 
lecture  of  thin  series,  renders  it  unnecessary  now  to  make  any 
further  observation  on  the  subject.  Never  at  any  other  period 
has  anything  corresponding  to  the  present  perfect  execution  of 
rUs8-work  existed;  and  that  so  soon  as  the  cumb^ou)^,  lumpy 
decanters,  tumblers,  and  rummers,  in  which  our  fathers  de- 
lighted, shall  have  been  all  broken,  there  will  be  very  little  left 
to  deHira  in  re^tpect  to  table-glass. 

With  regard  to  china  and  the  group  of  analogous  materials, 
■uch  as  porcelain,  terru-cotta,  &c.,  time  compels  us  to  bo  brief. 
In  all  such  objects,  the  fragility  of  the  material  warns  us  against 
rash  projections,  and  yet  we  constantly  recognise  them  stuck  on, 
as  though  merely  for  the  purpotfu  of  beiug  knticked  off.  The 
primitive  arrangement  of  the  potter's  wheel,  and  the  plaaticity 
of  the  material,  yielding  beneath  his  band  curves,  which  in 
Etrurian  and  Magna  Grecian  ware  we  admire  as  exifuisite,  direct 
us  as  it  were  to  simplicity  in  all  works  in  such  materials.  So 
long  as  by  the  readiest  means,  and  by  a  little  education  of  the 
workman,  we  might  ubtaia  furms  quite  as  beautiful  and  as  various 
an  those  which  we  always  have  and  always  shall  admire  in  the 
antique,  there  can  exist  no  excuse  for  canting  octagon  and 
hexagon  jugs,  or  making  teacups  up  out  of  half-a-dozen  curves. 

In  many  respects  it  was  gratifying  to  observe  that  the  most 
beautiful  objects,  upon  the  production  and  decoration  of  which 
the  highest  artistic  talent  of  France  had  been  employed  In  chn 
Royal  Mnnufactory  at  Sevres,  almost  wiihuut  exception,  were 
rigidly  simple  in  their  outlines,  and  produced  structurally  by 
that  primitive  instrument,  we  must  over  respect  and  associate 
with  pottery — the  potter's  wheel.     Much  iufurniation  as  to  the 

firoprielies  of  the  lorm  and  ornament  of  china  might  be  derived 
rom  a  study  of  some  of  the   beautiful  Indian  and  Tunisian 
ware;  aod  if  our  extjuisite  mechanical  execution  were  cumbiued 


with  their  feeling  for  pure  form,  and  the  proper  application  of 
not  too  much  ornament,  effects  of  surpassing  beauty  might 
doubtlesx  be  produced. 

We  have  now  very  hurriedly  run  through  the  leading  claaaei 
of  objects  on  which  practical  art  operates  directly,  and  which 
possess  what  the  Germans  call  '^selbstandigkeit,"  that  is  to  say, 
an  independent  structural  existence.  There  remain  for  us  tu 
notice  tii<me  which  apply  particularly  to  snrfHceK,  and  the  treat- 
ment of  which  con&equentlv  involves  the  consideration  of 
superficies  only.  We  are  told  most  truly,  that  one  "guiding 
principle  of  their  ailmirable  Oriental  ornamentation  appears  to 
oe  that  their  decoration  was  always  what  may  be  called  surface 
decoration.  Their  general  guiding  forms  were  first  considerwl 
and  these  forma  decorated.  Their  flowers  are  not  natural  fluwei*a. 
but  conventionalised  by  the  material  in  which  they  worked. 
We  do  not  see,  as  in  European  works,  a  highly-wrought  iniitn- 
tion  of  a  natural  (lower,  with  its  light  and  shade  struggling 
to  stand  out  from  the  ground  on  which  it  is  worked,  but  a 
conventional  repre-sentntion  sufficiently  near  to  suggest  an 
image  to  the  mind,  without  destroying  the  unity  of  the  objeute 
it  is  intended  to  decorate.  There  is  a  total  absence  of  shadow. 
The  patterns  of  their  shawls  and  fabrics  are  harmonious  and 
effective  from  the  proper  distribution  of  form  and  colour,  and 
do  not  require  to  be  heightened  in  effect  by  strong  and  positive 
oppositions;  the  great  aim  appears  tu  be  that  objects  viewed  at 
a  distance  should  present  a  neutralised  bloom — each  step  nearer 
exhibits  fresh  beauties,  a  close  inspection  the  means  whereby 
such  ctfects  are  produced.  In  their  dinperi  and  Kcrull-work, 
one  of  the  means  whereby  their  harmonising  effect  is  produced, 
appears  to  be  that  the  ornament  and  the  ground  occupy  e^jual 
areas;  to  obtain  this  requires  no  ordinary  skill,  and  can  only  he 
arrived  at  by  highly-trained  hands  and  minds.  In  their  conven- 
tional foliage  in  all  cases,  we  find  the  forms  flowing  out  from  a 
parent  stem ;  the  space  which  has  to  be  tilled,  however  varied  in 
form,  being  accomplished  with  the  mout  exquisite  skill.  We 
never  see  here  ornaments  dotted  down,  as  in  modern  works, 
the  existence  of  which  cannot  be  accounted  for;  every  flower, 
however  distant,  (»n  be  traced  to  its  branch  and  rout." 

These  are  hut  a  few  of  the  general  principles  which  should  aid 
the  deiiiguer  of  surface  decoration,  liundred*  mure  there  are 
which  vary  in  their  precise  form  of  application  with  every  special 
case  and  subject.  Where,  for  instance,  on  the  one  hand,  dra- 
pery ha!i  to  be  ornamented,  which  is  intended  to  cling  tightly 
to,  and  exhibit  the  form  it  covers.  It  would  obviously  be  absurd 
to  intrwluce  a  bold  pattern  of  strong  contrasts,  the  lines  of 
wbiub  would  arrest  the  eye,  instead  of  allowing  it  to  travel  over 
the  outlines  and  inflections  of  the  form  it  is  intended  to  veil, 
but  not  conceal ;  where,  on  the  other  hand,  material  has  to  fulhl 
the  office  of  a  hanging,  such  as  a  porteirc  or  curtain,  or  a  loose 
covering,  there  a  hold  pattern  may  frequently  be  iniro<liiced 
with  the  liappiest  effect.  This  principle  of  costume  was  finely 
uuderdtood  uy  the  Venetian  ana  Florentine  weavers,  and  by  the 
Italian  liulies  of  the  xixteenth  century,  ah  may  he  seen  in  many 
a  splendid  old  female  portrait  by  Titian,  Giorgione,  or  Parme- 
gianu. 

Of  the  \'arious  appropriate  modes  of  conventionalising  nature, 
scarcely  any  is  more  agreeable  than  that  which  is  frequently 
adopted  by  the  skilful  paper-stainer,  in  what  are  commonly 
called  panel  papers.  It  consists  in  treating  as  a  picture  flowers 
and  other  objects,  grouped  with  scarcely  any  apparent  artitice, 
in  their  natural  forms  and  sizes,  and  with  all  their  lights,  sub- 
dued shades  and  reflections,  but  with  no  cast  shades.  This,  at 
first  sight,  would  appear  to  be  too  direct  an  imitation  of  nature 
to  be  agreeable,  ami  therefore  liable  to  objection — and  so,  unlea 
care  is  taken,  it  very  frequently  is.  Nuw  the  method  of  pre- 
serving all  that  is  requisite  is  effected  by  rcpre*ieiiting  the 
flowers  by  successive  blotches  of  body  colour  dabbed  on,  with 
no  attempt  to  soften  tho  edges  or  conceal  the  method  by  which 
the  effect  is  produced.  Thus,  at  a  little  distance  the  decoration 
looks,  not  like  a  group  of  fiuwers,  for  that  would  be  a  mistake, 
but  like  a  very  clever  sketch  of  a  group  of  flowers  framed  and 
inserted  in  the  panel.  Where  direct  imitation  of  natunil  flowers, 
with  endlesit  tiresome  repeats,  are  carried  out,  either  in  paper- 
hangings,  block  or  cylinder  printed  giuMli*,  in  carpets,  damasks, 
nr  other  woven  hangings,  the  effect  in  rarely,  if  ever,  agreeable, 
however  marvellous  the  raanufacluriuu  power  may  be  which  oiui 
effect  such  elaborate  reproductions.  In  woven  goods  the  condi- 
tions of  manufacture  constantly  modify  the  structure  of  pat- 
terns; and  those  even  whicli  have  bceti  originally  derived  frotn 
nature  frequently  become  reformed  to  such  an  exieut  in  putting 
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on  or  ilraufrhtiit^,  tlint  tlie  best  mode  of  coDvention,  that  which 
is  induced  by  the  procesa  of  manufxcture  make*  that  ajfreeable^ 
which  if  it  could  have  been  more  j^rfectly  carried  out  would 
niont  jirflbHhly  have  heen  extremely  faulty. 

The  subject  of  surface  decoration  ts  one  which  involves  such 
infinite  varieties  of  cunt'entional  treatment,  which  demands  bo 
large  a  study  of  the  effc<^tj«  nf  rompHcateil  (^^ometncal  aiibdivi- 
aions  in  tnoHoic  ;  and,  in  fact,  so  larj^e  n  field  of  viaion,  that  we 
feel  that  within  t)ie  liniiU  of  one  lecture  it  ie  quite  imposnible 
to  !iV!:temati.-ie  n  fluliject  which  could  scarcely  be  fitly  treated  in 
half-B-doxen.  We  are  fuin,  therefore,  to  draw  to  a  close  this 
our  most  difficult  attempt  to  define  the  principles  which  should 
determine  form  in  the  decorative  artB.  In  doinff  so,  however, 
we  would  pause  for  h  few  nioraentB  to  remark  that-,  HUhou(;h  for 
the  sake  of  perspicuity,  »e  have  throughout  this  lecture 
adopted  the  Innfrua^eof  unnlyKis,  It  must  be  borne  in  mind  that 
our  divl<ci4inH  are  altoffether  arbitrary,  and  have  no  existinir  pro- 
totypes in  the  great  nchrme  of  creation.  In  that,  subdivide  ra 
we  may,  all  la  unity  and  omnipntenne.  Varieiv,  jf/iw**,  aimpli- 
cit^,  ctrntmat.  and  perfect  truth,  all  are  Bwallowed  up  in  one 
thing  perfectly  ^w>o,  ond  therefore  perfectly  beautiful — Divine 
will— that  Divine  will,  which  in  the  be^nning  created  the  heaven 
and  the  eaitfa,  and  saw  that  everything  created  wa«  very  good. 
Surely  we,  whtwe  privilege  it  ia  to  be  fashioned  in  God's  own 
image,  may  strive  to  fullow  reverently  and  closely,  though  at 
an  infinite  distance,  that  great  example  which  has  been  given 
us;  and  study,  so  far  as  lies  in  human  power,  to  insure  tliat  all 
we  do,  and  nil  we  make,  may,  like  tbo  great  works  of  nature, 
be  all  "  very  good." 


VENTILATION   OF  THE  HOUSES  OF  PARLIAMENT. 

The  Select  rimimittee  appointed  to  consider  the  best  means 
of  improving  the  ventilation  and  lighting  of  the  bouse  and  its 
lippendages,  have  made  their  second  report.  They  say  the  only 
portion  of  the  New  t'lilaco  under  the  superintendence  of  Dr.  Reid 
18  the  House  of  Commons,  with  iU  division  and  gallery  corridors, 
the  House  lobby,  and  the  Speaker's  and  Cabinet  rooms;  al]  the 
remainder  ia  under  the  control  of  the  architect.  At  tbo  com- 
mencement of  the  Sestsion  the  lighting  of  the  House  watt  in 
charge  of  Sir  C.  Barry,  but  since  that  period  it  baa  been 
transferred  to  Dr.  Keid. 

The  Committee  are  of  opinion  that  the  condition  of  ventila- 
tion of  the  House  of  Commons  And  its  appendages  is  still 
unsatisfactory. 

The  systeni  of  Lighting  adopted  by  Sir  C.  Barry  (viz.  by 
large  ga«  chandeliers  descending  for  a  considerable  diiitaiice  into 
the  body  of  the  House"),  however  well  it  may  have  accorded  with 
the  general  architectural  character  of  the  room,  rendered  the 
requisite  control  over  the  ventilation  difficult,  if  not  impossible; 
the  heat  radiating  from  these  hiylily  heated  surfaces  pervaded 
every  part  of  tbo  House,  and  rendered  the  GallerieB  almost 
intolerable. 

In  cDnsei]uence  of  defective  arrangements  in  regard  to  the 
gas,  much  of  it  esrapcd  from  the  pipes  and  burners,  and  conta- 
minated the  air  which  was  drawu  into  the  House  from  the 
corridors. 

The  plan  of  forclnc^  air  into  a  building  by  mechanical  power, 
to  prridiire  what  is  called  plenum  or  plus  ventilation,  combined 
with  the  extracting  povver^  uf  u  shaft  with  furnace  or  steam  jet 
to  effect  what  i'li  termed  vacuum  ventilation,  with  ascending  and 
descending  currents  for  the  supply  v>f  fresh  and  abstraction  of 
vitiutcd  air,  is.,  in  the  opinion  of  the  Committee,  a  complicated 
system,  nnd  one  which  they  are  not  prepared  to  approve. 

The  vauIlH  uncd  for  the  purpose  of  transmitting  the  air  to 
the  House  of  Commons  are  liable  to  be  aflected  by  damp  and 
impurities  arising  from  bad  drainage;  and  unless  this  evil  be 
effectually  remedied  those  vaults  ought  not  to  be  used  ns  air 
channels. 

The  air  is  deteriorated  at  times  by  over-heating,  which  it 
experiences  when  in  contact  with  iron  pipes,  heated  some  by 
steam,  others  by  hot  water,  contributing  to  produce  t!io  dis- 
agreeable ta.ste  and  smell  which  baa  been  complained  ai.  This 
disturbance  of  the  wholei^^tme  condition  of  the  atmosphere  renden 
complicated  manipuliitiun  necessary  to  restore  the  balance,  an 
opprtttion  attempted  in  h«jth  the  sysiemu  adopted  in  the  New 
ralnce,  and  without  succesn. 

Nu  satisfactory  evidence  has  been  obtained  in  regard  to  any 
apparatus  for  warming  which  shall  dtbpetise  with  metal  surfnceK 
for  healing  the  air.    Some  more  appropriate  material,  such,  for 


instance,  as  glass,  or  glazed  earthenware,  will  be  found  to  be 
applicable  to  thi>(  purpose;  and  they  trust  the  subject  will  not 
altoicether  be  loat  sight  of. 

The  present  practice  of  heating  a  certain  portioa  of  the  air 
beyond  the  ultimately  required  temperature,  and  then  cooling 
it  down  by  the  admixture  of  cold  air,  is  not  only  injurious  to  the 
quality  of  the  air,  but  is  productive  of  ascending  currents  of  air 
of  different  tcmpcrntureK. 

One  of  the  causes  of  defective  ventilation  In  the  Houw  of 
Commons  is  the  want  of  a  sufficient  area  of  openings  at  the  tfoor 
of  the  House,  and  the  necesidty  which  thence  has  arisen  for 
admitting  the  air  through  the  interstices  of  the  carpel.  This 
ujieration,  it  is  founil,  causeii  the  dust  to  riM  with  the  nsirending 
current  uf  air,  and  produces  grave  inconveniences.  I'he  openings 
for  the  sdmiBHiouof  air  at  or  near  the  floor  of  the  House  should 
he  so  enlarged  ns  not  to  require  any  portion  of  the  air  to  be 
drawn  thpmgb  the  fibres  of  the  carpet,  which  never  caxi  be  free 
from  dust  and  other  impurities. 

As  regards  the  ventilation  of  the  Committee-rooms,  which  Is 
in  an  extremely  defective  state,  much  improvement  would  be 
effected  by  an  enlargement  of  the  openings  both  for  the  supply 
and  discharge  of  iiir. 

The  present  structural  arrangements  for  ventilation  mod 
warming  are  stated  to  be  eutficient,  and  susceptible  of  easy 
adaptation,  at  a  moderate  outlay,  to  any  other  system  that  may 
l>e  rontiidered  preferable. 

7'he  Committee  desire  to  give  it  as  their  opinion  that  the 
failure  of  the  ventilation  of  the  House  of  Commons,  at  the 
coQimencement  of  the  Session,  cannot  fairly  I»e  imputed  to  any 
radiad  defect  in  Dr.  field's  system,  because  the  House  was 
hastily  occupied  with  an  infinity  of  arrangements  incomplete; 
and  the  lighting,  from  which  the  greatest  amount  of  mischief 
arose,  was  neither  contrived  by  Dr.  Reid  nor  under  his  control; 
and  in  surveying  the  whole  %>(  this  matter  it  is  perhaps  only  fair 
to  that  gentleman  to  bear  in  mind,  that  liis  original  pUn  was  a 
comprehensive  scheme  for  the  ventilation  of  the  entire  building, 
of  tbe«iu]terintendcnce  nf  the  greater  rmrtion  of  wbii^b  he  was 
deprived  when  the  works  were  more  than  half  completed.  Am 
regurdn  future  management,  the  entire  responsibility  of  venti- 
lating and  lighting  the  House,  and  its  appendages,  should  be 
confided  to  one  competent  person,  under  the  direction  and 
supervision  of  the  Board  of  ^vorks;  and  with  a  view  to  secure 
proper  attention  to  any  complaints  that  may  hereafter  arise,  a 
cimimittee  should  be  named,  at  the  commencement  of  each 
Session,  to  confer  with  the  Board  of  Works  upon  any  measures 
that  may  appear  necessary  to  remove  such  complaints. 

Dn.  Rctn's  Arrangevient*  for  Warming  and  FentUating  the  A'ab 
Houi/e  of  Comtfumt. 

Dr.  Reid,  in  a  report  dated  April  6,  18.^^  states  as  follows:— 

*' These  arrangements  havinff  been  introduced  when  Dr.  Reid 
was  deprived  of  means  and  resources,  tbe  use  of  which  had 
heen  previously  prov-ideil,  and  were  always  aitilomplnlwl  during 
the  p^'riod  when  the  ventilation  nnd  lighting  was  under  bis 
directiiins  at  the  New  Houses  of  I'arliament,  they  are  to  be 
considered  as  the  result  of  a  ay^tlem  that  forced  upun  him  the 
nece^Vity  of  sustaining  a  continued  protest  since  lHi<>,  and 
compelled  him  to  act  under  disadvantages,  and  amidst  incessant 
alterations,  of  which  he  had  uf^en  no  notice  till  he  saw  them  id 
process  nf  execution  on  the  works. 

It  is  also  necessary  to  mention  that  the  warming  and  venti- 
lating arran^LMiients  executed  were  proposed  on  tlie  dititinot 
understanding  tbnt  a  system  of  lighting  should  be  adapted  to 
them  that  would  in  no  wiiy  interfere  with  llieni,  and  Dr.  Reid 
prupufied  a  \>ltin  accordingly  in  unison  with  tlie  inktructions 
conveyed  to  him,  but  this  plan  was  set  aside  on  Sir  Charles 
Barry  ohjecting  to  it,  though  Dr.  Reid  never  onue  had  the 
oppititunity  of  submitting  previously  any  answer  to  Sir  Cbarlea 
Bfirry's  objections. 

1.  S'turt^fff  Siipj^y. — a.  From  the  highest  available  part  of 
the  Clock  Tower,  which  would  alone  be  used,  could  it  he  pre- 
served at  all  times  free  frum  the  action  uf  Kmoke-Khaftsi  at  the 
Houses  uf  Parliament  nnd  other  sources  of  vitiated  air.  and 
connected  with  all  jmrts  uf  the  House  where  a  supply  is 
necensary.  h.  From  tbe  level  of  the  groiind-Hoor,  immediately 
under  the  north  portion  of  the  Central  Halt;  a  supply  is  also 
av.iiliible  from  this  level  at  either  uide  of  the  House,  to  be  uaed 
only  under  very  special  circumstances,  or  in  the  event  of  any 
nccidentiil  uvcrfluwing  of  the  vaultn.  r.  From  the  level  of  the 
roof,  by  a  channel  opcuing  on  the  east  side  of  the  central  portion 
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of  the  river  front,  nnd  on  the  west  side  at  a  turret  opposite 
Westminister  Abbey. 

*,  Purijimtion  of  Mr. — The  dcpOHitimi  of  dust  nnd  soot, 
when  the  uir  \m  loaded  with  these  materiala,  are  the  principal 
inf^edieots  which  it  if  desirnble  to  remnro.  Until  the  Arrani^e- 
cients  for  the  Rupply  of  water  »hall  be  more  advanued,  thtt  can 
only  be  efTcctt-d  by  temporary  mefmureif.  When  the  heal  is 
great,  the  barometer  luw,  and  analyHis  proves  a  very  marked 
eiccm  uf  carbunic  acid  and  other  impurities  in  the  air,  special 
elieinlcal*  hare  orraniuiudly  bi'cn  umi^iI  with  gr«>»t  rdJieF;  hut  as 
s  (reneral  rule  they  are  avoided,  with  the  exception  of  water 
and  lime. 

3.  ModeM  of  Halting. — By  hot  water  apparatllli^  worked  uauallv 
■t  A  lempernltire  iif  90'  during  the  Aittintr  of  the   House,  but 

^CApable  of  giving  to  the  tempering  chamberit  auy  warmth  that 
may  be  reipiired  in  preparing  them  for  the  niltings  of  the  House. 
In  &0Die  iilacea  a  local  hent  from  Hteam  counternrts  the  action  of 
cold  winaowg  in  the  corridors,  but  the  meHsureu  for  thiK  purp4JKe 
•re  not  yet  c«mpl«led.  The  fires  introduced  in  the  division 
corridors  and  cabinet  rooma  are  intended  for  the  ttpecial  usit  of 
thoae  who  dexire  them. 

*,  Moile  of  Cwtliitg. — o.  By  the  introduction  into  the  vaults 
uf  air  from  the  greatest  posiiiLle  altitude,  h.  Ky  the  action  of 
cold  water  within  the  .ippiiratus  used  in  winter  for  beating  air. 
e.  By  the  direct  action  of  water  when  the  air  iti  dry  and  requires 
moisture,  though  tltc  direct  actiun  uf  water  \-t  at  other  times 
considfred  vt-ry  olijectionahle,  frequently  saturating  the  air  with 
moisture,  aud  dimiuishJug  exhalation  from  the  body  when  it  is 
most  grateful. 

*.  ytfjittt'ning  the  Air. — a.  By  the  evaporation  of  water  pre- 
viously puritied   when   necessary,     t.   By   the   action  of  steam, 
used  alone  when  unobjectionable  in  quality,  or  made  to  assist 
I  the  i?vap«r»tion  of  water. 

I      6.  Drtjing  the  Air. — fienerallv  by  the  aotion  uf  hent,  which 

I  may  produce  this  effete  practically  for  ordinary  use  withutit  the 

Tactual  removal  of  moisture.     A  Npnce  i»  provided  for  the  occa- 

taiunnl  use  of  absorbents  of  moisture,  such  aa  have  been  used 

I  under  special  conditiotis  of  the  atmosphere  with  great  relief. 

I       7.  Moving  Fotcer — Tlie  air  can  receive  any  adequate  impulse 

from  a  steam-engine  below   (at    present  replaced   l.y   manual 

I  labour),  aud   from    u  smaller   engine    above.       Power    is    also 

Icbtained  both  frum  the  ceiling  and  the  fltrnr.  by  the  action  of  the 

ffebaft;  Me  No.  9,     Tlu'se,  however,  are  brought  into  use  so  as  to 

I  assist,  under  those  restrictions  which  the  structure  inipuscs  on 

I  the  natural  movements  of  tempered  air  aniund  the  person,  the 

f^^right  devi'lupment  and  action  of  which  is  considered  the  nuist 

ini]}orlant  object  which  they  can  facilitate  or  sustain,  according 

to   the  ever-varying  circumstances  of  the  caae,  in   a   building 

surrounded  entirely  with  corridors  or  paaaages  at  l«i»  different 

levels,  exclu-sive  of  thojte  connected  with  higher  levels. 

ft.  The  Distribution  o/thr  Supftii/o/  AirU  as  universal  ascouM 
I  be  given,  tlinugh  far  below  the  amount  used  by  me  in  rooms 
Lvhere  the  decorations  afl4>rded  no  obstacle  to  the  introduction 
"fif  universal  difFuRion  at  the  walls,  floor,  and  ceiling.  The 
■urface  of  the  floor  may,  with  the  exception  of  certain  fixed 
placet,  be  considered  completely  porous,  though  from  the  state 
uf  the  paint  it  has  hitherto  beeu  only  partially  brought  into  use. 
In  the  ceiling  there  is  an  aperture  on  each  side  of  the  panels, 
the  whole  opening  amounting  to  nearly  270  feot  in  area.  In  the 
lower  corricfors  the  whole  floor  is  porous.  The  supply  is  by 
perpendicular  surface^:,  the  discharge  by  panels  in  the  celling. 
in  the  upptr  corridors  it  was  found  impracticable,  except  at  a 
oo«t  and  delay  which  were  considered  ohjectiopable,  to  obtain 
any  supply  except  that  accordeil  at  the  upper  portion  of  the 
inner  walls.  The  discharge  is  by  panels  in  the  ceiling.  In  the 
House  lobby  there  ar«  Huppliea  at  the  angles  on  the  fliHir,  and 
at  a  hiph  level,  to  be  ui*ed  under  different  circumstances.  The 
discharge  is  effected  by  panels  in  the  ceiling. 

».  Tilt  lJi*i'harge  in  under  the  special  control  of  a  rentilatlng 
Bliati,  which  can  by  the  actiun  uf  valves  be  brought  to  bear  in 
any  required  pn>portiuii  on  the  House  and  division  corridors 
and  lobbies,  sii  that  air  Khali  leak  from  the  House  into  the  corri- 
dom,  or  from  the  corridors  into  the  lliiuse,  as  may  be  desired. 

10.  Activii  of  the  fimtilatian. — This  can  only  be  understood 
■ati^actorily  by  a  reference  to  diagram*.  It  wil]  therefore  be 
■uffieient  here  to  state  that  a  geneial  aM:ont  from  tlie  level  of 
respired  air,  with  »  supply  from  belnw,  alone,  or  combined  with 
a  certain  amount  of  deecent  from  a  portion  of  the  ceiling,  con- 
stitutes the  irenerui  movement  by  which  the  ventilation  is 
effected.     Hitherto,  frum  the  leakage  of  gas,  the  want  of  proper 


dooni,  or  excessive  heat  upon  the  forehead  produced  by  the 
lamps,  the  House  has  never  once  known  what  the  ventilation  is 
when  not  injured  by  thei^e  causes.  From  certain  portions  uf  the 
floor  a  perpetual  descent  is  maintained." 

Method  employed  for  warming  and  ventilating  the  Ifouae  of  Lnrdu 
anil  other  pwiiont  of  thtt  A'ew  Puiace  at  Wettmintter,  anuturUing 
to  ahf/ut  four-fifihe  of  the  entire  Building^  under  the  control  of 
the  Architect^  Sir  Chabmis  Barrv,  K.A. 
"Steam    and    hot  water  cunKtitute  the  heating  power  em- 
ployed, aud  the  motive  power  f<ir  the  supply  aud  discharga  of 
air,  independent  of  gravity  caneed  by  differences  of  tempera- 
ture,  consints  of    a   powerful   fan   worked    by    a  steam-engine, 
local  rarefactions,  anrl  steam-jets;  the  steam-boilers  and  engine 
employed  are  placed  in  a  court  to  the  south  of  and  contiguous 
to  nl.  Stephen  s  Crypt, 

The  supply  of  atmospheric  air  is  taken  Eolely  from  the  tur- 
rets of  the  Victoria  Tower,  at  the  base  of  x-hich  the  air  is  puri- 
fied by  a  spray  of  water  from  a  steam-jet;  it  passes  through 
screens  [this  process  frees  the  air  from  any  mechanical  impu- 
rities that  it  may  acquire  from  the  atmosphere,  aa  well  as  adds 
tu  its  hygrometric  iiuatity],  and  then  patiites  through  a  main 
channel  in  the  ba^^ment  of  the  building,  nided,  where  neces- 
sary, by  the  tractive  power  of  the  fan,  which  force*  it  into  a 
chuniher  under  the  Central  Hall;  it  is  there  tempered  to  any 
degree  of  temperature  which  may  be  considered  desirable,  accord- 
ing to  the  »eaw)n  of  the  year  and  the  state  of  the  external 
air.  From  this  central  cHiambcr  the  uir  passes,  or  h  forced,  as 
may  be  necessary,  by  other  main  air-chitiinei»  uf  distrtbuiiun, 
to  the  several  portions  of  the  building,  o&mely,  soutfiwurda, 
to  the  Huuse  of  Peers,  Royal  Gallery,  &c.;  eastwards,  to  the 
Libraries,  Cummittee-ruoms  and  Refreshment-rooms,  &c.,  be- 
longing to  each  House;  in  the  Hlver-front  westwards,  to  St. 
Stephen's  Hall,  St.  Stephen's  Porch,  the  Cloisters,  and  West- 
minster Hull,  &c.;  and  vertically,  to  the  Central  Hall.  By 
means  of  valves  in  the«;e  main  flues  uf  distribution,  the  whole 
supply  may  be  thrown  iit  pleasure  upon  any  one  portion  of  the 
building,  as  the  exigetu^y  uf  ctrcumi>tances  may  require.  Each 
of  the  abovennmed  portions  of  the  building,  and  the  several 
chambers  within  each  portion,  have  respectively  a  separate 
warming  apparatus  in  the  hnsement  for  special  use,  a  cuil 
heuted  by  steam,  when  a  high  temperature  is  reouired;  and 
each  of  the  windows  of  the  principal  rooms  towarils  the  river 
has  a  similar  warming  apparatus  bcncalb  it  u  ithin  the  room,  to 
counteract  the  cooling  efect  of  the  glius  in  severe  weather. 
Its  eff'ect  is  to  do  away  with  the  cooling  power  of  a  very  large 
proportion  of  glass,  when  considered  in  comparison  w[th  the 
cubic  c<uitents  of  the  room;  it  is  employed  for  the  purpose  of 
counteracting  those  effects  before  the  rooms  are  occupied,  aud 
is  either  kept  in  action  or  not.  as  according  lo  circumstances. 
(ireat  advantage  would  result  frum  the  double  t;l;i^iiig  of  tbe 
windows  in  the  east  front.  The  House  of  Peers,  the  Prince's 
(Miamber,  Koyal  (iallery.  House  Lobby,  and  the  Libraries,  Com- 
mittee-rooms and  KefreKhment-rooms,  &c.,  of  each  House,  are 
supplied  with  air  in  a  tempered  stntn,  by  means  of  vertical  flues 
in  the  walls  connected  with  the  main  air-channelit  of  distribu- 
tion in  the  basement,  which  air  enters  through  a  portion  of  the 
ceiling  of  each  room,  as  well  as  parttnlly  through  the  skirtings 
and  wall  framir^,  and  is  delivered  in  such  abundance  as  to 
create  a  plenum  withio  the  room,  by  which  all  ingress  of  air, 
and  coiiFequsnt  draughts  by  the  opening  of  doors,  may  be 
avoided.  The  supply  to  every  chamber  is  separately  controlled 
by  valves;  the  vitiated  air  /torn  each  cbamher  is  dischai^ed 
through  a  portion  of  the  ceiling  separated  from  that  which  is 
used  lor  supply;  and  in  rv»]>ect  of  the  House  of  Peers,  partially 
through  the  flour,  into  the  m.iin  fuui-air  flues  in  tlie  roofs  of  tiie 
building,  from  wheuce  it  is  conveyed  into  exit  shafts  in  the 
Koyal  Court  and  ^speaker's  Cuurt,  the  Ceulrul  Tower,  or  tower 
used  for  the  smoke  flue  of  the  boilers  west  of  the  Central 
Tower,  a  tower  west  of  the  Public  Lobby  of  the  House  uf  Peers, 
and  a  tower  at  the  north  end  of  the  Huuee  uf  Cuinmoiis,  wherein 
rarefying  apparatus  and  bteam-Jets  are  employed,  to  insure  n 
constant  current  of  sufficient  force  and  velocity  for  the  purpose 
required.  The  smoke  from  ttie  whole  of  the  fires  is  also  eur- 
rieil  into  nutin  smoke-flues  in  the  roofs  uf  the  building,  which 
terminate  in  the  uanie  exit-fib^fta.  The  total  area  of  supply  is, 
ur  will  be,  about  10(1  superficial  feet,  and  tbat  of  discharge 
about  ^u  superficial  feet.  'I'be  cubic  space  warmed  and  ven- 
tilated amuuuls  tu  about  3,64'(,000  feet. " 
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EXPANSION  OF   ISOLATED   STEAM,    AND    THE 

TOTAL  HEAT   OF  STEAM. 

By  CnxRhxs  W.  Siexena. 

[^Paper  read  at  the  Inrtitution  qf  Mechattieai  Engineer*.'] 

The  object  nf  thiM  psper  is  lu  lay  before  the  tnemben  the 
results  of  certain  experimeuts  on  ateam,  purporting,  in  the  first 
place,  tu  curruburnte  Kef^nitiilt's  disappruvttl  of  Walt's  law, 
"that  the  sum  of  latent  anil  Hensible  heat  ia  steam  of  various 
pressures  is  the  same;"  in  the  second  place  to  prove  the  rate  of 
expansion  by  heat  of  isolated  steam;  and,  in  the  third  place,  to 
illustrate  the  immediate  practienl  reAults  of  those  cxperimeDts 
ill  workinfT  stenm-enginea  expansively. 

The  autlior  pursued  these  ex|>erimenta  at  lon^  intervaU  since 
the  year  ISiT,  with  no  other  object  in  view  than  to  extend  his 
own  information;  and,  consequently,  without  pretence  to  f^eiie- 
ralisation  or  extreme  accuracy.  The  question,  however,  is  one 
of  great  practical  importance  to  engineers,  and  with  the  advan- 
t.tge  uf  valuable  8Uf(ge«tions  and  the  co-nperation  of  hid  friendti 
iSIr.  Edward  A.  Cowper  and  .Mr.  ^VLIliain  V.  Marbhall,  the 
author  has  again  taken  up  the  experiments,  which,  having  been 
referred  to  at  the  previous  meeting  by  Mr.  Cuwper,  he  feeU 
liimself  called  upon  to  lay  before  the  Institution  iu  their  present 
state,  though  incomplete. 

The  amount  uf  heat  required  to  convert  one  pound  of  water 
into  steam  of  diderent  pressures  has  occupied  the  attention  of 
natural  philosophers  from  the  earliest  periods  of  the  modern 
steam-engine. 

Dr.  black  observed,  about  n  century  ago,  that  a  large  quantity 
of  heat  was  absorbed  by  water  in  its  conversion  into  Meam  (not 
accompanied  by  an  increase  of  tempernture),  which  he  termed 
"the  latent  heat  of  steam."  His  app.ir:ktus  consisted  simply  of  a 
metallic  vemel  containing  water,  which  he  exposed  to  a  very 
regular  fire;  and  fmni  tlie  comparative  time  which  was  occupied, 
first,  in  raising  the  temporature  of  the  water  to  the  boiling 
point,  and,  secuudly,  in  effecting  the  evaporation,  he  eppruxi- 
mately  determined  the  amount  of  latent  heat.  Resuming  the 
exneriment,  in  conjunction  with  Dr.  Irvine,  he  euipluved  a 
different  apparatui4,  consiKting  of  a  steam  generator,  and  of  a 
surface  conaenser,  or  a  serpentine  tube,  surrounded  by  a  large 
body  of  cold  water.  The  titeam  which  condensed  in  tli>^ 
serpentine  tube  was  carefully  collected  and  weighed,  and  the 
rise  uf  temperature  of  the  surrounding  ^Tate^  was  observed 
which,  multiplied  by  its  known  qunntity,  represented  the  total 
quantity  of  heitt  which  the  steam  had  yielded.  The  auantity  of 
heat  requisite  to  raise  the  temperature  of  onepouml  of  water 
through  I"  Falir.  being  taken  fur  the  unit  of  neat,  Black  and 
Irvine  obtained  for  the  total  quantity  of  heat  in 

Steam  of  atmospheric  pressure,  the  number 9^4 

Southern  lOSl 

Watt  uhtained  the  number  1140 

Regnault  1  t4J 

Dr.  L're IU7 

Dosprer,  1 13S,  but  later ^  ....     1169 

Brix  ns9 

Gay  Lussac,  aud  Clement U70 

Count  Kumford  1206 

All  of  the^e  eminent  experimentalists  employed  emtentlnlly 
the  same  apparatus,  and  the  differencen  between  their  results 
proves  its  great  liability  to  error.  Brix,  of  Berlin,  wjw  the  first 
to  investigate  those  errors,  and  to  calculate  approximately  their 
effect  upon  the  results  obtained. 

While  such  a  large  amount  of  labour  and  talent  has  been  ex- 
pended to  determine  the  latent  heat  in  steam  of  atmospheric 
pressure,  a  far  more  important  qtie?itiun  beems  to  have  been 
passed  over  with  neglect — namely.  What  is  the  relative  amount 
of  heat  iu  steam  of  various  densities^  The  celebrated  Watt 
justly  perceived  the  importance  of  this  question,  but  contented 
himself  with  one  experiment  upon  which  he  baiied  his  law,  tfiat 
the  rum  of  latent  and  vcnaihlt  heat  in  steam  is  the  same  under  ail 
preuuret. 

Soutliern  repeated  the  experiment,  and  found  that  steam  of 
greater  density  contained  ahKulutely  more  heat  than  steam  of 
lower  pressure,  which  induced  him  to  adopt  the  hypothesis  that 
the  latent  heat  of  utenm  wot  the  same  at  alt  pretiureJi. 

Subsequent  experiments  and  general  reasoning  seemed  to  be 
in  favour  of  Watt's  law,  which  enjoyed  the  general  confideiwe 
until  it  was  attacked,  only  a  few  years  since,  hy  Regnault,  of 
Paris,  who  proved,  by  a  seriea  of  exceedingly  elaborate  and  care- 


fully conducted  experiments  that  neither  the  law  of  ^Vatt  nor 
that  of  Southern  was  correct,  but  that  the  truth  lay  betw  een  the 
two.  The  apparatus  employed  by  M.  Regnault  nuiy  be  said  t 
he  a  refinement  upon  those  previously  employed,  and  with  tb 
advantage  of  Brix  s  labours  tu  determine  the  amount  of  erron 
he  seems  to  have  succeeded  in  mejisuring  the  absolute  aroouo 
of  heat  in  steam  of  various  presuures  uith  surprising  acn 
The  costly  and  complicated  nature  uf  the  apparatus  emp 
by  .M.  Regnault  hax  hitherto  prevented  other  experiment 
from  repeating  the  experiment,  and  in  the  meantime  practica 
engineers  litill  continue  to  adhere  tu  AV'att's  taw. 

Shortly  after  the  publication  of  Regnault's  experiments  by  the 
Cavendish  Society  in  IH-tH,  the  idea  occurred  to  the  author  af 
the  present  paper  that  their  results  might  be  hruugbt  to  a 
positive  test  by  a  simple  apparatus,  which  he  placed  before  tba 
meeting  in  operation,  shown  in  fig.  l.     It  consists  of  ma  upright 
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cylindrical  vessel  of  tin-plate  A,  which  is  surrounded  by  an  oater^ 
vessel  filled  with  charcoal  BB,  or  other  non-conducting  mat«ial. 
A  steam-pipe  C,  with  a  contracted  gU«8  vein  D,  enters  the  inner 
vessel  in  a  Klanting  position,  in  order  that  the  water  of  priming 
from  the  boiler,  and  of  condensation  within  the  pipe,  may  return 
to  the  former,  allowing  only  a  smalt  jet  of  pure  steam  to  enter 
the  vessel,  where  it  suddenly  expands  ana  communicates  its 
temperature  to  the  bulb  of  a  thermometer  K^  which  iH  inserted 
through  a  stufHng-hox  from  above.  The  lower  extremity  of  the 
inner  vessel  A  is  connected  on  the  one  band  to  a  mercury  gauge 
G,  and  on  the  other  to  a  condenser,  by  means  of  »  atop-cock  to 
regulate  the  pressure.  The  pressure  and  temperature  of  the 
steam  within  the  boiler  being  known,  and  the  temperature  of 
the  expanded  steam  observed,  it  will  be  seen  whether  that  tem- 
perature coincides  with  the  temperature  which  is  due  to  pressure 
indicated  by  the  mercury  gauge.  If  it  did,  then  IVall's  taw 
would  bo  confirmed,  but  since  the  temjierature  rises  liigher  than 
is  due  to  the  prei^Mire,  it  follows  that  the  high-pressure  steam 
contains  an  excess  of  heat,  which  nerves  to  miper-heat  the 
expanded  steam.  All  ]os^9  of  heat  from  the  apparatus  would 
tend  to  reduce  the  temperature,  and  be  in  favour  of  ^V'ntt's  law; 
but  it  will  be  shown  that  those  losses  mav  be  entirely  eliminated, 
and  a  true  quantitative  result  be  obtamcd.  For  this  purpose 
the  prc&aure  in  the  boiler  should  first  be  raised  to  itn  highest 
point,  and  the  indicating  apparatus  be  well  penetrated  by  the 
neat;  the  fire  under  the  boiler  should  thereupon  be  reduced, 
and  observatiunH  made  simultaneously,  and  at  regular  intervals, 
of  the  declining  pressure  within  the  boiler,  and  temperature  i>f  J 
the  expanded  steam  of  constant  |>res!iure.  The  pressures  beinr*! 
n(>arlv  equal,  the  lire  under  the  boiler  is  again  increaaed,  aall 
the  observations  continued  until  the  maximum  pressure  is  ooot  ■, 
more  ohtiiined ;  ami  the  loss  of  hent  by  radiation,  &c.,  majr 
be  correctly  estimated  by  a  comparuun  of  the  two  series  w 
observations. 
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The  second  portion  of  this  paper  relate*  to  the  mte  of  ex- 
panninn  uf  iKnlateil  MtpHtn  by  hent — that  is,  steam  iMuUted  from 
the  water  from  which  it  i«  ^cncrntLM].  The  aiillmr  lias  not  been 
ttble  to  meet  with  any  direct  experitneutit  on  this  subject,  except 
ttorae  St  a  recent  period  by  Mr.  Frost,  of  America,  uhicn, 
liowever,  do  not  aeem  entitled  to  much  confidence.  The  rate  of 
expansion  of  air  and  other  permanent  gaeett  by  heat  was  Brst 
determined  by  Dnlton  and  Gay  Lussac  «lmu)ianeoutdy,  who 
determined  that  all  pHW*  expanded  uniformly,  and  nt  the  tiame 
■bfolute  rate,  amounting  to  an  increase  uf  bulk  equal  to  ^jhr^h 
part  of  the  total  bulk  nt  SW"  F«hr.  for  every  one  de}rre«  pHhr., 
*>»■  iriiith  |»art  of  the  total  bulk  at  "iVi^.  Du'long  and  Petit  con- 
firmed the  law  of  Dalton  and  tiay  Lumac,  but  it  ajipearg  that 
tbe^e  philosophem  confined  their  labours  to  thcpcrntancnt  nases 
nd  atmosplicric  prettsure,  and  nierely  «upposed  the  general 
pplicability  of  their  discovery. 

Being  interested  in  the  applir^itiun  of  ^^super-heated"  ateam, 
the  Butnor  tried  some  direct  experiments  on  its  rate  of  expanmon, 
in  the  year  18+7,  which  confirmed  his  view,  that  vapour*  expand 
more  rapidly  than  permanent  gawen,  or,  in  other  words,  that  the 
rat*  qf  crpainion  o/"  dijfertni  gasea  and  vopourt  h  equal^  twl  at  the 
tame  abtotutc  temperature^  but  at  poifit4  equally  removed  from  their 
ywfni  Iff  generatmt. 

The  apparatus  employed  in  these  experiments  ia  xhown  in  the 
annexed  engraving,  fig.  ^  and  its  fsimplicitr,  when  seen  in 
operation,  is  such  that  the  reault  can  burdly  be  doubted.     It 
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consists  of  a  metallic  trough  AA,  containing  oil,  which  is  placed 
Upon  a  furnace  BU,  heated  by  fias  flumes.  One  end  of  the 
_^ough  is  provided  with  n  RtuBing-box«  through  which  a  glain 
Inbo  C.',  ulMiut  -[^incb  diameter,  and  »euU'd  nt  one  end,  may  be 
slipped,  which  will  rest  horizontally  upon  a  scale  below  the 
^surface  of  the  oil.  The  mouth  of  the  glaM  tube  is  connected  to 
in  open  mercury  syphon  G,  with  cither  the  one  or  the  other  leg 
lltea  with  mercury,  to  produce  the  desired  pressure  within  the 
urixonttd  glo-sa  tube.  A  snuiU  drop  uf  water  and  a  piston  of 
ercury  P,  being  introduced  into  the  bottom  of  the  tube,  it  is 
ilaced  in  the  oil  biith,  and  connected  to  the  syphon.  The  oil 
ath  is  then  gradually  heated,  and  the  temperature  observed. 
a  soon  as  the  boiling  point  of  water  under  the  pressure  in 
^DOStion  in  readied,  the  mercury  piJiton  will  move  rapidly  forward 
inttl  all  the  water  is  converted  into  steam.  The  temperature 
Dntinuing  to  increHKe,  the  piston  will  contintie  its  course  more 
dowly  upon  the  scale,  where  its  progress  is  noted  from  time  to 
time,  together  with  the  temperature.  The  experiment  is  con- 
tinued until  the  temperature  reaches  about  i(K>%  when  the  oil 
begins  to  boil.  The  gas-flame  is  then  withdrawn,  and  the  bath 
allowed  tu  cool  gradually.  The  observations  of  the  temperature 
and  the  position  of  the  mercury  pi«>ton  are  continued  until  the 
Bt«am  contained  behind  it  is  re-cimdensod.  A  comparison 
between  the  two  fieriea  of  obscn'ntion!!  gives  the  correct  mean 
of  the  experiment,  by  which  the  efl'entH  of  Ibe  friction  of  the 
mercury  pin-ton,  any  poHHtble  xlighl  leakage  of  steam  patit  it,  and 
faults  com^queniL  on  the  slow  transmission  of  heat,  are  com- 
pletely neutralised- 

The  general  result  obtained  from  the  above  experiments  may 
I  itated  aa  follows:  that  steam  generated  at  Vl^,  and  maia- 


twned  at  a  constant  pressure  of  one  atmosphere,  when  heated 

out  of  contact  with  water  to 

330*^  is  expanded  5  times  more  than  air  would  be. 
iW        ditto         4  ditto  ditto 

960"        ditto        3  ditto  ditto 

370°        ditto        3  ditto  ditto 

An  extension  of  our  knowledge  on  the  properties  of  steam  is 
a  matter  of  such  evident  importance  to  engineers,  that  it  would 
be  uaeleitii  to  dwell  upon  its  practical  importance.  Suffice  it  to 
say,  that  it  ha^t  been  theoretically  demonstrated  that  a  perfect 
fioulton  and  ^Vatt  condensing  engine  (alistmctinc  friction  and 
nil  losses  of  heat  iu  the  furnace  and  through  radiation)  would 
only  >ield  about  aeven  per  cent,  of  the  mechanical  force,  which 
would  be  equivalent  to  the  expanded  beat.  It  may  be  argued 
from  this  that  the  steam-engine  is  detitined  to  undergo  another 
great  modification  in  principle,  and,  in  the  author's  humhle 
opinion,  this  crisis  will  he  accelerated  by  inquiries  into  thoiie 

firoperties  of  gaseous  fluids  which  hare  hitherto  excited  but 
ittle  attention^  and  especially  into  the  properties  of  dry  steam 
or  isolated  steam. 

Tabtt  uf  Erpfrimenti  on  tlu  Expamiion  <^f  tiolated  AtmMpherie  Sttam, 
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The  present  paper  will  be  confined  to  showing  the  effect  of 
the  above  experiments  upon  the  rate  of  expansion  of  Htctani 
within  the  stenm -cylinder  of  an  engine.  It  was  demonstrated 
by  the  fir»it-named  experiments  that  ejpandefi  ttettm  i*  super- 
heated  tteam;  and,  by  the  sec^ind,  it  is  shown  what  is  the 
expaUHion  of  bulk  duo  to  an  increaae  of  temperature.  Supposing 
the  results  of  the  experiments  lo  be  correct,  the  expansion 
curve  as  laid  down  by  I'ambour,  and  which  is  based  upon  Watt's 
law,  requires  a  modification  due  lo  the  excess  of  temperature  in 
expanded  steam;  and  it  will  be  observed  that  this  correction  in 
the  curve  of  expansion  is  in  favour  of  working  engines  ex- 
pansively, as  a  greater  average  pressure  iu  obtained  during 
expansion  than  would  be  the  case  if  the  expanded  steam  were 
not  thus  super-heated.     Its  correctness  is  corroborated  by  some 
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ftotual  observations  by  Mr.  £(Iward  A.  Cowper  in  takioff 
diagrama  of  expansive  enf^nes  previous  to  his  acquaintance  vith 
the  above  experimentx.  It  moreover  aiipean^,  ihat  in  (Jornwall, 
eogineera  have  been  practicnllj'  acquainted  with  the  fact  that 
expanded  ateam  is  8uper-heat»d  ateam,  and  more  economic  in 
ita  use  than  aaturnted  siteam;  for  it  \a  a  practice  with  them  to 
generate  the  steam  at  very  hifrh  pressure,  and  to  expand  it  down 
to  the  re<Luired  prcsHurc  previous  to  its  reachinj^  the  steam 
cylinder. 
Another  remarkable  practical  observation  is,  that  a  jet  of  high- 

fireflsure  steam  does  not  scald  the  naked  hnnd^  while  a  jet  of 
ow-pres&ure  steanv  does,  although  the  high-pre«sure  steam  is 
the  hotter  substance.  The  cooliiigetfect  of  a  jet  of  hijih-prewure 
■team  ii  so  powerful,  that,  as  the  author  has  been  informed,  ice 
has  been  actually  pruduced  in  the  heat  of  summer  in  America 
by  blowing  a  powerful  jet  of  steam  of  400  Ih.  pressare  per  square 
inch  against  a  damp  cloth.  This  phenomenon  may  be  explained 
by  the  perfectly  dry  and  under-saturated  state  of  expanfit>d 
•team,  which,  with  a  strung  tendency  to  rc-saturato  it^lf, 
producm  a  powerrut  evaporation  on  moist  surfaces  with  which  it 
Comes  in  contact.  The  rapid  nite  of  expansion  of  steam  by 
heat,  when  stili  rieur  its  boiling  point,  proves  the  economy  of 
hftftting  the  steam-cylinder  either  by  a  steam-jacket  or  by  the 
application  of  lire.  It  is,  however,  importnnt  to  observe  that 
the  specltic  heat  of  steam  seems  to  diminish  the  mure  the 
temperature  exceeds  the  boiUog  point. 


ON    THE    EXPANSIVE    \rORKIXG    OF    STKA-M    IN 
LOCOMOTIVES. 

By  Uanikx  KiMyKAN  Ci^rk,  C.JB. 

IMftraet  qf  a  Paper  read  at  the  Inttitution  of  Hfechantcal 

Etiffineert.'} 

{With   Engravinsiy  Plate  XXXI I.) 

la  locomotivea,  the  adoption  of  a  low  standard  of  boiler- 
pressure  is  the  first  obstacle  in  the  way  of  carr^'ing  out  the 
expansive  working  of  steam,  as  the  more  expansively  the  steam 
is  worked,  the  less  is  the  work  done  by  the  engine.  The  second 
ubstacle  is,  in  many  locomotives,  the  exposure  of  the  cylinders, 
by  which  the  stuum  within  in  partiully  condensed.  Kloreover, 
the  proportion  of  steam  so  condensed  increases  with  the  devree 
of  expansion,  in  a  very  formidable  ratio,  which  will  be  afier- 
warJs  submitted  to  examination. 

The  object  of  this  paper  is  to  show  at  what  rate  in  practice 
tbe  etHciency  of  titeani  is  increased  by  expansive  working  in 
locomotives  with  the  best  existing  arrangements  of  cylinders, 
valves,  and  valve-gear,  and  to  point  out  the  conditions  on 
which  expansive  action  may  be  most  successfully  carried  out. 

I. — Of  tftf.  Action  and  Capabilitie*  of  the  Link-Motion. — The 
action  of  tbe  valves  in  the  '''distribution"  of  the  steam  (a  term 
borrowed  from  the  Krench)  is  regulated  hy  three  elcmenta,  the 
lap,  the  lead,  and  the  travel.  When  theie  are  given,  the  point 
of  the  stroke  of  the  piston  at  which  the  steam  is  admitted  to 
the  cylinder,  cut-off,  exhausted,  and  cumprexsed  or  shut  up,  are 
all  deducable  by  model,  by  diagram,  or  by  calculation.  This  can 
be  done,  whether  the  valve  derives  its  motion  from  a  single 
eccentric,  or  from  a  link-molion,  as  the  moliuii  of  the  valve  is 
virtually  the  same  in  buth  cases.  The  way  in  which  the  valve 
is  caused  to  cut-off  or  suppress  tbe  steam  earlier  by  the  link- 
motion,  is  \}y  shortening  the  trav4l  of  tlic  valve;  this  is  accump^ 
Jisheil  by  nienns  of  the  rever>iiiig  gear,  in  siiiih  a  miinniT  that 
whatever  be  the  reduction  of  travel  communicated  to  the  valve, 
the  lead  ix  always  at  least  the  xame  as  in  full  gear,  and  with  the 
shifting-link  is  rather  increased. 

In  working  out  the  four  ch;tnges  in  tbe  distribution  of  the 
ateam,  already  enumerated,  which  regulate  the  movements  of 
the  steam,  the  action  of  the  liok-motiun  is  such  that,  1st,  the 
sooner  the  steam  is  cut-off,  tbe  sooner  it  is  exhausted,  the  sooner 
the  port  is  closed  for  exhaustion,  and  the  sooner  the  port  is 
opened  for  the  admission  of  steam. 

Snd.  That  though  every  cliaage  is  made  earlier — as  measured 
in  parts  of  the  stroke — there  islcss  difference  in  the  position  of 
the  pointa  of  exhaust,  ctimpresttion,  and  admisxion,  than  in  tliut 
of  tne  cutting-off.  Cooscquently,  the  shorter  the  admission, 
the  longer  is  the  expansion,  as  the  exhaust-point  dues  not  recede 
so  much  as  the  point  of  cutting-off. 

3rd.  That  by  the  shifting  link-motion,  the  steam  may  be  cut- 
off at  from  ^th  to  ^Ui  uf  the  struku. 


4th.  That  though  the  exhaust  takes  place  earlier  for  every 
increase  of  expaasion,  it  does  not  in  any  case  take  place  within 
the  first  half  of  the  stroke.  For  mid-gear  it  occurs  in  fact  at 
24  per  cent,  of  tlte  stroke;  and  the  steam  is  expanded  into  3j 
times  the  length  of  stroke  at  which  it  is  cnt-off. 

5th.  That  the  period  of  compression,  increasing  as  the  admis- 
sion is  reduced,  amounts  to  about  one-half  stroke  in  mid-gear. 

6th.  That  the  pre-Rdmission  of  the  steam,  not  above  1  pat 
cent,  of  the  stroke  in  full  gear,  reaohes  about  10  per  cent,  in 
mtd-gear. 

These  results  prove  that  the  link-motion  is  capable  of  cutting 
off  steam  as  early  in  the  course  of  the  stroke  us  can  ever  be 
adviwihte  in  practice. 

It  has  been  seen  that  the  earlier  the  steam  is  rut-off,  the  ear- 
lier (iljfo  it  iv  txkauitedt  until  in  mid-gear  it  may  be  relea^ied  at 
half-stroke.  This  has  been  deemed  a  serious  objection  to  the 
use  of  link-motions  for  high  expansion,  as  it  Is  supposed  to  lead 
to  a  serious  loss  of  expansive  acti<m,  by  exhausting  prematurely. 
This  loss  is,  however,  a  mere  tride  in  practice.  The  escape  of 
the  steam  is  by  no  means  instantaneous,  as  is  easily  proved  by 
the  diagrams  in  fig.  1  (Plate  XXXII.),  taken  by  the  writer  from 
the  "Cntedonia"  passenger-engine,  by  means  of  .M'Naught's 
Indicator,  at  speeds  of  1  and  2  miles  )>cr  hour.  The  numbera 
in  the  diagrams  indicate  tbe  number  of  the  sector-notches  to 
which  the  reversing  lever  was  placed,  while  the  diagrams  were 
described.  Referring  to  No.  I,  taken  under  full  gear,  the  steam 
is  shown  to  be  admitted  to  the  cylinder  a  little  before  the 
beginning  of  the  stroke,  at  A.  Trom  It  to  C  the  steam  is  ad- 
mitted, at  C  shut  off,  expanded  to  D,  and  thence  exhausted  tu 
K  the  end  of  the  stroke,  whence  it  continues  to  be  exhausted 
till  the  point  K  in  the  return  stroke,  where  the  exhaust-port  is 
closed.  Now,  the  exhaust  line  D  K  showit  that  nearly  all  the 
period  of  exhaust  for  the  steam  stroke  is  employed  fur  the  com- 
plete evacuation  of  the  steam.  And  if  this  be  tlie  case  for 
speeds  of  1  and  2  miles  an  hour,  it  is  much  more  so  for  the 
regular  working  sjieeds  of  trains.  To  select  from  a  very  admir- 
able scries  of  Indicator  diagrams,  with  copies  of  which  the 
writer  has  been  favoured  hy  Mr.  Daniel  tiooch,  by  whom  they 
were  taken  from  the  cylinder  of  tlie  "fireat  Britain"  locomo- 
tive, on  the  lireat  Western  Unilway,  the  figs.  4  and  S  contain 
diagrams  taken  at  IT  and  55  mile«  per  hour  respectively,  under 
the  Ut,  3rd,  and  5th  notches  of  the  sector.  The  following  are 
tbe  conditions  of  the  valve-motion  of  this  engine,  when  tbe 
diagrams  were  taken.  ~ 

State  b/  the  Vahra  uf  the  "'Gttat  Britain"  Locomotive,  G.Jf.lL 

Cylintlier,.  LH  x  'H  tncbei ;    Wheel,  8  feet ;    L«p,  U  inch;    Coiiltani  L«ad, 

l-incb  ;  Trsvi^l  in  full  ^e«r,  4}  iachn ;   Hlait  orifice,  6^  incb««  diani*t«r. 


No.  or 
NoLch. 


Porititn  <tt  PolnU  d(  DUirlbnt]«D. 


CutUiig  aa 


Bxhaoat. 


LachH. 
21! 
19} 
171 


OuMIWiilau. 


IlKbCB. 

3 
5 

7k 


Pwlod  at 
SiNtn-Suokv. 


On  the  diagrams  the  points  of  cutting-off  and  exhaust 
are  marked,  and  tbe  steam-line  falls  oaly  very  gradually 
during  the  period  of  exhaust,  especially  at  the  high  speeds. 
The  expansion  curves  are  shown  by  dotted  lines  A,  B,  C,  figs.  4 
and  5,  continued  to  the  end  of  the  stroke.  These  arc  easily 
ciilculated  in  terms  of  the  relative  volumes  of  steam,  from  the 
pressures  indicated  at  the  points  uf  exhaust,  and  are  such  as 
would  have  been  described  had  the  exhaust  been  delayed  till 
the  end  uf  the  stroke.  The  sliaUed  areas  A,  B,  C,  inclosed 
between  these  dotted  curves  and  the  curves  actually  described, 
express  the  power  Imt  by  exhausting  the  steam  h^ore  the  ttrohe  is 
completed.  Averaging  them  fur  tlie  whole  stroke,  tbey  are  ai 
follows : — 

Low  Si)««Kli.  Hlfh  SpMda. 

tst  Kolch,    lib.  per  in.  loss  1  lb.  per  lo.  lots 

3rd      „       4}  lb.  „  1  lb. 

5t}.      „       .-ijflb,  , ilb. 

The  losses  nt  high  speeds  are  very  small, — merely  nominal; 
and  curiuualy  enough,  the  Iosk  by  the  eartier  exhaust  uf  the  Slh 
notch  is  actually  less  than  that  under  the  1st  notch.  Tbe 
losses  are  of  course  greater  at  the  low  speeds;  but  even  then, 
in  the  l^t  notch,  which  is  the  only  notch  emploved  at  vecv  low, 
speedSf  the  loss  does  not  amount  to  I  lb.  per  incb.     The^ 
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and  Sth  nntchen  are  enip]o)re4  only  At  Bpe<Hl«  much  nlinvc 
17  niiles  per  hour,  and  ihe  Iom  hy  them  i»  of  no  [tntRtiual 
moment. 

IJpnn  the  vhole,  it  M\owit  thnt  the  jHiMihle  Imi  btf  the  eorly 
g.Thn\iat  yielded  by  the  link-motion  ii  of  no  importance.  On  the 
cniitrary,  it  cnn  b«  proved  to  be  tenefiHal,  ait  an  early  exbaufit  is 
at  high  spoed-t  psKential  to  a  perfect  exhnust  during  the  return- 
Btroke.  It  plainly  appears,  therefore,  Ihut  with  the  exitjtitig 
arrangementic of  locomotives,  any  attempts  to  eke  out  tlie  power 
on  the  ftteani-Itne,  hy  prolonging  the  expansion  materially 
beyond  what  ia  aecomplishetl  by  an  ordinary  valve  and  link- 
motiun,  are  not  only  useless,  hut  hif[hly  prejudicial. 

Another  objection  to  the  link-motion  ia,  that  the  steam  is 
injuriouoly  wire-drawn  hy  it  when  under  frreat  expanHion.  Hence 
the  numeroua  attempts  to  aupemede  the  link  by  the  employ- 
ment of  a  separate  expnnsion-vnlve.  The  diiigrarns,  fitf.  5,  may 
be  referred  to  as  examples  of  wire-drawing  hy  the  link.  They 
were  taken  nearly  consecutively  with  one  opening  of  the  regu- 
lator; and  it  is  clear  that  the  Rteam  attained  fully  as  hi^h  a 
Treasure  in  the  cylinder  under  the  5th  notch  as  under  the  Ist. 
'hepmaure  fallH  considerably  townnlH  the  point  of  cnttinffoflFf 
but  from  the  form  of  the  iteam-line,  it  is  plain  thnt  very  Httla 
additional  8team  t*  admitted  for  an  inch  or  two  before  the  cut- 
ting-off  actually  takei^  place.  The  mi>t<t  of  the  tiieam  is  ad- 
mitted at  the  higher  pre«iKiire,  and  in  fact  a  partial  expansion 
of  the  steam  already  admitted  lakes  place  for  some  aistanco 
before  the  expansion  naminally  ltf)rnirt.  Thu»  the  wirf-rtrmriug 
ia,  to  a  great  extent,  e<]iiivnlent  to  an  atrlier  rittling-tijf^  and  n 
srMter  de^ee  of  expansion.  The  whole  possible  loss  by  wire- 
drawing is  comprised  within  the  dotted  line  l>,  added  to  the 
diagram,  which  is  merely  an  extenitiun  of  the  expanKion  curve 
to  meet  the  nteam  line,  drawn  hnrizontally  to  represent  a  free 
sdmisaion  up  to  an  imn^jinary  point  D  of  ciittin|;-i)tf,  5  inches 
from  the  befnnning  of  the  stroke.  This  shaded  area  1)  amounts 
exactly  to  a  mean  loss  upon  the  whole  stroke  of  orif/wMnt^  per 
«fiuire  inch,  by  wire-ttraicing,  under  high  expansion.  For  the 
l«t  and  Jird  ootchea,  the  amount  of  loss  hy  wire-«lrawinf(  must 
obviously  be  still  less;  and,  in  short,  the  objection  of  irire- 
drawing  by  the  link-motion^  when  of  liberal  proportions,  is  of  no 
practical  tceight. 

Another  objection  to  the  link-motion,  and  apparently  the 
most  formidable  one,  is  the  larffe  fraction  of  power  neutralitsed 
by  the  cwj/irexxK/n  of  the  exhaust  steam,  and  which  increaaea 
with  the  degree  of  expansiim.  Comprewiion,  however,  involve* 
no  loMH  of  efficiency;  for  as  by  compreiwion  a  quantity  of  ateam 
is  iocideotaily  reserverl  and  raised  to  a  higher  pressure,  it  givea 
ont  the  power  so  expended  in  compressing  it,  during  the  next 
Bteam-stroke,  just  as  n  compressed  spring  would  do  in  the 
recoil.  But,  apart  from  this  general  argument,  the  actual  effi- 
ciency of  the  Btearo  in  the  cylinder,  with  and  without  compres- 
sion, may  be  exactly  estimated.  The  most  direct  method  of 
doini;  so  is,  to  Bnd  the  quantities  of  water  con»um«d  as  atcam 
for  one  stroke,  under  the  two  conditions,  and  to  compare  them 
with  the  relative  effective  mean  pressures.  It  will  suffice  to 
analyse,  as  an  example,  the  high-speed  diagram,  fip.  5,  under 
the  5th  notch.  No,  5.  The  volume  of  isteam  atlmitted  is 
measured  hy  the  product  of  the  area  of  the  piston,  (S5(*t7  in,), 
and  the  period  uf  admission,  p/u»  the  total  clearance  in  the 
cylinder  and  Hteani-passage;  the  clearance  being  measured  for 
simplicity  in  inches  of  stroke,  we  have  7  -f  l*rt  =  H-H  inches,  for 
the  total  volume  admitted.  The  pressure  of  the  steam  when 
cut-off  is  63  lb.,  for  which  the  relative  volume  of  water  is  359. 
Therefore  the  volume  of  water  as  steam,  or  the  water-equiva- 
lent of  the  steam  admitted,  is 

£54-47  X  »-9         .^^       1-1. 
— — =  8"S4  cubic  inches. 

From  this  is  to  he  deducted  the  ipmntity  of  steam  reserved  by 
corapresHion;  the  volume  so  re»ferved  is  mea^tured  by  the  period 
of  compression,  j4ui  the  clearnnce  (7'5  +  1*^^=  B'3),  and  the 
prestmre  at  the  point  uf  compression  is  H  lb.,  for  which  the 
relative  volume  ia  11S5.  Then  the  water  equivalent  of  the 
resarred  steam  is — 

— — — =;:  9-10  cubic  incheK; 

1 135  ' 

subtracting,  there  remains  flii*  —  «-IO  =4-14  cubic  inches  of 
water  an  steam,  actually  expended  for  one  stroke  of  the  pistnu. 

Were  there  to  be  no  reservation  uf  exhaust  stenm  by  forccloaing 
the  exhaust-port,  the  whole  area  of  resistance  hy  compression 


would  he  removed,  and  there  would  be  a  reserve  of  steam  of 
atn>ospheric  pressure  equal   in   volume  to  the  clearance  only. 

The  relative  volume  of  atmospheric  steam  is  1669,  and  the  water- 
equivalent  of  the  reserve  would  he— 

S54-47X  1-8         «^       ..    .     . 
=  O-^T  cubic  inches; 

1669  ' 

t)ie  expenditure  per  stroke  would  be  6'S4  —  0*27  =  5'97  iocljeit 
of  water. 

Now,  the  positive  mean  pressure  during  tlie 

steam-stroke,  as  indicated,  ts  40'9  Ih.  per  inch. 

And  the  mean  resistance  by  compression  ts  11-5  lb.         „ 

Thus  the  effective  mean  pressure  is    29-4  lb,        „ 

This  effective  mean  pressure  of  29'4lb.  is  maintained  by  a 
conaumption  of  4-li  inches  of  water  per  stroke  ;  and  it  hasjuat 
been  found  thnt  with  the  compresGion  removed,  the  positive 
moan  pressure  of  U}'9  lb.  per  inch  wouhl  be  maintained  by  a 
consumption  uf  5'!)7  inches  of  water  per  stroke.  The  effective 
pressure  created  per  cubic  inch  of  water  is,  therefore, 

S9'4 

In  actual  practice   -m   =  7*1  lb. 

4-H 

4-0'9 
And  would  be  by  removing  compression  — —   ^  6-9  lb. 

These  quantities  are  expressions  of  the  relative  edicieocy  of 
steam  employed  with  and  without  compresMon;  they  are  virtually 
identical,  and  show  that  ihe  resihtancc  by  compression  in  the 
cylinder,  due  to  the  action  nf  the  link-motion,  does  not  in  the 
slightest  degree  impair  the  efBclencv  uf  the  steam. 

The  lust  objection  to  the  use  of  tiie  link,  requiring  notice,  1* 
that  at  hi^i  gpecdt  considerable  back  e^batutt-f/reninirc  is  created. 
The  amount  of  this  is  very  various,  and  it  depends  alco  oo  cir- 
cumstances for  which  the  link-motiun  is  not  responsible;  sach 
as  a  deficiency  of  inside  lead  (which  is  regulated  by  the  lap), 
small  ports,  a  small  blast-orifice,  and  imperfect  protection  of 
the  cylinder.  It  suffices  on  the  present  occasion  to  point  to 
what  can  be  done  hy  superior  arrangements,  as  exemplified  in 
the  diagramo,  tig'.  5,  taken  from  the  '^tireat  Hritnin."  The 
cylindersof  tills  engine  are  in  a  manner  suspended  in  the  smoke- 
box,  and  thoroughly  protected;  the  steam-ways  are  very  large, 
13  X  "2  inches  being  in  area  abtiut  xnth  of  the  cylinder;  the 
exhaust-passwge  is  verv  direct;  and  the  blaxt-orifice  is  5^  inches 
diameter,  or  about  f'fih  of  the  area  of  cylinder.  As  a  whole, 
theae  prupurtions  are  superior  to  those  of  any  other  engines 
with  which  the  writer  ia  acquainted;  and  the  diagrams  prove 
that  the  per  centages  of  hack  eibaust-prewure,  in  terms  of  the 
positive  mean  pressure,  at  55  miles  per  hour,  are — 

For  the  let  notch    S|  per  cent. 

For  the  3rd  notch Sf  per  rent. 

Fur  the  5th  notch    nothing. 

Better  results  than  these  should  not  in  practice  he  required, 
for  when  locomotives  are  adapted  to  their  work,  and  running  at 
bigh  speeds,  they  ouifht  not  to  require  an  admission  of  steam 
abovelialf-stroke.  tlowever,  the  area  of  blast-orifice  rules  the 
back  exbauiit-pressure;  and,  when  the  cylinder  is  duly  propor- 
tioned to  the  Iiiiiler,  it  i«  quite  practicable,  by  a  fewmwlification.-! 
in  detail,  still  further  to  increase  the  orifice,  .sufficiently  to  banish 
all  traces  of  back-prestnire  of  exhaust  at  all  practicable  speeds. 

n.— Cy  (Ac  Rate  of  Ef^eiency  qf  Steam  vorked  Expan»itKl^  in 
the  locomotive,  bjf  tite  Link- Motion. —'To  determine  this  ratio 
experimentHlly,  under  the  actual  circumMtancvM  of  clearance, 
wiro-drawing,  and  hack- pressure,  the  writer  has  analysed 
twenty-six  of  the  indicHtor-diagrams  from  the  "CJrcat  Dritain" 
already  referred  to,  taken  at  speeds  of  15  to  5(>  miles  per  hour, 
of  which  the  fijcures  are  examples.  The  following  table  contains 
in  the  Brat  nine  columns  an  unalysis  of  these  diagrams;  the 
effective  horse-powers,  col.  10,  are  estimated  in  terms  of  the 
diameter  and  stroke  of  cylinder  the  diameter  of  wheel,  and  the 
effective  mean-pressures  in  the  9tb  column.  The  water-e^uiv»- 
lentB,  columns  II,  IV,  and  13,  are  estimiited  from  the  indicated 
pressures  and  the  period  of  the  distribution  fur  each  notch,  in 
the  way  already  exemplified.  I'he  expenditure  of  stenm  per 
hour,  column  11,  is  deiluced  from  column  13,  in  terms  of  the 
speed,  the  cylinder,  and  the  wheel;  and,  dividing  that  by  the 
effective  horsc-puwer,  we  have  the  contents  of  column  15  in 
inches,  and  of  column  16  in  pounds.  Column  17  contains  the 
coko  consumed    per  liurse-power  per  hour,   deduced  for  the 
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Re^ulU  from  Indicator- Diagram*^  taken  from 

the  ^Grtat  SrUain' 

Locomotivty  G.W.R.^  in  1S50. 
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9 

a4 

»9 

80-4 

OS 

60 

12-8 

15-8 

67-C 

763 

15-62 

1-56 

14  06 

36907 

836 

30-2 

3-77 

Ut  Nnlch 

^M^Btit  82 

C8-i 

28'3 

3'54 

10 

17 

88 

69-9 

D'O 

38 

38 

&'4 

661 

242 

1219 

MD 

11-09 

91-65 

654 

23-7 

296 

11 

18 

70 

a  5-3 

08 

4-5 

5-3 

9-4 

50-0 

194 

10-33 

1-35 

e-98 

78  57 

700 

25-3 

316 

12 

21 

92 

72-3 

0  0 

4-2 

4-2 

S-7 

68-1 

309 

12  50 

M6 

1134 

115-78 

647 

23  4 

2  92 

13 

26 

72 

571 

00 

4  9 

4  9 

8-5 

52-2 

293 

10  55 

1-41 

914 

115-52 

681 

24-6 

3-07 

14 

31 

79 

60-3 

1-2 

60 

72 

11-9 

53-1 

356 

10  97 

1-48 

939 

141  5U 

687 

24-8 

3-JO 

15 

32 

Hd 

64-4 

0-8 

49 

57 

8-4 

58-7 

407 

11-33 

1-29 

10-04 

156  20 

663 

240 

8-00 

16 

40 

76 

557 

04 

4-7 

51 

01 

50-6 

437 

9-78 

1-35 

8-43 

163-87 

64$ 

23  4 

2-92 

17 

51 

70 

491 

20 

62 

8-2 

16-6 

40  9 

450 

8  65 

1*54 

7  U 

1 76  30 

077 

24  5 

306 

18 

&d 

64 

620 

3-6 

7-6 

11-2 

18-0 

50-8 

603 

1054 

1'66 

8-88 

237-42 

6^0 

24  6 

3*07 

3rU  Nolcl 

— Meant  »Q 

51-5 

24-3 

303 

19 

17 

S9 

532 

00 

9-6 

96 

180 

43-5 

159 

790 

1-85 

6-05 

50-flO 

543 

19  6 

2^45 

80 

18 

70 

421 

05 

66 

?-l 

16-J 

350 

136 

6  59 

1-70 

4-83 

42  20 

537 

19^4 

2-42 

21 

21 

93 

565 

00 

6-3 

0-3 

111 

50  2 

228 

8-20 

1  42 

6-78 

69-21 

525 

189 

2-36 

'}i 

28 

?4 

41-8 

0-4 

6-2 

6-6 

157 

35-2 

213 

6»7 

1  6H 

5-19 

70  64 

537 

20-7 

259 

23 

31 

B3 

465 

0-0 

7-4 

7-4 

15-5 

39  1 

262 

729 

I -39 

5-70 

85  69 

5ti6 

205 

256 

21 

36 

BO 

390 

0-0 

8-5 

85 

211 

30-5 

237 

6-08 

1  85 

4-23 

74-02 

540 

195 

241 

25 

SO 

77 

34-7 

05 

80 

8-5 

24-4 

26-2 

263 

5  52 

176 

376 

91-39 

600 

21  7 

2-;i 

26 

56 

90 

409 

00 

11-& 

11-5 

28-1 

29-4 

353 

6-24 

210 

414 

113-20 

554 

20-1 

251 

&lh  NuUli 

-Xleani  H2 

36-1 

20  1 

2  51 

1  234  5678  I 

several  dia^ams  from  the  coasumptton  of  water,  column  16, 
aUowing-  lib.  of  coke  to  evaporate  8ib.  of  water. 

Koferring  to  the  contents  of  the  Inat  tn-o  columnii  of  this 
table,  it  i»  obviourt  thai  the  cungutiijitiut]  of  water  as  steam,  or 
of  coke,  for  a  given  Amount  of  work  done,  hecomes  le*t«  the  more 
cx{ianiiiv-ely  the  eteam  is  worked;  and  the  moand  of  the  several 
(juantities  for  the  notched  se)jarutel/  arc  us  fullouH: — 

Contumption  per  Horte-yoteer  per  Hnur, 

For  the  Lit  notch,  28-3  lb.  water,  or  3-,S4  th.  coke. 

„       3rd      „       24-3  „      „        „  3-03  „      „ 

„         Ath      „       aoi   „       „         „    2-Al  „       „ 

Afl  the  results  under  each  notch  vary  verv  little,  the  niennK 
above  «tAted  may  be  adojited  for  all  jirHCtiual  upeeda  without 
material  error.  From  these  mean  quantities  the  followiog  rule 
is  derived: — 

Rt'LF.  I. — Tojittd  the  con^nimption  nf  Water  an  Steam  per  Uornf- 
power  per  hour,  for  a  yiven  jttrriod  of  admisMion.  Multi|dy  the 
part  of  the  stroke  in  inches  during  which  the  stenm  is 
■dmittcd  Ity  S2,  and  divide  hv  the  len^'th  of  stroke  in  inches; 
and  ndd  14  to  tlie  quotient.  "The  i>um  iu  tlie  required  con»iini[)- 
tion  in  )iuundfi.  Let  h  =  length  of  stroke,  S  =  the  period  of 
admission  of  Bteam,  and  W  =  the  conaomption  of  water  in  Ibtt, 
per  horse-power  per  hour;  then 


10 


u 


12 


13 


14        15 


16 


17 


W=a2^  +14 


(»-) 


Allowing  8  lb.  of  water  to  ho  evaporated  by  1  lb.  of  coke,  we 
have  the  following  rule  for  the  consumption  of  coke: — 

RtTMC  II. —  Tofmltfic  Ommnupthtt  af  Coke  per  Hi>rse-pow)Br per 
Houryfor  a  given  period  q/' admurian.      Multiply  the  period  of 


admission  in  inches  by  9-75^  and  divide  by  the  length  of  stroke 
in  inches,  and  add  l*7.5  to  the  quotient.     The  Kum  is  the  con- 
sumption in  pounds  per  horse-power  per  hour.      .Making  C  the 
consumption  of  coke,  we  have 
3 
C  =  a-7J  j-  4-  1-75 (9.) 

ThoKc  rulea  may  be  employed  with  aafety  for  all  periods  of 
admission  between  10  and  75  per  cent,  of  the  Htroke,  which  are 
tlie  utinoxt  limits  worth  regarding  in  the  locomotive  engine. 
They  are  applicnble  nl»n  for  maximum  pressures  during  admi<i- 
«ioii,  ranging  betnren  60  lb.  and  I'iO  lb.,  though  based  on  results 
from  steam  of  Sll  lb.  to  84  lb  maximum  pressure.  For  extreme 
pressures,  the  results  by  the  rule  are  slightly  too  small  in  the 
case  of  lower  prewures;  and  rather  grctiter  for  the  bizher, — 
thefie  divergences  being  due  to  the  constant  deduction  uT  151b. 
for  atmospFieric  resistance  fror\i  the  total  presiiurc.  It  is  pre- 
fiumed  tbnl  engineere  will  not  return  to  theerror  of  low-pressures 
in  locomotives,  and  that  high -pressures  will  he  cultivated.  For 
pressures  Hbuve  80  lb.,  the  rules  arc  perfectly  safe,  as  tlicy  err 
rutlier  by  exccMa  on  the  safe  side.  The  following  tiibte  is  worked 
otit  by  liule  1.,  to  show  the  elficieocy  «f  steam  by  expansion  in 
the  locomotive  cylinder,  under  good  conditions  in  actual  practice. 
The  1th  column  conthina  the  the'>retical  nmximum  rtfliitive  effi- 
ciency of  stenm,  expanding  to  the  cud  of  the  stroke,  according 
to  the  law  of  HuyW,  with  ii  perfect  vacitum  behind  the  piston, 
and  without  clearance,  buck-|iie>iKiirtf,  or  cunipref>8ioii;  extracted 
from  the  ordiimry  tables  on  the  suhject.  In  cid.  3  are  given  the 
relative  amounts  of  work  dune  by  stoam,  undi^r  tin.*  rtdmiMiunv 
named  in  col.  1,  being  directly  as  the  eifectix'e  mean  pressureii 
in  the  cylinder,  whi^  are  found  by  a  rule  to  be  aftemards 
given. 
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Effiekneif  of  Sttam  by  Erpantitm   in  /A#  Cylinder  nf  tie  tocomolivt 

m  jietuat  Praelice. 

For  MixtmuiD  Pmiurm  during  ■rtiutulon  of  GO  lb.  to   120  lb. 


PcrlmlB 

B>UUv«   Wmk 

of  A  dm!  Mian  or 

W*Uf»^tf*ni 

Re\*'\*t  EA- 

PonlUB 

doB*  by  SiMfii 

PoinU  *t  which 

cuncumrH  In 

cletiry  of  BtMoi 

Uailmun 

of  ihaMmt 

Uh  Humm  \% 

Ti-UikIb  ]'ft 

m 

Elici«DC|r. 

M«xiuinis 

Cut  aft  In  [inrta 

H.  1'.  per  Hour, 

AclOAl  PrKtlM. 

VitMun 

of  Strok*. 

Ib   Ibc   Cf\ln6tT. 

rer  C«u(. 

lb. 

10 

16  2 

222 

3*30 

1& 

12-5 

16-7 

215 

3-08 

20 

15 

173 

208 

290 

24 

J?-5 

178 

202 

273 

28 

20 

18  4 

1-96 

260 

32 

2& 

195 

1  85 

239 

40 

30 

20-6 

1-75 

220 

46 

3& 

217 

166 

2  05 

S2 

40 

228 

I-S8 

192 

57 

45 

UO 

1  AO 

1-80 

62 

r>o 

25-0 

1*4 

1-69 

67 

a 

26-1 

13S 

1-60 

72 

60 

272 

IVi 

1-51 

77 

&5 

2S'3 

127 

1-43 

81 

70 

294 

1-23 

I-3& 

85 

75 

30A 

1-U 

1-28 

H» 

100 

36-0 

100 

1  00 

too 

The  periods  of  nilmission  of  steam  to  the  cylinder  may  be 
varied  by  link-mntinn  fnim  7.^,  the  greatest  ii^e^ul  period,  to  10 

[per  cent,  of  the  stroke.  By  the  twhlo,  the  relative  efliriency  vane* 
irithio  theu  limit*  from  IMS  tu  «'^  the  varintion  bein^  as  1 
to  9  nearly.  It  foiliiivs  that  under  the  most  fiivourable  existing 
^rcumstanccs,  iJk  uhnott potmibie  efficitncy  o/tleam  vforktd  txpan^ 
airely  in  the  lucnmutive  by  the  linK-niutioo,  is  c^ut  Ivrice  that  of 
the  steam  when  worked  undr.r  fuH gear ;  that  is,  the  vame quantity 
^ steam  dcte  twice  thequatttittfofwork. 

By  a  consideration  of  the  effective  mean- pressures  in  the  first 
table,  it  appears  that  the  average  rate  at  nhich  it  increases  with 
^the  period  of  ndrniiuiion  '%»  expretwed  by  the  following  rule: — 

Ut'LE  111. — To  find  tlm  ejffct ite  Mfori-presture  in  the  Ciftinder, 
I'tn  lernu  of  the  Afaximum-prrjuture,  fvr  a  given  per  cmtttge  qf  a/i- 
Bnt«fion.  Multiply  the  Miuare  root  uf  the  per-ceiktage  of 
fadnuMion  by  I3'.'i,  and  aulitrnct  Vi  from  the  product.  The 
Ireniaiiider  is  the  effective  nican~preHsure  in  per  cent,  of  the 
Imsximum  pressure  of  iteam  ftdmitted.  By  this  rule  tlie  follon- 
|-]itg  table  li  composed. 

Efftetive  Mtan  Prttnre  in   the  Cjfthtdrr  for  rorioM  AJmiiuonM. 
For  Misiiuum    PrMiures  nf  6U  lb,  lo    150  Ib. 


Effpc'  Iw 

Ktlrcilrt 

Fnlwla 

Mean  TteMgrM 

IVrlo<lB  of 

IdMtt   rr«««tir« 

Of  AilmlMlaii 

III  pAtia  uf 

AdmlaBtoB  In 

In  rammnu 

la  p«n«  i>r  itie 

SlnilDmm 

commoB  rnKtlou 

rrftclloti*  of  Ui« 

itnkt. 

fnttan. 

o<  Sirohc 

UiiKlnium 
Pr«Miire. 

Tvr  Ctnt. 

PvrOtU. 

10 

IS 

1-1 Otb 

l-7th  fall 

12-5 

20 

•  . .  • 

.... 

la 

?4 

i-etb 

IMh 

173 

38 

..  ■  • 

. .  .. 

20 

32 

l-6lh 

1.4lb 

23 

40 

l>5th 

l-3rd 

30 

46 

l-4th 

1-2  5th 

35 

52 

l-3rd 

l-2Dd 

40 

57 

.. .. 

.... 

45 

62 

.  ■ . . 

■  •  • . 

50 

67 

l-2od 

2-3riig 

53 

72 

•  .  *  • 

•  •  •• 

60 

77 

.... 

..  •• 

65 

81 

2-3rdt 

4-5tb< 

70 

83 

■  • .  • 

.. .. 

75 

69 

3^lb« 

9-lQtbi 

in  all  well-protected  cylinders,  with  blast  orifices  not  lean 
than  ygth  of  the  nrea  of  the  cylinder,  the  foregoing  rules  nnd 
I  tahleit  of  data  npj'ly  to  the  action  of  gteam  at  Rpecdn  under  30 
tto  4()  mileii  an  bixir,  as  the  writer  ba«  fully  shown  in  tiis  work 
Ion  *lUilway  Mrtobinery.'  For  speetls  amounting  to  o5  to  SO 
iBiiileii  an  hour,  the  Iohk  tiy  imperfect  exiiaust  causes  a  large 
Increase  uf  cuntiumptiun  per  horse-power  per  hour,  uf  frum  33 


to  12  percent.,  according  to  the  amount  of  admission.  With 
Kteam-purta  of  about  V^th,  and  blast- orifices  ^th  of  the  cylinder, 
the  rules  likewise  apply,  at  speeds  under  30  to  iO  niile^  an 
hour.  At  the  higher  speeds,  the  useful  power  is  consiilerably 
impaired  by  im|terfect  exhaust. 

The  proportions  of  the  ''Great  Britain,"  from  the  performance 
of  whicli  the  foregoing  results  are  dednrjid.  may  be  repented 
here  a.H  standard  ratios  for  practice,  until  superior  rcsultt  are 
obtained. 

Sectional  area  of  cylinder 1 

„  „     of  fsleam-port 1.10th 

„  y,     of  blast-orifice  1-lltli 

Lap  of  valve,  l\  in.;  travel,  4|  in.  in  full  gear;  lead,  ^  to  g  in. 

In  a  second  paper,  the  writer  di-icuimes  the  conditions  neces>iary 
for  the  successful  expansive  working  of  steam  in  locomotives. 
The  following  is  a  comparison  of  the  actual  results  of  engines 
working  with  ordinary  ijah-motions  and  with  Hnk-ntotiona,  The 
engine  '''Europe,"  on  the  Edinhurgli  and  (Glasgow  Kailway, 
cylinder  16  x  IH  inches,  wheel  (i  feet.  Doing  one  week's  work 
in  lb49,  with  yab-mot'um,  consumed  nn  average  of  lit  cwt.  ot  coke 
per  day,  and  V  cwt.  of  coal.  As,  in  the  locomotive  boiler,  coal 
is  about  two-thirdd  of  the  value  of  coke,  two  cwt.  of  coal  ts 
equivalent  to  1*33  cwt.  coke;  and  the  consumption  per  day  may 
bo  stated  at  Sn-33  c«t.  coke. 

The  aaroe  engine,  fitted  with  /in/c-mofion,  used  at  the  same 
season  in  1931,  and  doing  the  same  work,  13  cwt.  of  coke,  and  3 
cwt.  uf  coal  daily,  equivalent  to  14  cwt.  coke;  over  a  run  of  9i 
miles,  the  expenditure  becomes 

£4";K  lb.  per  mile  with  gab-motion 
16*70   ,,  „  link-motioQ 

7'30  lb.  reduction,  or  30  i)er  cent,  with  link. 

The  periods  of  admission  in  the  two  cases  would  be  about  70 
and  43  per  cent.,  and  hy  the  table  of  efficiency  the  can.4umption 
would  ue  as  1*30  to  1*33,  allowing  an  economy  of  only  iFt  per 
cent.,  or  barely  two-thirdif  of  what  was  actually  made.  1  he 
greater  actual  eliiciency  niutt  in  great  part  be  due  tu  the 
superior  opportunity  of  working  with  high- pressure,  during  the 
admi^iiiunii  utfered  by  the  link. 

.Again,  the  test  may  be  applied  by  measuring  the  water  con- 
sumed. The  following  are  a  selection  of  cases  from  the  writer's 
own  experience  and  observation:— 

Engine  with  Llnk-oiolioti,  Cyliuder    15  x  20  itubes,   Wbe«l  6  feel. 
Edinburgh  and  (ilugow  KAilway. 


U«Kn 

Coniymu. 
Uon  er 

B[>rn). 

An-ras* 

DtU. 

ElltiM' 

Mllf* 

Twit)  of 

WaUr  (n 

Rvuarka, 

Per  lIuUT. 

Caniagu. 

frtl.  per 

1851 

"Orion,"  ordt. 

SlifT  Wiad 

2<i  Aug. 

niry  train 

19-6 

16 

2-97 

ahead 

Do.         do. 

244 

7 

2  01 

Do.  fivourabia 

27     ,. 

Do.          do. 

244 

7 

2-22 

Do.   ahead 

X           II 

Uo.    Ex  prut 

32-0 

5 

1-65 

Do.  fsTOursble 

1830 

7  Sep. 

Do.          do. 

32-7 

3 

1-65 

Slight  wind 

ahead 

Engine!  with  fixed  Gih-mntion,  OflJnder  ICk  18  inebcft,  Wheel  6  feft. 
Edinburgli  and  Glasgow  Railway. 


1850 

3  Sep. 

"Ameriei,"or. 
dinsry 

21-5 

13 

3-01 

Wind  favour- 

alilii 

10  Oct. 

•■  Nile,'*Eipr. 

29-0 

71 

300 

Do.  ahead 

21    ,. 

••Niger' 

■- 

7 

2  80 

Calm 

Express  Sflgine,  with  fixed  Gah-mfltion,  Cylinder  16x18  inches, 
Whsel  6  feet.— Noith   Uritiili    Koilwsy. 


1851 

Exprfti 

38  6 

5 

270 

Calm 

38-5 

b 

2;o 

D.I. 

38-3 

4 

2-96 

Wind  ahead 

Mail 

367 

7 

305 

Calm 

Ordinary 

220 

12 

3-45 

Calm 

These  results  show,  as  before,  that  under  i^imilnrciroumBtnnces 
what  has  been  deduced  frum  an  independent  examination  of 
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indSMlor-dlftfrrams,  taken  under  the  link-motion,  m  to  the 
MMonty  of  flteatn  veorkfd  e.rpan*iv^iff,  is  fully  borne  out  b^  a  direct 
appeal  to  the  relative  consumption  of  coke  and  water. 

It  i»  now  prnpoflpil  to  cnnmder  the  conditlomi  on  which  the 
expiinxive  working  of  Hteam  in  I»comotives  may  be  most  bene- 
ficiatly  carried  out. 

The  ConfUntation  (ff  Sleam  in  the  CjfUnder  by  espoaure^  which 
taktffi  nlai-e  in  certain  arrangements  of  IncnmotiveA,  Ia  kum-^p- 
tible  of  proof  Jo  various  ways:  by  the  internal  evidence  of  the 
indicatur-dingmm,  in  respect  of  itH  general  form,  tlie  form  and 
course  of  the  cx]);inRioii-Iine,  and  the  buck  pressure;  also  by  a 
comparison  of  the  volume  of  sensible  stenm  which  is  found  to 
pass  through  the  cylinder,  with  the  volume  of  wjiter  found  by 
measurement  to  be  con»umed  from  the  tender  and  tho  boiler. 
The  evideiico  of  the  expansion-tine  of  the  indlcator-dingram 
wiU  be  fimt  ooniiidered,  both  for  well-protected  and  pBrtiaily- 
protected  cylinders. 

Ei'i'li'mv  of  rAf  ErponHon-tine  q/"  thv  Tndimlor~Diagram,-~^ 
the  total  beat  of  saturated  Rteam  id  nearly  constant  for  all  pres- 
Kuren,  bviiig  ttlightly  greater  the  higher  the  pressure,  there  can 
be  no  condentuititui  of  steam  during  expansion,  in  a  perfectly 
non-conducting  vessel,  but  rather  a  alight  surcharge.  The  sur- 
charge is  8o  slight,  however,  a«  not  to  reouire  further  notice  in 
the  present  ini|uiry;  wn  are  only  concerneu  in  showing  that  per- 
fectly-protected Bteom  under  expansion,  without  any  deduction 
from,  or  acccsHion  to  \\m  heat,  continues  substnntially  in  a  ^tato 
of  saturation,  and  unaltered  in  iiuantity  or  muKii;  and  that  if 
the  indicator-diagram  show  that  at  the  end  of  the  expansion 
the  6nal  quantity  of  sensible  Kteam  x*  ettbei  greater  or  lew*  tlinn 
the  initial  quantity  at  the  beginning,  and  surcharge  by  conden- 
sation or  titherwise  must  have  taken  place  in  the  condition  of 
the  expanding  steam.  The  initial  and  mial  quantitteSi,  or  their 
equivaleritN  in  water,  are  readily  found  by  dividing  the  capacity 
of  the  cylinder  and  tliB  clearance  occupied  by  the  ateam,  ny  the 
relative  volumes  due  to  the  initial  ana  final  pre&^ures.  Ur  the 
wime  law  we  may  find  the  expansion-curve*,  which  would  be 
deiu'ribcd  with  a  constant  i{uaiillty  of  saturated  ateam  under 
expansion;  this  has  been  done  for  the  slow  diagrams  from  No. 
13,  C.  R.  (fig.  1)  and  the  curves  of  simple  witnration  thus  found 
are  shown  in  dotting.  The  deviations  of  theiic  from  tho  actual 
curves  ar«  all  referable  to  one  oaus»— /A«  condmm^on  «/  (A« 
ttenm. 

In  No.  1,  the  cylinder  must  have  been  at  a  lower  temperature 
than  the  uteam  during  tho  admission,  and  some  condensation 
must  have  taken  place,  for  uo  stHincr  is  the  Htcam  cut  off,  than 
condensation  is  made  visible  by  the  sinking  of  the  cxpHnstion- 
curve  below  the  standard  throughout  the  whole  of  its  length. 
In  No.  9,  also,  this  takes  place  to  a  smalt  extent  for  the  tint 
half  of  the  curve,  when  the  temperatures  of  the  ateam  and  the 
material  of  the  cylinder  becomo  efjufil ;  after  this,  as  the  pres- 
sure continues  to  fall,  and  the  teniperattire  of  the  hteam  with  it, 
thecurve  rites  and  meetti  the  standard  curve  ut  the  end,  in  virtue 
of  a  partial  re-evnporation  of  tlie  steam  previously  precipitated, 
caused  by  the  cylinder  itself,  which,  colder  than  the  steam,  and 
heated  by  it  in  the  first  stage  of  the  expansion,  is  now  rela- 
tively hotter,  and  partially  reatorea  the  hettt  of  which  it  hud 
previously  robbed  the  steam. 

In  Nos.  3  and  4,  the  process  of  succeiuive  condeuKation  and 
re-evaporntion  is  still  more  distinctly  brought  out.  In  these 
cases,  tlie  greater  portion  of  the  heat  engaged  in  the  restoration 
of  tire  steam  during  expaasion  must  have  been  absorbed  by  the 
cylinder,  by  condensation  of  tho  steam  during  admission.  Under 
the  3rd  and  itli  notches,  the  observed  final  equivalents  are 
ithown  to  exceed  the  initial  by  19  and  42  per  cent,  of  the  lutter 
respectively;  which  proves  that,  in  the  two  coses,  at  least  19 
ana  45  per  cent,  of  tlic  steam  admitted  muxt  hare  bfen  condensed 
during  admiiaion,  as  the  additional  steam  can  have  been  obtained 
from  no  other  source.  Although  the  actual  expansion-curves, 
Nos.  3  and  4,  indicate  much  higher  mean  pressures,  during 
exparttion^  than  the  standard  curves^  and  may  ko  far  be  viewed 
an  superior  result;*,  the  favourable  difference  is  only  a  partial 
amends  for  the  much  greater  loss  by  initial  condensation;  and 
an  expansion-curve  may  be  constructed  barlcwards,  in  terms  of 
the  indicated  mass  of  steam  at  the  end  of  the  expanition,  to 
show  from  what  initial  jireiwure  this  mass  of  steam  could  have 
expanded,  had  there  been  no  condensation.  Take  No.  4.  fur 
example.  Tho  final  presjture  at  fi  is  13  lb.,  for  which  the  rela- 
tive volume  is  93U,  and  the  ratio  of  the  initial  and  final  total 
volumes;,  or  the  degree  of  expansion,  is  1  to  S-G6;  then  939-r8-6U 


=  353,  which  is  the  relative  volume  for  (16^  lb.  Kt«ara  at  tJw 
point  of  8uppre«sion.  Tracing  the  expansion-curve  GH  for 
thin  pressure,  as  in  the  drawing,  for  whicQ  uiy  number  of  inter- 
mediate jHiinta  may  be  found  in  the  same  way,  and  drawing  a 
horizontal  admiwion-Iine  HI  to  the  beginning  of  the  stroke, 
the  extra  shaded  urea  so  inclosed  is  a  repre^otation  of  the  rnU 
loss  incurred  by  initial  condensation  of  steam;  and,  without 
going  into  figures,  it  appear^i  nearly  as  much  again  as  the  area, 
or  power,  actually  obtained. 

The  diagrams  just  discussed  ore,  of  counWj  extreme  cases, 
which  might  occur  in  any  cylinder,  outside  or  inside;  and  they 
have  been  stdecteil  simply  for  purposes  of  illustration.  They 
have  served  to  show  in  what  way  the  expauhion-curvea  of  indi- 
cator-diagramn  may  bo  turned  to  account  in  developing  the 
condition  of  the  steam.  Our  business  is  now  to  find  to  what 
extent,  in  the  ordinary  working  of  locomotives,  the  condition  of  , 
the  steam  is  affected  by  the  circumstances  of  the  cylinder. 

The  first  point  is  to  show,  by  the  expansion-line,  tliatin  well- 
protected  cylinders  the  Ateam  is  not  subject  to  comlensation. 
referring  to  the  'i6  diagrams  obtained  from  the  "flreat  Britain," 
of  which  the  cylinders  are  suspended  in  and  freely  surrounded 
by  the  hot  gases  in  the  smokc-oox,  it  appears  that  for  each  notch 
the  iniluence  of  speed  on  the  relation  of  the  initial  and  final 
water-equivalents  of  the  steam  expanded  ia  nearly  inappreciable. 
Dealing    therefore    with  the   means,  the  mean  differences  by 
which  tho  final  are  less  than  the  iiiitiut  equivalents  are — 
For  the  1st  notch,  3  per  cent,  of  the  initial  equivalent. 
"      3rd     "        5.4 
"       5th     "        Sj        "  -.  - 

These  per  centages  are  practically  nothing,  and  the  rlrtnal 
constancy  of  the  mass  of  expanding  steam  during  expansion. 
thereby  proved,  shows  that  for  the  greatest  obsi^erved  degrees  uf 
expansion  in  the  cylinder  of  the  ^'(trcat  Britain,"  no  change  in 
the  condition  of  the  steam  is  ob&ervable,  and  that  there  i% 
consequently,  no  condensation  at  all. 

Exjieriments  made  by  the  writer  on  some  of  the  engines  of 
the  Kdinhurgh  and  Otasguw  Railway^  with  inside  cylindersi,  lead 
to  the  same  conclusion. 

Numerous  diagrams  were  obtained  by  the  writer  from  the 
outNide-ryliniler  engines  of  the  Caledonian  Railway,  of  which 
the  cylinders  are  placed  beyond  the  direct  influence  of  the  heat 
in  the  smoke-box,  and  considerably  exposed  to  the  atmosphere. 
Seventy-tux  were  ifolected  as  average  samples  of  diagrams 
obtained  during  the  regular  work  of  the  engines.  These  have 
been  analysed  iu  tho  way  adopted  for  those  of  the  **Greal 
Britain,"  and  the  mean  rci^utts  range  from  9  percent,  deficiency, 
to  OS  much  as  67  per  cent,  excess  at  the  greatest  expausioo. 
Specimens  of  the  diagrams  from  No.  4S,  I'assenger-engine,  end 
from  No.  I^,  Goods-engine,  are  given  in  fig.  2.  Thew 
diagrams  were  taken  by  McNaught's  Indicator,  and  the 
dotted  tines  show  the  actual  curves  which  are  offected  by  the 
OKcillatton,  to  uhich  that  indicator  is  subject  at  high  velocities. 
The  mean  lines  have  been  drawn  on  the  diagrams  on  the  prin- 
ciptt*  which  the  writer  has  Hatisfied  himself  ajipties  in  the 
particular  case  of  the  indicator — that  action  and  reaction  are 
equal,  and  that  therefore  the  mean  Hue,  or  radical  form,  ought 
to  inclose  the  same  collective  area  of  diagram  as  the  fiuctuatiooa 
in  the  lines  actually  described,  due  partially  to  momcnttUB, 
cutting  off  atone  place  as  much  as  it  incloses  at  another.  . 

For  the  greater  ratios  of  expansion,  the  final  equivalent  of  the  i 
■team  is  much  above  the  initial,  and  the  greater  the  ratio  the 
greater  is  the  per  ceutage  of  this  excess,  amounting  to  67  per 
cent,  with  an  expansion  of  3.\  times.  This  relation  in  just  what 
was  found  for  the  slow  diagrams  from  No.  13,  and  there  is  no 
doubt  the  excess  of  steam,  at  the  termiuation  of  the  expansion, 
is  due  to  the  same  cau^e,  namely^the  condensation  of  the  steam 
in  the  cylinder  during  adnii«si<m,  and  during  the  first  part  of 
the  expansion,  and  the  sub6ei|uent  re-evaponition  of  a  portion 
of  the  precipitated  steam.  During  the  experiments  theie  was 
at  all  times  ocular  demonstration  of  the  existence  of  water  Id 
the  cylinder.  In  tho  spray  which  escaped  from  it  through  the 
indicator,  and  vhich  xcas  gitnen  Q/f  more  abundantiy  Uit  vaar*-* 
KXpajtMivfly  ihe  itenm  \rutt  trxyrkfd.  ' 

To  find  the  genera]  rate  at  which  the  per-centage  of  conden- 
sation increases  in  these  engines  with  the  degree  of  expansion, 
the  results  obtained  may  he  referred,  as  ordinstes,  to  a  bue- 
line  representing  the  ratios  of  expansion.  Let  AB,  fig.  4, 
he  a  base-line  divided  to  represent  the  total  volumes  by  expan- 
sion in  terms  of  the  initial  volumes;  and  from  B  draw  the  ver- 
tical scale  to  measure  the  relative  per-centages  of  condensation. 
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*Vnm  A  set  off  on  the  base-line  the  ratios  of  expansion,  and  Tor 
•aefa  ratio  set  off  perpendiculrir  di^tnnces  by  th«  vertical  scale, 
equal  to  tbe  reipective  per-centa^es  of  the  ditfiTenres  of  wBt«r- 
•quivalentK,  col.  13,  aud  define  their  extremities  by  puintn,  net- 
tiug  off  miHiu  per-r«nta^ea  helow  the  line,  and  piu*  per-cenb^ea 
•bovB.  The  mcita  line  CD,  drawn  through  the«e  pointu,  is 
strujcht,  and  represents  the  mean  rate  nt  which  the  indicated 
eoadensation  incri.>u:M.'fl  with  the  d«j(ri^e  of  expansion.  It  ia 
found  to  meet  the  vertical  from  division  I,  at  20  pi^r  cent,  below, 
crosses  the  baae-line  at  a  volume  of  1*33,  and  terminates  at  E, 
the  point  due  to  an  expanded  volume  ofS-i,  and  tu  a  per-centaf{e 
of  70,  and  would,  if  produced,  meet  the  vertical  frum  It,  at 
W^  per  cent.  The  Htraightneas  of  the  line  implie;*  that  tbe  in- 
dicated per-centaj^e  of  condenriation  Increas^^  uniformly  with 
ilie  relative  volume  by  expansion.  For  an  expansion  of  1'/>.'<1 
times,  the  per-centage  of  coiideintatiitn,  or  indicated  difference 
of  equivalents,     is  nothing ;   and,    generally,    for  expansionti 

^adraocing  by  balf-voltimea,  the  per-c:«nt-ige«  are  as  follows:— 

Bifnadctt  Volaaica,  li>dlc«icd  Ptr-cr»USM 

tba  ItuiUl  Vttluins  MiQg  •  I.  itl  C<M»4cu»ullun. 

1-5  -li 

1S3         0 

2  Vi 

«-5  36^ 

S  » 

3*B  75J 

4  92^ 

For  every  half-volume  of  expansion  there  is  an  increase  of 
JlHf  per  cent,  of  indicated  condensation,  and  this  becomes  so 
[■enoas  that  for  an  expaneion  of  four  times,  if  this  were  practi- 
I'Cable  with  ordinary  valvc»  nml  link-motiunti,  there  would  be 
[991  per  cent,  of  losa  by  condensation,  or  a  ]<na  of  nearly  one- 
'hftff  of  the  total  quantity  of  ifteam  admitted. 

For  ready  reference  it  is  expedient  to  find  the  relative 
expansion  and  indicated  condenfiation  for  different  periods  nf 
UMlniisaion,  j^ielded  by  ordinary  link-motions.  The  following 
rtsble  contains  in  col.  9  the  total  expended  vulumes  due  by  the 
nature  of  link-motion  to  tbe  several  periods  of  admisition  in  ci>l. 
1,  aud  cul.  S  contains  the  relative  indicated  per-centages  of  con- 
densation due  to  these  expansions,  measureu  from  tbe  diagram. 

0/  tht  Jmdieated  Omiauation  pf  Sleam  m  Ouititle  Cyiitdtrt  dmrimg 
thw  Admisaian  t^f  Steam. 
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Thoufrh  the  losses  shown  in  the  3d  column  are  great,  the  real 
i  losses  inu«t  be  ntill  greater;  because  the  rcrtnration  of  condensed 
■team,  by  which  the  losses  have  been  measured,  caniiut  be 
entire,  i'he  indications,  indeed,  fail  to  show  any  loss  at  all,  at 
^  per  cent.,  as  the  re-ev a po ration  balances  the  condeniMition 
during  expansion.  For  TU  per  cent.,  the  re-evitnoration  (if  any] 
is  ao  slight  as  to  leave  a  dehcit  of  \2  per  cent.,  by  condensation, 
during  exjMnsion,  cnrnparetl  with  whnt  was  irulicnted  as  cut  off. 
Now,  the  whole  tenor  of  the  evidence  shows  plainly  that  the 
degree  of  cundennation  inrreaKes  as  the  admission  in  shortened  ; 
and  it  may  be  »tfe]y  inferred  that  as  It  per  cent.  U  shown  to  Iw 
lost  in  full  gear,  there  is  nt  least  VZ  per  cent,  of  loss  for  &0  per 
cent,  of  ndmiseion,  cutting  off  at  half-stroke.  An  approximate 
loss  of  19  per  cent,  will,  un  this  ground,  be  adapted  for  all 
admissions  greater  than  half-stroke;  and  13  per  cent  will  also 
be  added  to  the  indicated  loiaeH  for  aliurter  admissions,  as  an 
approximation  to  the  real  conditions. 

Col.  4  contains  the  approximate  losses  as  thus  revised.  In  parts 

uf  the  in/iir^  I  ft  nU'am  admitted.     iVdding  the  ilM<  steam  admitted 

■  to  that  indicated,  the  lium  expresses  the  vehoie  steam  admitted 


and  srpeoded;  and  col.  6  contains  the  per-centage  of  approxi- 
mate Ivss,  expressed  in  terms  of  tbe  whole  steam  so  used,  which 
is  a  more  convenient  form  for  reference.  From  this  column  it 
api»car8  that  for  10  per  cent,  admission,  17  per  cent,  or  one-sixth 
of  the  steam,  is  condensed;  for  30  per  cent,,  one-fourth ;  for  SO 
per  cent.,  one-tliird;  and  for  19  per  cent.,  or  mid  gear,  two-Gfths, 
or  not  far  from  one-half. 

It  must  be  added  that  the  foregoing  deductions  are  based  on 
steam-pressiirns  under  BUlb.,  generally  about  50  lb.,  during 
admission.  For  higher  pressureft,  and  admissions  above  half- 
stroke,  the  condensation  is  proportionally  lesa,  as  will  afterwards 
be  shown. 

Proof  (if  thr  Omdetimtinn  of  Steam  in  OuMtle  Ci/Hnders^  bg 
eomparuion  of  the  indicated  contumption  of  steam  with  the  mea^gurtr'/ 
ct}n4r»mpthH  f^  wntcr. — Many  experiments  were  made  by  the 
writer  on  this  point;  one  was  made  with  No.  49,  passenger- 
engine,  on  tbe  Caledonian  Railway,  during  a  trip  of  105  miles, 
from  Glasgow  to  Carlisle,  with  an  average  train  of  oi  carriages, 
dons  in  three  honn;  92  minutes,  five  stoppages  Inctunod.  Indi- 
cator-diagranu  were  taken  from  the  cylinder  nt  intervals  of  one 
or  two  milea,  and  the  notch  of  the  expansion-gear  observed  for 
each  diagram,  and  the  points  of  the  line  where  each  change  of 
notch  was  made. 

The  several  points  of  cutting  off,  expansion,  and  compression 
were  accurately  ascertained  by  means  of  the  slow  diagrams; 
from  which  were  calculated  tbe  exact  r{uantities  and  presiHures 
of  sensible  steam  actually  consumed  in  each  interval  of  the  trip, 
and  the  water-equivalents  for  the  several  quantities  of  steam 
present  in  the  cylinder;  which,  multi|died  by  the  number  of 
strokes  of  the  two  cylinders  in  each  interval,  gives  the  total 
quantity  of  water  efficiently  used  as  steam.  The  following  final 
results  were  thus  obtained. 


Dltuoce  TnreHed. 
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£>c«ai. 

1.  GlaiKOW    10   1 

Moilierwell  J 

2.  Motherwrll     ) 

to  Corstairs  / 

3.  Cirit«ir>    to  1 

Uesttock      / 

4.  Beittuck    lol 

Carlitle        / 

30  7C  ft. 
43-91  ft. 
57*28  fU 
02-42  ft. 

3562  ft. 
48-85  (t. 
67-74  ft. 
79  iO  ft. 

5-06  ft.,  or  11  per  o«nt. 

4-$4rt..  ortO  do. 
IO-4Gri.,OTl54  (tf). 
17-O«ft.,or2l|    do. 

Tot«l,         ] 

Gla»gi>w  to     y 

Carli.l«       ] 

191-37  ft. 

231  91  ft. 

37*34  ft.,  or  16^  i>  cent. 

The  examination  of  the  indicator-diagrams  in  the  manner 
employed  before,  by  comparing  the  initiiiiand  final  water-equi- 
valents of  the  steam  durln-;  expan^tion,  shows  that  at  leaitt  13 
per  cent,  of  this  toss  of  lti|  per  cent,  was  duo  to  con  dentation, 
and  it  is  probable  that  no  appreciable  proportion  was  due  to 
priming;  indeed  the  feaW  Wa  was  observed  to  take  place  with 
the  leiist  degree  of  expansion,  and  when  the  consumption  of 
steam  from  the  boiler  is  going  on  at  the  greatnt  rate,  as  we  find 
on  referring  to  the  per-centages  of  admission;  which  is  the 
reverse  of  the  effect  that  would  bo  observed  if  priming  were 
a  material  C'luse. 

Kxpi^riments  made  by  the  writer  with  other  outsjde-oylinder 
engines,  or  imptrfectiy-protected  cylinders,  corroborate  the  above 
deductions  obtained  from  the  performance  of  N'o.  Vi\  and  they 
are  still  further  corroborated  by  his  experiments  on  inside  icelt- 
protected  cylinders,  which  show  that  in  ordinary  good  condition 
there  is  no  sensible  excenv  of  water  of  auy  iwportauce,  actually 
cunsuEDed  from  tlie  boiler,  above  what  is  estimated  from  the 
indicated  steam  passed  tbruugb  the  cylinder.  These  results  are 
iilso  cooBrmed  by  the  resulta  of  the  trialu  of  Afr.  U.  Uoocb, 
with  the  "Great  Britain"  and  similar  engines. 

The  increafied  back  pressure  of  exhauti  affords  additional  evi- 
dence of  the  presence  of  water  in  the  cylinder.  The  back  ex- 
liaust  presiture  is  the  Consequence  of  the  want  of  facilities  for 
the  timely  discharge  of  the  exhaust  steam  from  the  cylinder; 
and  the  impediments  to  its  discharge  are  much  increased  by  tbe 
presence  of  water  amongst  the  steam,  whether  due  to  conden- 
sation or  to  priming.  The  presence  of  water  in  immediately 
made  apparent  by  the  inorea^  in  the  back  exhaust -pressure, 
shown  uy  tbe  indicator-diagram,  as  the   writer  had  on  many 
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ftcciisiunm  liad  an  opportunity'  of  obtiervin^.  The  effftts  of  prim- 
ing from  foulness  of  the  water  in  the  boiler  ore  shown  in  fifi.  :i: 
A  and  B  are  indieator-itiBgmms  taken  from  the  w ell- p rule cti>d 
cylinders  of  the  "Orion,"  in  which  very  little,  if  nay,  cmdcn- 
Kition  could  be  detected.  The  dia^nm  A  was  taken  ttf/oj'e, 
iind  the  dl»(Eram  B  ti/ier  the  boiler  was  blown  off  and  fiunjitied 
with  rieiir  water,  both  being  taken  at  the  sanie  snceo,  and 
tihowing  7  lb.  back  pressure  caused  by  primiuj;  in  toe  former 
onse. 

The  diagram*  C  anil  D,  fig.  3,  show  that  the  total  ^uautitif  of 
teatrr  from  condensation  i«  conBiderably  greater,  with  the  greater 
degrees  of  expansion,  where  a  Mmalter  quantitj/ of  steam  fs  ad- 
mitted, and  coiiseouently  the  io«i  is  more  »eriounIy  felt.  Thewe 
diogrnmii  were  taken  from  the  outside-cylinder  goods  en^ne 
No.  W7,  woikine  at  the  same  tsneed  up  and  down  an  incline  on 
the  Caledonian  KailwHy;  the  diagram  C  cutting  oS  at  Iwo- 
thirdy  the  »troke,  and  the  diagram  D  ut  one-sixth  of  the  stroke. 
The  latter,  1),  though  it  bad  the  advantage  of  a  much  earlier 
exhaust,  and  naly  one-fourth  of  the  quantity  of  ittcam  to  tli^ 
charge,  was  affected  with  10  lb,  more  back  pressure  tbnn  the 
former,  C,  when  wurking  in  full  gear.  This  great  back  pres- 
sure was  maintained  over  a  continued  run  of  twenty  inile«, 
when  uf  courM!  the  cylinders  had  got  into  their  working  heat 
lor  that  degree  of  expansion;  and  the  inference  iH,  that  the 
steam  was  loaded  with  water  of  condensation,  (proved  also  by 
the  expnnsiuu-curve,)  which  wau  with  difficulty  e\petled,  and 
which  only  became  proportionably  less  when  the  degree  of 
expansion  wait  dimini!thed;und,  consequently,  the  mass  of  steam 
inereaaed  that  was  to  be  cooled  within  ilie  same  superficies  of 
cylinder. 

That  the  total  moMi  of  the  steam  has  much  to  do  with  the  con- 
densation is  proved  by  the  diagrams  K  and  F,  fig.  3,  taken 
'under  the  same  degree  of  expansion,  and  at  the  same  speed,  hut 
with  7i  !Uid  2D  lb.  steam  reupeclively  admitted  to  the  cylinder. 
In  the  latter  diagram,  F,  the  buck  exhau><t  pressure  is  7  lb. 
greater  than  in  the  former  diagram,  E,  although  the  total 
quantity  of  steam  to  be  discharged  was  so  much  lewi.  In  the 
latter  case,  indeed,  there  was  found  to  be  an  excess  of  IS  per 
cent,  of  the  whole  water  used  over  the  indicated  steam  ex* 
pended,  which  was  most  probably  altogether  by  condensation, 
a«  the  rate  of  consumption  was  so  moderate  as  to  preclude  any 
likelihood  uf  priming. 

Now  here  i»  a  case  where,  in  the  same  claiis  of  engines,  the 
hack  exhaust-pressure  increases  as  the  quantity  of  steam  to  be 
discharged  becomes  less,  no tw it h standing  that  the  facility  for 
fxliHust  increases  at  tne  same  time.  I'his  is  clearly  a  case  of 
water  in  the  cylinder,  the  quantity  of  which  increases  with  the 
degree  of  expansion;  and  the  water  is  ha  clearly  a  ptecipitntion 
iif  steam  by  coadcnsatiun.  Abu,  tbouirh  a  full  ndmi^^ion  of 
(4team  at  higher  pressures  may  reduce  the  proportion  of  con- 
densation, yet  whenever  expansive  working  is  attempted  by 
cutling-uff  earlier,  the  heavy  back  prewure  and  the  course  of 
the  expauiiion-line  alike  show  that  no  prCMiure  of  i^team,  how- 
ever high  during  the  admission,  can  mitigate  tlie  evUs  of  con- 
densation in  exposed  cylinders. 

Evidence  from  the  Proportions  <^  the  Valve-gear. — The  greater 
the  lap  of  the  vaire,  the  greater  also  its  the  iubtde  lead,  for  the 
exhaust  exposed  cylinder,  we  should  expect.,  would  therefore 
re<|uire  longer  laps  than  well-protected  one^f,  seeing  that  wet 
steam  exhausts  with  difficulty.  Accordingly,  it  hum  been  found 
that  in  Sharp's  inside-cylinder  engines,  on  the  Edinburgh  and 
(tlsiigiiw  Kailway.  which  have  only  a  ^-inch  lap — probably 
the  shortest  lap  in  present  practice  for  a  l5-inch  cylinder — the 
fxhaust  is  as  perfect  as  in  the  Caledonian  pa^isenger-engiocs 
with  1^  inch  Iny  for  the  same  cylinder.  I-urtber,  in  inside 
cylinders  with  clean  boiler«,  it  ia  practically  a  matter  of  indif- 
ference what  amount  of  wear  or  slugger  may  have  taken  place 
in  the  valve-gear,  so  fur  as  concerns  the  exhaust:  in  outside!!, 
im  the  coutrary,  tt  is  a  very  important  object  to  maintain  the 
gearing  in  the  highest  order,  so  as  to  keep  up  the  inside  lead,  as 
the  wear  of  the  gearing  dirccth*  rcluces  the  lead,  and  thereby 
increases  the  back  pressure.  The  Caledonian  is  perhaps  the 
first  line  in  this  country  on  whicli  the  HpecinI  advantage  of  long 
liiu  for  outside  cvlinders  was  experienced. 

The  formidable  degree  of  condensation  which  accompanies 
high  expauHion  in  partially-protected  rylinderM,  accounts  tor  the 
opinion  hi.*ld  by  men  of  expi-rience  of  the  inutility,  for  ecuno- 
niicul  objects,  of  cutting  off  the  steam  earlier  than  at  half- 
.-itroke.  fur  the  proved  aclviintagu  of  I'jipiuiKive  working  in  inside 
cylinders  is  neutralised  in  outsidea  by  the  condensatiun.     tMr. 


Duddicom,  of  the  Rouen  Rnilwar,  led  the  way  in  the  re-intro- 
iliiction  of  outside  nylinilers  in  tliiscountry:  and  to  this  day.  he, 
and  some  of  his  followers,  have  adhered  to  the  fixed  gftb-motiun. 

Coiiditionr  on  trhieh  the  eT/>a>t*itv  working  o/ steam  in  loeomotitrs 
may  beatrried  out  with  rffifienrj/  and  nHcem. — The  first  condition 
is  to  perfectly  protect  the  cylinders,  and  to  maintain  them  at  a 
tem})erat\tre  at  lenst  as  hiph  a*  that  of  the  steam  ftdjuitted  to  them. 
Simple  non-conducting  envelopes  are  not  sufBcieni;  external 
supplies  of  heat  must  be  employed,  and  the  applic.ition  of  a 
steam-jacket  to  the  cylinder  would  be  advantngt^^u-i,  when  other 
sources  of  bent  are  not  rcaditv  available.  The  writer  tried  an 
experiment  witli  the  '^Orlon,'  Edinburgh  and  Gla»;^w  Railway, 
which  ha«  its  cylinders  suspended  in  the  «moke-uux,  like  ths 
"Ctreat  Itritain's,  in  which,  by  the  use  of  partitions,  the  hot  air 
from  the  tubes  was  directed  entirely  round  the  cylinders,  pre- 
viously to  its  emerging  by  the  chimney:  hat  he  could  not  detect 
the  slightest  change  in  the  performance  of  the  engine,  probably 
because  the  hot  air  was  really  ver>'  little  hotter  than  the  ateani, 
and  the  closer  contact  made  no  difference.  For  cylinders  already 
well  protected,  more  thorough  modi5cations  would  be  required 
to  make  a  sensible  improvement.  The  steam  should  also  be 
surcharged,  previously  to  entering  the  cylinder,  by  parsing  orer 
an  extensive  he.iting  surface,  deriving  its  heat  from  the  almo- 
tiphere  of  the  smoke-box,  or,  if  necesKary,  from  a  bolter  source. 

Mr.  W.  C.  ilare,  of  Stonehouse,  Devon,  to  try  the  value  of 
surcharging  the  steam,  experimented  on  a  small  engine,  with 
cylinder  3^x^  inch  stroke,  and  a  boiler  of  9  feet  heating  sur- 
fnee.  lie  found  that  when  the  steam  was  paued  over  a  sur- 
oharging  surface  of  A\  feet  in  a  coil  of  copper  tube,  and  heated 
to  iOO'^  uefure  entering  the  cylinder,  the  consumption  of  water 
from  the  boiler  was  three  gaUons  per  hour;  and  when  the  com- 
tnunicMtiim  with  the  surcharging  pipe  was  cut  off,  and  the  steam 
led  directly  to  the  cylinder,  the  water  used  amounted  tu  six 
gallons,  or  twice  the  other,  while  doing  the  same  work,  and 
involved  a  great  increase  of  fuel  consumed.  To  c^rct  the  re- 
duction here  noted,  it  appears  that  a  surcharging  surface  equal 
to  fully  one-half  uf  the  heating  surface  has  been  neccsMr]'; 
and  it  is  jtrobablc  tli.it  for  locomotives  a  considerable  olluwance 
must  be  made  to  produce  n  very  decided  change.  The  resulu 
of  this  experiment  show  that  very  much  has  yet  to  be  done  be- 
fore Che  capahilitieR  of  the  locomotive  are  fully  developed. 

As  steam  has  been  found  so  very  sensitive  to  exwsure  on  the 
one  hand,  and  to  xttn-hnrrfing  on  the  other,  it  would  probably  be 
of  advantage  to  tead  the  hot  smoke  round  the  barret  of  the  lioUfr 
and  the  /tre-box,  or  the  barrel  only,  previ>>usly  to  its  discharge  ty 
the  rJiimnejf. 

The  second  condition  of  succecsful  expansive  working  in  Iik 
comotives  is  the  combination  of  a  sufficiently  high  boilerprefr- 
Kure  of  steam,  with  suitable  proportions  of  cylinder  and  driviog 
wheel,  to  admit  uf  highly  expansive  working  consistent  wita 
the  required  duty  of  the  engine.  It  is  probable  that  1501b. 
|>er  inch  is  about  the  highest  prestiure  nt  which  it  is  advisable  to 
work  o  locomotive,  consistent  with  the  fair  working  and  dura- 
bility of  its  parts.  The  maximum  pressure  being  settled,  and 
it  being  asKumed  that  the  Hunte  pressure  is  to  be  maintained  in 
the  cylinder  during  admission,  the  degree  of  expansion  to  be 
adopted  determines  the  cjipacity  of  the  cylinder  to  develops  the 
necessary  average  power.  Long  strokes  are  nut  advisable  on 
the  score  of  stability,  ut  least  for  outside  cylinders,  and  large 
diameters  should  rnther  be  lulopted;  for  the  same  reason,  large 
wheels  are  preferable. 

Thirdly,  in  the  details  of  the  mechanism,  the  cylinder  should 
Iw  arranged  to  have  the  shortest  practicable  stoam-waye;  an,  for 
short  ailmis-sions,  a  long  dteani'Way  deducts  very  much  from  the 
efficiency  of  the  steam.     Such  an  arrangement  would  be  greatly 

tiromoted  by  the  introduction  of  balanced  valves,  or  such  aa 
lave  provision  for  prevfnting  the  steam-pressure  on  the  back 
of  the  valve;  as,  by  being  balanced,  they  could  with  facility  be 
made  largo  enough  to  embrace  the  whole  length  of  the  cytiodcr. 
The  loads  which  ordinary  valves  are  fnrced  to  carry  on  their 
backs  are  enorm<ms;  and  though  there  is  certainly  uo  momen- 
tum in  these  loads  to  contend  with,  yet  the  friction  of  surfaces 
due  to  the  loads  is  very  great,  even  at  the  most  moderate  com- 
putation. 

Diacuimon, — Mr.  Stephenson  (the  Chairman)  observed  that 
he  fell  much  obliged  to  the  author  of  the  paper  fur  exphuning 
In  tuch  II  clear  and  practical  manner  the  action  of  the  slide- 
valve  and  the  link-motion;  and  the  paper  was  particularly 
valuable  for  the  actual  numerical  results  that  were  givea  M 
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comnletely  of  the  varintions  in  practical  working,  showiii(;  the 
imnrovemrnts  effected  atirl  the  defects  aroided. 

Mr.  iM'Co.NNKi.i,  a{;reed  (liat  the  llnk-niiition  wh«  the  nnwt 
advantaf^eou^  and  useful  of  nny  valvc-motioni  known  for 
locooiutivu  cnipneH.  He  thought  a  hut-air  chamber  alumld  be 
contrived,  pa^iug  ruund  the  eylinderB,  to  he  kept  at  atempera- 
'-re  sufficient  lu  mainiHin  the'xteam  perfect!*-  dry. 

Mr  Clakk  (wid,   that  in  the  Great  Western  enirinea,  Mr. 
«M>ch  had  carried  the  steam-pipe  rtrnif^ht  d"wn  in  front  of  the 
ubea,  instead  of  ciir%-ing  it  on  one  side  as  usual;  and  the  pipe 
^ing  of  TiVinch  copper,  it  absorbed  the  heat  from  the  tubes 
pidly,  and  surcharged  or  dried  the  steam. 
Air.  Stephen t*(iv  observed,  that  witli  re^jnrd  to  tlie  question  of 
surcharging  steam,  he  remcrobered  being  told  by  Mr.  Trcvitbick 
of  an  experiment  which  he  made  in  Curnwall  in  isao.     He  had 
<n  repair  an  old  engine  there,  which  had  n«  steam-jacket  to  the 
•cylinder,  as  most  of  the  other   engines  had.   to  keep  up  the 
pressure   of   the  steani;    and    he   built   a    brick    casing  round 
the  cylinder,  leavina  an  air-xpace  all  round,  and  apniied  a  small 
fir«  to  keep  thia  air  heated.  About  one  busliel  of  cunls  in  twenty- 
four  hours  was  consumed  in  heating  the  cylinder,  and  he  found 
»B  great  increase  was  effected  i  n  the  duty  performed  by  the  engine, 
with  the  same  contiumptiou  of  fuel  under  the  boiler  as  before. 
He  then  removed  the  tire  frum  the  cylinder,  in  order  to  find  the 
relative  efficiency  of  the  coal  when  consumed  under  the  boiler 
^^  under  the  cylinder,  and  be  found  thnl  it  took  five   busheU  <if 
^RmIs  applied  to  the  boiler  to  pnxluco  the  same  effect  &s  the  one 
^Pbushel  of  coals  applied  to  the  cylinder.      Mr,   Stephenson  said, 
^ue  had  been  so  much  impressed  with  the  results  of  this  experi- 
^ment,  thai  in  the  '"i'lanet,"  one  of  the  early  locomotives  nude 
in  1832,  he  had  the  cylinders  carefully  inclosed  inHidcthcsmoke- 
box  ia^ead  of  being  outsride,    and  there  was  found    to  bo   a 
coDsiderablc  iucrciwe  of  power  effected  by  the  plan.     That  was 
the  first  locomotive  constructed   with  heated  cylinders,  and  it 
appeared  the  principle  ought  never  to  have  been  deserted;  but 
it  was  singular  how  temporary  prejudices  sometiroes  caused  a 
good  thing  to  be  departed  from.     Those  inside  cylindent  were 
nbandoneu  because  the  crank  axles  were  found  liable  to  break: 
but   then,   after  that  objection   was   subsequently    remove<l   by 
imnioved  manufacture,  the  prejudice  agninht  the  inside  cylinders 
still  remained;  however,  they  appeared  now  to  be  going  back  to 
them.     The  construction  of  locomotiveft  was  still  perhnpn  much 
^—iniluenced  by  these    local  prejudicea   arising  from    individual 
^kircumstances;  and  he  wa-i  confident  that  this  Institution  would 
^Beunduce  greatly  to  the  remoral  of  them,  by  the  mutual  inter- 
^Keliangc  of  ideas  and  experience  that  was  promoted   by  it;  and 
^pnuthing  could  assist  more  in  forwarding  such  a  desirable  object 
than  the  reading  of  such  papers  as  the  present  one  by  Mr.  ('lark. 
Ue  quite  agreed  with  the  opinion  etiite^l  In  the  paper  on  the 
great  drawback  to  the  application  of  expansion  in  locomotive 
engines  caused  by  the    condensation,    from  the   cylinders  not 
^^wing  heated :  he  considered  some  additional  heat  was  required 
^Hln  he  supplied  during  expani^ion  to  prevent  condensation  taking 
^"plftce.   M  it   appeared  the  quantity    of  heat  in   steam  was  not 
sufficient  to  nmintain  the  whole  in  the  form  of  Kteani  during 
expansion,  but  a  portion  returned  to  the  form  of  water,  as  sh«wn 
in  the  able  investigation  of  the  expansion  of  steam   given  in 
Lardoer's  'Treatihe  on  Heat.* 

Mr.  CowpKu  dencribed  some  experiments  that  had  been  made 
by  Mr.  Siementi  and  himself,  which  he  thought  showed  that 
condensation  did  nol  take  place  during  expansion.  'I'hey  took 
a  cylindricRl  tin  vessel  closed  nt  the  top,  about  12  inches  high 
and  S  inches  diameter,  the  metal  of  which  was  very  thin,  and 
coaled  thickly  with  felt  outside  to  prevent  any  loss  of  hent.  A 
Kmnll  steam-pipe  was  connected  at  the  top,  but  the  bottom  of 
the  cylinder  whs  open  to  the  atmosphere;  and  a  stream  of  .10  lb. 
steam  was  blown  into  the  vessel  from  a  veiy  smiill  oriJice,  and 
allowed  to  escape  freely  into  the  atmosphere  at  the  open  ejul  of 

■the  cylinder.  After  a  •'hort  tiiiie^  st  hen  the  rylin>li?r  hail  become 
bot,  and  was  maintained  juf<t  full  witli  expanded  fsteam  at  the 
Rtmoi^plitfric  pressure,  a  thermometer  inserted  a  &liort  distance 
into  the  open  end,  showed  a  constant  temperature  of  ^l*"  to 
214"  instead  of  412°,  proving  the  total  quantity  of  extra  heat 
that  is  ID  high  pressure  Kteani;  and  no  contleniiation  could  be 
perceived  inside  the  cyliiuler,  no  vapour  being  visible  until  the 
^■■team  had  escaped  from  the  cylinder  into  the  HtmcspKere.  This 
^^Bxperiment  wu»  tried  on  several  different  occasions,  and  on  one 
it  happened  that  the  boiler  was  priming  slightly;  and  when  a 
drop  uf  water  came  <iver  through  the  steam-pipe  and  dropped 
upun  the  bulb  of  the  thermometer,  it  wait  observed  to  full  sud- 


denly to  212%  and  remained  at  that  point  until  the  water  was 
boiled  off',  when  it  again  rose  2"  to  fi"  above  the  boiling  point  i\< 
before. 

.Mr.  STrniRNAoN  said  be  did  not  think  that  mode  of  trying  the 
experiment  would  give  a  correct  result  as  regarded  the  present 
question,  sut  the  Hteam  was  escaping  into  the  atmosphn're  instead 
of  being  all  confined  within  the  cylinder,  and  the  tcmpernture 
in  the  cylinder  being  maintained  above  the  boiling  point  would 
prevent  any  condensation  taking  place  during  the  expansion  ot 
the  steam. 

Mr.  C'owpEB  did  not  think  that  in  a  cylinder  thoroughly 
prolecteil  from  loas  of  heat  by  radiation  or  conduction,  nny  con- 
densation of  iheHteam  would  t»ke  place  during  expansion,  and 
that  if  any  condensation  occurred,  it  would  be  found  to  be 
nwingttr  the  steam  having  lost  some  of  its  heat,  which  it  couhl 
not  recover.  I'he  rcftult  that  he  obtained  by  indicator  diagrams 
fnmi  a  pair  of  35.horse  power,  high-pre»sure,  expansive,  and 
condensing  engines,  which  he  had  con'*tructed  eonie  years  since, 
fully  bure  out  this  view ;  the  Htcani  was  expanded  in  the  cyliinler 
of  each  engine  independently,  and  the  practical  expansion  curve 
was  obtained  very  accurately.  The  whole  body  of  the  cylinder 
was  nece<!snrily  nearly  at  a  mean  temperature  between  the 
bigheftt  and  lowest  steam  in  the  cvlinder  (the  cylinder  not 
having  a  steam-jacket),  coniieqttently  the  steam  ought  to  be 
slightly  coole<l  on  entering  the  cylinder,  and  towards  the  end  of 
the  stroke,  where  it  was  at  a  lower  temperature  from  exnansion. 
it  ought  to  be  slightly  warmed  by  the  cylinder;— now  the  indi. 
catur  figure  showed  both  these  circumstances  to  have  taken 
place,  for  the  actual  curve  during  the  firut  part  of  the  stroke, 
after  the  steam  had  been  cut  off,  was  rather  below  the  true 
expansion  curve;  and  during  the  latter  part  of  the  stroke  it 
wan  rather  above;  this  also  showed  that  the  expansion  curve 
required  a  slight  correction  for  the  extra  quantity  of  heat  in  the 
high-pressure  steam. 

Mr.  ('lakk  remarked  that  he  had  found  by  the  indicator 
diagrams  that  a  gi'eat  condensation  of  the  steam  took  place  in 
exposed  outside  cylinderi*  during  the  first  part  of  the  stroke, 
from  the  coldness  of  the  cylinders,  and  a  considerable  amount 
of  condensation  also  was  caused  even  in  protected  cylinders, 
where  they  were  not  artificially  heated  by  exposure  to  the  hut 
air  in  the  smoke-box,  because  the  temperature  of  the  mass  i>f 
metal  in  the  cylinder  remained  about  the  mean  lcmi»erature  of 
the  nXeAin  wliiNt  expanding  in  the  cylinder,  which  might  \te 
many  degrees  below  the  orieina!  temperature  of  the  steam  on 
entering  from  the  boiler.  This  caused  the  actual  pressure  of 
the  expanding  steam  to  be  below  the  theoretical  pres'^ure 
during  the  firbt  half  of  the  stroke,  as  shown  in  the  indicator 
diagram,  fig.  3;  where  the  theoretical  curve  of  expansion  is 
shown  by  the  dotted  lino  BCD,  allowing  for  the  contents  of  the 
steam  port  and  the  clearance  represented  by  the  space  AA. 
But  about  the  middle  of  the  stroke,  the  two  curves  coincide  at 
C,  as  the  steam  was  then  at  its  menu  temperature,  and  agreed 
with  the  temperature  of  the  cylinder;  and  after  that  point,  as 
the  steam  continued  to  expand  and  lower  in  temperature,  the 
cylinder  remaining  nearly  constant  was  hotter  than  the  steam, 
aiid  returned  uonie  uf  the  heat  it  had  robbed  from  the  ste;un, 
re-evapointing  more  and  more  of  the  water  that  had  been  con- 
densed, and  raiding  the  curve  of  actual  pressure  above  the 
theoretical  curve  at  the  end  D,  where  the  exhaust  comracncev. 
A  porti<m  of  the  lost  steam  ia  thus  restored  in  the  second  half 
of  the  stroke,  but  a  iterious  loss  of  power  still  remains ;  and  the 
consideration  of  this  action  that  is  always  going  on  to  a  greater 
or  less  extent  in  the  cylinders  of  locomotives,  however  well  they 
moy  be  protected,  except  where  they  are  artificially  hcatctf, 
shows  what  an  important  source  of  economy  is  tu  be  found  in 
carrying  out  thai  principle. 

^lr.  CBAunox  thought  that  enough  attention  had  certainly 
not  been  paid  to  the  condeu^fation  in  the  I'ylinders  of  locomotives 
at  slow  speed ;  he  did  not  think  it  was  of  so  much  importance  at 
high  speeds.  It  was  also  particularly  of  importance  in  steam- 
b<iat  engines,  whore  the  question  had  not  received  so  much 
attention  as  it  deserved.  lie  remembered  an  e.\perimcnt  which 
showed  a  remarkable  effect  of  condensation:  four  condensing 
engines,  of  e<pial  size,  were  working  coupled  together  in  »  bout, 
with  the  steam  cut-off  ntoue-quarter  of  the  i^lroke  and  expanded; 
tw(»  of  the  engines  were  then  diAuonnected,  and  the  other  twu 
engines  were  worked,  cutting-off  nt  half-strukc,  using,  conse- 
quently, the  same  4|uantity  of  steam  as  the  four  engines  did, 
cuttiug-off  at  one-quarter  of  the  stroke;  but  a  greater  effect 
was  found  to  be  produced  by  the  steam  than  when  it  was  used 
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ill  the  fuur  cylinders.  This  increase  of  effBCt  appeftred  to  b« 
entirely  due  to  tlie  ftreatcr  amount  of  eondensatton  that  took 
place  in  the  foor  cylinder*  than  in  the  two  cylinders.  There 
were  no  ateam-JHckotii,  only  nrdinJU'y  clotliinff  on  the  rylindem, 
and  he  thought  much  improvement  was  required  in  this  respect 
in  marine  eriffine*,  and  it  waa  a  matter  well  de^rvtnii;  the  con- 
■dderation  of  enKineeni.  Jn  reply  to  an  inquiry,  he  said  the 
boilers  were  working  with  salt  wiiter,  but  he  did  not  think  that 
wunid  affect  the  result. 

Mr.  Pka<:(x:k  nuggented,  that  part  of  the  effect  in  the  ttxperi- 
meiit  mentioned  by  Mr.  Crampton  might  have  been  due  to  the 
tunaller  amount  of  friction  in  the  two  ci'tindetH  timn  in  the  four 
cj'linden),  when  givinff  out  the  same  total  amnunt  of  power. 

Mr.  Cramptox  replied,  that  a  (treater  effect  was  found  to  he 
prftfliiced  after  allowance  wax  maile  for  the  friction,  by  taking 
indicator-flin^rama,  and  tho  relative  consumption  of  the  water. 

Mr.  WuvTKJiBAD  thought  the  loss  by  back  pre«ure  would 
also  be  lets  in  the  case  of  the  two  ejlinders  than  wUb  the 
four. 


AMERICAN  IKXJKS.* 

Thr  tidal  position  of  the  United  Statoi  is  no  different  from 
our  own,  and  ko  peculiar,  thnt  the  docking  syvtem  has  been 
carried  out  in  a  manner  totally  independent  of  that  which  hati 
prevailed  in  this  country.  Accustomed  to  a  considerable  rifte 
and  fall  of  tide  on  the  Hhorea  around  our  islanda,  it  dne<i  not 
readily  «triko  un  that  the  jMXiition  of  any  other  country  does 
not  present  the  same  local  circumstances,  and,  so  far  as  ducking 
i*  concerned,  the  name  natural  facilities).  There  are  few  iif  otir 
rirer^  and  harbourn  in  which  a  ship  cannut  be  run  into  n  dock 
at  high  nater,  and  left  dry  at  low  water ;  and  consequently, 
except  in  extraordinary  CHtteti,  dock  works  for  rejMiiring  ships 
do  not  go  beyond  the  permanent  wnter-line.  Indeed,  in  many 
cases  all  we  have  to  do  \h  to  embank  a  certain  portion  of  the 
iihore,  and  provide  it  with  lock-gmteii.  Except  fur  particular 
purposes,  Ine  steam-engine  is  not  required  to  empty  ducks,  the 
ebb-tide  leaving  (he  vcKitel  on  the  dock  floor. 

It  U  perfectly  true  that  on  the  shores  of  our  colonies  the  rise 
of  tide  is  ^reat,  and  in  the  Bay  of  Fundy  to  un  enormous  and 
unesaniided  extent ;  but  as  we  go  south,  the  tidal  induenro  ia 
less,  anu  in  many  places  the  difference  between  higli  iind  low 
wuter  on  the  ithoren  of  the  United  Stales  is  nut  mure  than  two 
feet.  Hence,  until  a  comparatively  late  period,  the  coniitruc- 
tion  of  a  flouting  dry  dock  was  a  formidable  undertaking, 
inaanmoh  an  any  such  eHtnblishment  must  be  provided  with 
machinery  for  emptying  out  the  water.  Where  the  depth  of 
water  in-shore  i«  Nmall,  or  the  flats  run  out  far,  the  difficulty  of 
any  such  undertaking  is  enhanced.  The  couHetjuence  was,  that 
both  for  public  and  private  purpo»e»,  the  want  of  docking 
accommo<lntion  was  long  felt,  and,  M  comparetl  with  this 
country,  the  States  were  far  behindhand.  The  ingenuiW  of  our 
Atlantic  brethren  wa»,  however,  stimulated  by  these  diffieultiefi, 
and  the  result  hati  been  the  nuccesi^ful  working  out  of  a  number 
of  valuable  inventions,  and  the  organisnliuu  of  a  Hystem  of 
docking  thoroughly  original. 

Morton'd  and  other  slips  for  hauling  nhips  bodily,  at  first 
chiefly  engaged  the  attention  of  the  engineert,  but  variuus  forms 
of  floating  ha]«in»  for  inclosing  shipping  were  propo^d  and 
ultimately  carried  out.  Of  these,  by  far  the  moot  copious 
account  in  that  given  by  Mr.  Hyde  Clarke,  in  ^Veale's  'Quarterly 
Papers  0 It  Engineerintr,"  under  the  head  of  the  "Floating  13ry 
Docks  of  New  Vork."  This  contains  practical  descriptioiiit 
and  engravinga  of  the  earlier  InventionEi,  and  brings  down  the 
history  of  the  Huhject  to  a  comparatively  late  date.  This  is 
continued  by  the  work  now  before  us,  in  which,  under  the 
title  of  the 'Naval  Dry  I>«cks  of  the  United  StAtes,'  General 
Charles  H.  Sttmrt,  the  Kntrioeor-in-Chief  of  the  United  States 
Navy,  describes  not  only  the  Floating  and  Sectional  Dry  Docks, 
but  completes  the  subject  by  giving  the  description  of  thot»e 
works  lately  constructed  by  the  navy  department,  and  which 
we  better  undentnnd  by  the  name  of  "Dry  Docks." 

I'he  difficulties  attending  theiie  latter  works  will  be  better 
conceived,  when  it  is  obser>-ed  that  it  was  not  until  IfliJ  that 
the  works  for  the  Dry  DiMjk  at  New  York  were  effectively 
begun,  although  the  urgency  of  such  an  establishment  for  the 
United  States  Navy  had  long  engaged  the  attention  of  public 
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men.  Oar  readers  know  well  enough  that  howover  valuable  the 
slip  is  for  hauling  up  8mii.ll  vesitels,  yet  that  it  la  difficult  to 
apply  It  to  first-clase  war-vea^els  or  stcumerk  So  liable  are 
vessels  to  strain,  thnt  among  onr  own  shipbuilders  objections 
are  entertained  even  to  launching  ncwly-built  vesacla  from  slip% 
and  for  that  reason  many  prefer  building  them  in  dock  mnd 
floating  them  out.  Nevertheless,  the  exigeaciee  of  the  commer- 
cial navy  rvi|uiring  it,  New  Vork  had  tome  gigantic  slips,  ia 
which  great  operations  have  been  conducted.  Plansof  machinery 
for  this  pur|H>se  will  he  »een  in  ^ VVeale's  Papers.*  The  favuurite 
plan  in  the  .\tlantic  cities  fur  some  time  was  to  bring  the  ships 
over  a  nmken  and  hollow  raft,  on  the  exhaustion  uf  the  water 
from  which  the  sliip  was  borne  to  the  surface  and  lay  on  a  cradle 
high  and  dr)',  with  n  good  platform  around  her,  on  which  the 
ship  carpenters  could  work.  The  great  advantage  of  moat  of 
these  plana  is,  that  the  i^hip  is  kept  in  a  horizontal  or  floatable 
position,  and  thereby  the  strain  is  diminished.  Timber  being 
cheap  in  the  Atlantic  States,  and  space  abundant  In  the  watera, 
the  construction  of  these  floating  establislimcnts,  which  can  be 
steam-tugged  to  any  required  spot,  presentt*  great  advantages. 

The  retjuirenients  of  the  naval  establish menta  are  otherwise; 
although  at  inferior  navy  eslabUslimenta,  and  at  San  Kranoisoo, 
flnatingnnd  sectional  timber  docks  have  been  nuthuriaed,  from 
uiotive«  of  cciinuniy.  Yet  at  the  great  permanent  estabUab- 
ments  it  is  esseutial  there  should  be  a  large  dock  in  one  fixed 
spot,  where  it  can  be  fortified  and  defended.  This  explaiiw  tlM 
anxiety  to  construct  what  is  called  the  '''Granite  Dry  Dock" 
at  New  Vork. 

We  should  observe  that  the  work  of  General  Stuart,  who  has 
had  part  in  the  operationR,  is  one  which  ti  an  aooeaidon  to  pro- 
fessional literature,  and  very  honourable  to  the  country  wtiich 
produces  it.  It  in  one  of  th<M«  works  which  must  become  a 
standard  in  the  professional  librnr}',  taking  its  place  by  the  tiit 
of  the  productioiu  of  our  leading  men.  The  letterpress  ami 
the  engraviiigit,  which  are  so  much  more  important  to  practical 
men,  have  been  produced  in  New  York;  they  are  of  a  very 
hiind«ome  style,  and  the  latter  numerous  and  copious  in  details, 
(ieneral  Stunrt  has  by  thiti  publication  done  a  service  which 
will  be  as  much  esteemed  by  his  brethren  and  countrymen  on 
thin  vide  of  the  Atlantic  as  by  tho^e  beyond  the  broad  Mft^ 
among  vrhom  he  was  born.  It  is  one  of  the  moKt  iraporlant 
profesitional  contributions  we  have  yet  received  from  the  other 
side,  and  to  us  not  without  great  practical  utility,  becau9e  with 
the  citenHiun  of  our  relations,  tliere  are  manv  places  in  our 
Indian  empire  and  in  our  colonial  posaessiona  where  works  of  a 
like  character  are  reiiutred,  and  indeed  in  many  foreign  coun- 
tries, on  the  Baltic  and  the  ^fediterraneait,  where  uur  engineers 
practUe^  and  where  the  value  of  this  guide  will  be  sensibly 
felt. 

The  greater  portion  of  the  volume  and  the  most  copious 
detnils  are  given  to  the  New  Vork  Dock,  and  acx]uire  the  more 
valuable  character  as  they  are  to  a  great  degree  derived  from 
the  Generul'fl  own  observations.  Many  of  these  details  are  of 
local  reference,  as  the  effttmates  of  contractors  and  the  prioe  of 
works,  but  many  of  them  are  of  general  and  practical  applies- 
tiiin.  Our  space  will  not  permit  us  to  avail  ourselves  tu  any 
great  extent  of  those  portions  of  the  text  in  which  the  writer 
enters  upon  many  practical  points  of  interest  which  aros4 
during  the  progress  of  works  so  great  and  so  difficult,  and  we 
must  therefore  content  ourselves  with  a  partial  description. 

The  duck  of  which  we  are  speaking  was  run  out  into  Walls- 
bout  Uny,  an  arm  of  the  East  lliver,  and  required  the  construc- 
tion of  a  cofferdam,  within  which  the  works  had  to  he  carried 
on.  It  may  very  well  be  conceived  that  sudi  a  cofferdam  pr«- 
sented  very  great  difficulties,  inasmuch  aa  piles  of  50  feet  in 
length  haci  to  he  Kunk  without  reacliing  hard  ground,  the 
bottom  uf  the  bay  being  10  feet  of  ulusher  quicksand.  Several 
breacheH  occurred  in  tne  progress  of  the  works,  which  required 
skilful  treatment,  and  these  operations  are  fully  narrated. 
The  piles  were  first  driven  with  a  tieadwheel,  but  afterwards 
the  steam  pile-driver  was  used  with  great  economy  of  time, 
and  we  presume  of  money.  At  any  rate,  it  was  of  importance 
to  get  the  inclosure  completed  as  early  as  possible,  for  it  was 
only  then  that  it  could  he  stayed  within  so  as  to  resist  the  grwt 
pressure  of  the  waters  of  the  inlet. 

The  tenipornry  expedients  uf  securing  the  coffering  to  tite 
shore  by  chain  cables  were  found  very  unaatisfactory,  several 
cables  having  parted  in  stonna,  aud  the  work  requiring  close 
watdiing.  During  tlie  course  of  the  work,  green  pile^  were 
substituted  fur  seasoned  piles,  as  it  was  found  the  latter  being 
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drier,  were  readily  dplit  nnder  tlie  pile-driver.  General  Stuart 
I^VM  manv  pRrticii)«ni  as  tu  the  pile-driving,  and  an  tu  the 
practice  di  Naamytli's  eteam  uile-driver,  which  will  be  found  of 
value,  because  the  extent  of  operntions  was  great.  In  June 
1647,  a  pile  wail  driven  43  feet  with  Nasroyth's  pile-driver,  and 
then  atiother  pile,  li  feet  deep,  driven  on  the  top  uf  that.  In 
•ome  caaes  thepilea  were  driven  95  feet  thruufch  the  auhttoil, 
and  yet  the  cofFerdani  whs  wenk.  The  situation  seems  to  have 
Eieen  one  in  whiclt  FottHH  hvdrnulic  proci-sK  wimld  have  heeii 
valuable,  but  it  had  not  thenlieen  pructicnlly  applied  un  alarge 
scale. 

Af  might  be  espected,  bottom  tiprinKH  were  among  the  most 
troubleiume  opponents  in  currying  on  tne  works.  These  springs 
were  met  with  when  tlie  exciivnlioii  had  extended  to  withiu 
about  6  feet  of  the  required  level  fur  the  fouiulntions.  These 
springa,  it  mav  be  netted,  were  of  freiih  uater.  although  the  bay 
water  wmt  «alt;  Hnil  they  came  evidently  from  a  (Stratum  uf 
OOasiderahle  depth,  the  veins  of  watt>r,  even  when  cimtiguouii 
to  each  other,  not  being  always  connected  together,  and  supptied, 
doubtless,  from  a  high  source.  Their  temperature  was  nigher 
than  that  of  the  wster  in  the  Hay,  and  the  flow  ww  nut  affected 
by  the  rifte  and  full  of  the  tide^t. 

One  difficulty  attaching  tu  thettc  springs  waa,  that  they  carried 
sand  in  suKpennion.  This  tand  is  described  an  so  fine  and  Impal- 
pable that  it  iiisinuateil  it»elf  even  through  the  cheeks  and  crackit 
of  the  timbers,  to  the  danger  of  the  Aurniunding  workii.  It  wus 
necesHary,  therefore,  to  provide  for  the  fluw  of  the  water,  and 
to  check  at  the  same  tim?  the  escape  of  the  Hand. 

One  of  the  niOMt  powerful  springs,  says  <?enern]  Stuart,  was 
that  met  with  nenr  the  temporary  pump-well  at  the  north-east 
corner  of  the  dock.  The  brat  case  of  undermining  from  this 
spring  was  the  settlement  of  the  piles  driven  to  support  the 
puropaaud  engine,  rendering  it  nowssary  to  change  the  pump- 
wrall;  bat  the  spring  followe<l,  and  compelled  another  change  of 
the  well.  This  spring  was  driven  <iut  uf  the  old  well,  by  filling 
it  with  pilea,  but  it  immediately  burst  up  among  the  foundation 
piles  of  the  dock,  near  by.  In  a  single  day  it  made  a  hole. 
In  which  a  pole  whs  run  down  to  the  depth  of  SO  feet  below 
the  foundation  timbers.  i>ne  hundred  and  fifty  cubic  feet  of 
Cfihble  stone  was  thrown  into  this  hole,  which  settled  10  feet 
during  the  night,  nnd  Ho  cubic  feet  were  thn^twn  in  the  next 
day,  which  drove  the  spring  to  another  place,  where  it  under- 
mined and  burst  up  through  a  bed  of  concrete  'i  feet  thick. 
This  new  hollow  was  neveral  times  filled  up  with  concrete, 
leaving  a  tube  fur  the  water  to  flow  through;  but  in  a  few  days 
it  burst  up  through  a  heavy  body  of  concrete,  in  a  place  li  feet 
distant,  where  it  soon  undermined  the  cinicrete,  and  even  the 
fouodatiuo  piles,  do  that  they  settled  from  !  to  3  inches. 
These  foundation  piles  so  affected  were  33  feet  in  length,  driven 
by  a  hammer  weigning  'J'^M)  Ih.,  fulling  .1j  feet  at  the  last  blow, 
with  an  averug-e  uf  seventy-six  blows  to  each  pile,  the  lost  one 
of  which  did  not  move  the  pile  above  half-an-inch. 

It  may  well  he  imagined  that  this  last  result  was  viewed  with 
alarm,  and  that  the  most  complete  measures  were  resolved  upon 
to  prevent  fuilhrr  injury.  It  was  determined,  therefore,  to 
drive  as  many  additional  piles  as  oiuld  he  forced  into  the  space, 
and,  by  means  uf  fnllowent.  to  force  thow  already  driven  an 
deep  18  possible.  ThiK  work  having  been  done,  although  under 
very  di»Advantageous  circumstnnres,  the  old  concrete  wan 
removed  to  a  depth  of  *i()  inches  below  the  top  of  the 
piles;  an  area  of  about  1000  square  feet  around  the  spring 
was  then  planked,  un  which  a  floor  of  brick  wan  laid  in  dry 
cement,  and  un  that  another  hiyer  of  brick  was  set  in  murlar 
made  of  Koman  cement.  The  space  was  next  tilled  up  with 
concrete,  and  the  foundations  completed  over  all,  in  the  usual 
manner,  and  with  the  Kreatest  dispntch  possible.  Several  vent 
boles  were  left  through  the  floor  and  foufidations.  After  a  few 
days'  interval,  when  the  cement  Irad  become  well  set,  the  spring 
wa(<  forced  up  to  a  level  of  10  feet  above  the  former  outlet,  and 
at  this  point  it  Huwed  clear  and  no  longer  charged  with  sand. 

The  other  bottom  sjrrings  were,  it  is  s^id,  forty  in  number, 
and  were,  many  of  iheni,  uf  the  same  otistiiiate  character,  hut 
were  treated  with  piiuhI  Kiicceiw.  Two  of  these  springs,  it 
■ecma,  were  accidcntaily  closed  by  freezing  in  IStH,  and  forced 
up,  in  one  case  8-i0,  and  in  the  other  WOO  Mpiare  feet  of  the 
foundations.  ThiB  injury  tmtk  plwce  between  the  lower  timbers 
and  the  planking,  lifting  als4»  the  first  course  of  the  stone  door. 
which  WHS  from  I'i  to  15  inches  thick.  None  of  the  springs 
were  closed  until  the  inverted  arches  of  masonry  had  been  laid, 
aod  the  cement  had  become  well  set.    Kven  then  the  pressure 


on  the  bottom  of  the  floor  was  so  great  that  the  water  cnme 
through  the  jnintH,  though  it  did  not  disturb  the  stone.  The 
arrangement  proposed  to  be  effected  was  to  bring  up  all  the 
springs  through  the  foundation   in   lead  pipes,   and  leave  no 

I  treasure  upon  it  until  the  masonry  was  laid,  and  the  cement 
lad  become  well  set;  but  tltere  were  many  minute  veins  of 
water  unnoticed  when  the  foundation  was  laid,  which  exerted  a 
force  upon  the  cement  joinlrt,  rendering  their  setting  very 
slow,  and  making  it  neeesaary  to  caulk  them  carefulfy  with 
Koman  cement  and  fine  Hockaway  sand,  in  If*5o  and  1S3I, 

Beside  the  main  gate,  hereafter  to  be  described,  there  are 
balance  gates  of  verv  ingenious  construction  carried  out  by 
General  Stuart  himself,  and  in  which  he  introduced  the  latest 
English  !cystem  of  construction,  but  with  some  mnflifirations, 
and  carried  out  on  the  largest  scale  yet  acromplished.  The 
floating  gate  or  euisfton  is  a  eurions  work,  being  an  inm  vessel 
or  ship,  with  keel  and  ctems  made  to  fit  the  grooves  in  the 
masonry  at  the  entrance  of  the  dock.  By  admitting  water  into 
this  vessel  it  sinks  and  settles  in  the  grfK»vi>((,  and  form<s  a 
barrier  against  the  sea.  It  is  removed  from  its  place  by  pumping 
out  water  sufficient  to  raise  it  clear  of  the  grooves,  which  are 
wider  apart  at  tup  than  at  bottom.  A  contrivance  of  this  kind 
is  very  seldom  likely  to  be  reijuired  in  Kngland. 

After  fully  describing  the  detaili*  of  the  New  York  Dock,  and 
giving  generul  desrripliunA  of  the  other  docks,  with  engravings, 
the  writer  enters  upon  the  second  part  of  his  subject,  copious 
enough  to  make  another  volume,  that  of  floating  dry  docks. 
The  chief  work  here  described  is  the  Philadelphia  Floating 
Dock.  There  is  likewise  described  what  is  called  a  Balance 
Floating  Dock,  wliit'h  has  not  yet  been  made  known  to  the 
profession  to  ajiy  extent;  and  the  Sectional  Floating  Dock, 
which  is  however  more  copiously  illuatrated,  and  on  a  larger 
scale,  in  Wealc's  ^^uarterly  Papers.' 

Id  concluding  this  sliurt  sketch  of  the  work,  we  can  but 
repeat  what  we  said  in  the  beginning,  that  it  is  one  of  a  class 
which  raises  the  character  of  the  profession  as  well  as  that  of 
the  enrineer  by  whom  it  is  written;  and  we  hope  to  welcome 
many  like  productions  from  (leneral  Stuart  and  our  fellow 
countrymen, — no  longer  so  far  distant  from  us,  but  brought  by 
the  powers  of  steam  within  a  few  days'  reach. 


NB>V    TOWN    HALL,    WIGAN. 

R.  Lane,  £sq.,  Architect. 

(mtk  an  Engraving^  Ptate  XX.XIII.) 

O.y  the  nth  August  last,  the  foundation  stone  of  this  public  hall 
was  laid  by  X,  iilckerstey,  K^q.,  the  Mayor,  in  the  presence  of 
the  corporation,  the  members  fur  the  borough,  the  lucal  clergy, 
and  a  large  number  i*f  persons.  It  is  to  he  erected  from  the 
design  of  U.  Lane,  Esq.,  architect,  of  Manchester,  by  Mr.  Fair- 
clough,  contractor,  at  a  cost  of  ^^'iUil.;  but  the  expi'nses  of 
lighting,  warming,  and  fitting  up  the  hall  are  anticipated  tu  be 
a^ut  iipo/.  mure. 

The  facade  is  of  an  Italian  character,  the  lower  compartment 
being  of  stone,  with  a  granulated  rustic  basement,  terminating 
with  a  deep  facia  and  moulded  stringcourse.  The  upper  com- 
partment isof  Mtock  brickwork,  with  stone  quoins  ana  dressings 
to  windows,  flurmDunte<l  by  a  b<ild  modilliun  cornice,  facia,  and 
neck-mould.  In  the  centre  is  a  circular-headed  recess  in  stone, 
formed  with  quoins  corresponding  with  those  at  the  external 
angles  of  the  building,  inclosing  a  door-case  with  Doric  co- 
lumns, nod  etitAblnturc  with  triglyphs  and  dental  cornice,  having 
a  circular-headed  doorway  with  moulded  imposts  and  archivolt, 
car%'ed  spandrils  and  key-stone.  The  central  window  over  is 
circular- beaded,  and  ornamented  with  a  carved  wcroU  band. 
The  whole  front,  though  simple  in  its  forms,  is  rich  and  effec- 
tive. 

In  the  internal  arrangements,  a  flight  of  steps,  13  feet  wide, 
leads  to  ihc  vestibule  and  principal  stnircase.  Ou  the  right  and 
left  uf  the  entrance  itt  tlie  libmry  and  iiewB-rouni,  and  com- 
mittee ruoni,  and  from  the  centre  uf  the  ventibule  are  the  doors 
leading  to  the  large  public  room,  HO  feet  long  by  io  feet  wide, 
and  30  feet  high,  fitted  up  with  a  spacious  urclieslra  at  the  end, 
adec[itate  for  concerts  on  a  large  scale.  Over  the  litirary  and 
neww-room  is  a  large  saloon,  40  feet  by  30  feet,  for  balls,  public 
meetings,  lectures,  &c.  The  space  below  the  targe  room  \% 
intended  tu  be  appropriated  to  the  purposes  uf  a  mechanics' 
institution. 
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LONDON    CATTLE    MARKETS. 

Sm — As  public  attention  appears  to  be  at  present  sumewhat 
directed  to  the  discussion  of  tne  future  ponition  of  the  London 
live  cattle  market,  you  may,  perhaps,  be  ho  Kood  as  to  insert  in 
vour  valuable  Journal  the  following  observations  on  the  subject. 
1  venture  ti>  intrude  them  upon  your  notice  because,  firstly^  I 
have  had  occasion  to  examine  the  subject  in  considerable  detail ; 
and,  (secondly,  berauAe  I  believe  that  the  expression  uf  s  sincere 
opiulon  must  alwavit  serve  to  elucidate  truth,  even  Khould  it  be 
arrived  at  from  imperfect  data,  or  be  incorrect  in  itself. 

One  of  the  most  serious  objections  to  the  retention  of  b 
r.nttle- market  in  »  city  »ppears  to  me  to  consist  in  the  inter- 
ference nitb  the  traflic  throu);h  the  streets,  and  the  sulTerinfcs 
the  animals  must  endure  whilst  passing  over  the  hard  roadc 
Thin  mi^hl,  to  a  certain  extent,  be  obrtated  by  forminj^  lartre 
luirs^  alile  to  receive  the  rnhximum  number  of  cattle  exposed, 
round  the  market.  If  this  were  done,  it  would  be  easy  to  drive 
the  cattle  at  such  hours  thnt  their  entry  into  the  market  j^huuld 
tiike  place  when  no  currin^es  were  pacing  through  the  streets; 
they  would  be  taken  to  the  luirs  after  beinK  sold,  and  conducted 
to  the  different  butchen'  ithops,  or  the  various  siaughterhouscs, 
at  the  next  period  of  cessation  of  traffic.  The  aufferliura  of  the 
rattle  do  not,  however,  admit  of  so  simple  a  remedy.  The  very 
fact  of  the  market  being  in  the  centre  uf  a  city  renders  it  im- 
possible that  the  apprnacheH  nliould  be  other  tlmn  paved  roads, 
tiecause  in  Kuch  poi-itions  the  daily  traffic  would  destroy  any 
mncBdnmined  roads  with  frightful  rapidity.  But  it  may  be 
ipiostion&tite  whether,  after  all,  it  he  not  a  reliiiement  of  com- 
passion for  the  animals  to  attach  so  much  importance  to  their 
comfort  during  the  hours  immediately  preceding  their  slaughter. 
Nor,  if  the  market  were  sufBciently  capacious  to  avoid  unneces- 
sary beating  in  order  to  arrange  them,  and  sufficiently  well 
arranged  to  obviate  the  necessity  for  the  cruel  mode  of  removing 
them  which  now  prevails,  docs  it  si^em  to  me  that  the  question 
of  the  r4mdway  is  really  of  much  importance. 

There  is  another  serious  objection  to  the  existence  of  a  market 
in  the  interior  of  a  city — v'xz.y  that  in  such  cases  it  becomes  the 
centre  of  a  class  of  industry  susceptible  of  becoming  prejudicial 
to  the  pubHchealth,  unless  it  be  very  carefully  controlled  by  the 
municipal  authorities.  This  is  especially  true  in  our  own 
country,  where  all  represMve  action,  tn  questions  of  nuisance,  is 
tx  post  facto.  It  may  be  also  true  that  when  the  power  to 
control  such  trades  lies,  as  it  does  in  our  corporations,  with 
parties  elected  by  and  from  the  very  people  exercitting  them, 
such  power  will  never  be  efficiently  or  carefully  enforced.  Be 
that  as  it  may,  it  is  certain  that  around  all  the  c^nglish  markets 
held  in  the  middle  of  towns,  we  find  tbe  foulest  and  most  dis- 
graceful assemblages  of  corruption  and  iniquity  accompanying 
§uch  trades  and  caltingK  c;irried  on  in  such  a  manner  as  to  revolt 
every  well-regulated  mind,  even  if  the  possessors  of  the  latter 
should  not  have  a  too  delicate  sense  of  smell. 

Indeed,  Smithlield  itself  is  a  gross  iniquity:  but  "worse 
remains  behind" — the  neigh  bo  urhoo<l  is  fouler  still.  And  more- 
over, it  i.H  to  he  observed  that  Smitlifield  is  an  intolerable 
nuisance  for  only  two  days  out  of  tbe  seven,  whilst  the 
neighbourhood  is  a  permanent  centre  of  mental  and  physical 
contagion. 

Sroithfield  market  is  condemned  ;  and  sooner  or  later  it  must 
he  abolished,  nlthough  as  the  Act  for  its  aholitloin  was  passed  by 
the  last  Administration,  it  is  more  than  probable  that  some 
ridiculous  blunder  will  enable  the  City  authorities  still  to  resist. 
For,  in  passing,  we  may  observe  that  the  Whig  Administration 
have  very  ingeniously  contrived  to  spoil  every  measure  they 
introduced  for  the  improvement  of  our  ioternal  reituiations,  hv 
the  choice  of  their  agents.  Witness  the  Health  of  Towns  Bill, 
the  Sewers  Commission,  the  Extramural  Sepulture,  the  Water 
Supply,  &r.;  all  founded  upon  good  principles,  and  intended  to 
meet  the  requirements  of  some  urgent  necessity,  but  all  alike 
spoilt  by  the  incfipacity,  or  the  carelessness,  or  the  insolence  of 
tlie  agents  to  whom  they  were  intrusted.  In  fact,  as  the  ^Vhigs 
(t'ut  propose  the  Smithlield  Abolition  Bill,  it  is  fair  to  assume  a 
priori  that  they  have  again  compromised  a  neceBsary  measure— 
at  least  for  a  time. 

1'he  measure  was  neccMary  because,  firstly,  the  value  of  land 
in  the  City  is*  too  great  U>  admit  of  a  market  being  ever  con- 
structed there  sufficiently  large  to  obviate  the  nuisances  now 
attaching  to  the  market  itself;  secondly,  because  if  even  a  good 
market  could  have  been  constructed,  it  is  essential  that  the 
various  attendant  trades  diould  be  removed  elsewhere.      It 


seems,  however,  that  the  City  authorities  have  determined  ta 
carry  the  market  to  the  Caledonian  Fielda,  and  that  con<iiderahl0 
onpoKition  to  that  project  hail  arisen  on  the  port  of  the  inhabitant* 
of  the  neighbourhood. 

On  the  score  of  nuisance  I  cannot  say  that  I  think  that 
much  injury  will  be  inflicted  upon  them,  because,  to  my  mind  at 
least,  there  will  be  sn  advantage  in  the  substitution  of  a  large, 
open,  well-drained  market  for  the  evils  usually  attending  brick- 
fields near  London,  or  for  the  existing  accumulation  of  filth  m 
common  in  this  abandoned  part  of  the  metropolis.  Any  person 
who  will  take  the  trouble  tu  walk  near  the  Regent's  Cnnal  and 
the  (iasworks  must  at  once  have  ocular  and  nasal  demonstration 
that  an}*thing  like  a  market — quoad  market — which,  by  drawing 
together  many  people,  will  compel  the  parochial  authorities  to 
mend  their  ways,  must  produce  a  contingent  good  effect  apon 
the  neighbourhood  far  exceeding  any  nuisance  it  can  iuelf 
create.  But  it  may  fairly  be  questioned  whether  the  parochial 
authorities,  who  have  allowed  this  district  to  become  what  it  is, 
would  be  likely  to  regulate  the  slaughter-houses,  tripe -boilers^ 
bone-dressers,  and  other  trades  following  in  the  wake  of  a 
market;  and  in  case  these  nuisances  should  be  allowed  to 
develope  themoelvos  with  all  the  nmk  luxuriance  of  the  existing 
laystAlls,  possibly  the  new  market  *ould  add  to  the  actual  evil. 
It  would  behove  the  City  authorities  to  adopt  such  prccautiuot 
OS  lie  in  their  power  tu  prevent  such  a  contingencv — it  behoves 
the  parochial  authorities  to  suppress  the  evils  which  now  exist, 
and  nereafier  they  will  he  morejustifiedin  interfering  with  such 
others  as  may  arise.  It  must,  however,  be  repeated,  that  if  ft 
market  bo  well  situated  and  properly  conitructed,  there  are 
really  no  nuisances  of  neceMitr  connected  with  it:  «o  that,  in 
fact,  the  question,  so  far  as  tne  public  is  concerned,  resolves 
itself  into  this — "Is  the  Hituation  proposed  the  best  which  coo 
be  found?"  For  several  reasons  I  say  "No;  and,  if  the  market 
must  be  in  tbe  northern  suburbs  of  London,  that  the  existing 
Islington  Market  is  in  a  better  situation." 

First,  Islington  Market  lies  higher,  and  ie,  therefore,  more 
easily  susceptible  of  being  drained. 

Secondly,  it  exists  <k  jttrc^  and  almost  die  /uct0j  so  that  oppo- 
sition on  that  score  cannot  be  maintained. 

Thirdly,  as  a  very  respectable  neighbourhood  surrounds  tbe 
market,  it  is  probable  that  great  vigllonce  will  he  obserrod  In 
preventing  the  establishment  of  the  usual  concomitant  nui- 
sances. 

Fourthly,  Islington  Market  is  situated  upon  the  principal 
line  of  arrival  of  cattle  for  the  London  market,  and  it  na>  very 
commodious  access  on  eveiy  side,  which  would  not  he  the  cose 
on  the  west  of  the  proposed  site  in  the  ('aledonian  Fields. 

Fifthly,  if  Islington  Market  be  somewhat  farther  removed 
from  the  Junction  ilailway  than  the  proposed  site,  yet  the 
nature  of  the  works  required  to  put  it  m  connectiou  therewith 
is  much  lighter.  And  ns  Islington  Market  could  at  present  be 
purchaxed  at  a  rate  urohahly  lower  than  the  new  site,  it  is  rea- 
sonable to  suppose  tbat  the  capital  outlay  would  be  less. 

Sixthly — and  this  is  the  most  important  consideration— if 
London  he  divided  into  a  series  of  districts  it  will  be  found  that 
Islington  Market  i.*  considerablr  nearer  to  the  mean  centre  of 
gravity  of  those  diittrictii  than  tae  Caledonian  Fields;  and  thnt 
consequently  the  distance,  to  he  traverrted  in  going  to  and  fro 
the  market,  will  bo  loss  in  the  former  than  than  in  the  latter 
case;  and  at  the  same  time  the  access  from  all  quarters  is  &r 
easier. 

1  have,  in  the  above  remarks,  studiously  avoided  eoteriiu 
into  the  question  of  the  advisability  of  concentrating  the  whole 
of  the  cattle  trade  to  one  spot.  Indeed,  for  many  reasons  It 
would  appear  to  be  preferable  to  form  two,  or  perhaps  three, 
markets  at  much  greater  distances.  1  have  token  it  for  granted, 
however,  that  the  Government  project  is  to  ho  carried  iotu 
effect,  and  the  great  cattle-marlcet  formed  at  some  spot  in 
the  northern  Huburbs;  and  really,  if  those  very  questionable 
considerations  ore  tu  be  accepted  as  the  jiot^tulutes  in  the  dis- 
cussion of  the  subject,  it  appears  to  me  that  Islington  possesses 
such  advantages  over  its  more  favoured  rival  as  to  warrant  the 
expression  of  surprise  at  least  that  the  vested  rights  of  lis  pKH 
prietary  should  have  been  so  entirely  neglected. 

G.  R.B. 

London,  July  Sift,  1&5S. 
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^^^^^  TIMBER    AND   0RNA3IENTAL   WOODS. 

WOODS.  NATIVE  OP  OB  GKOV^  IN  BRITAIN-e-mtimW                               ^H 

^^        At  the  Gieat  Exhibition  there  waiiexhihiteil  m  valuable  collec- 

^^^^^^H 

tion  of  woodd  from  all  parts  of  the  world,  by  Mr.  W.  \V.  Saun- 
ders, which  wM  particularly  interestin*:  un  account  of  its  oxtent 
and  Brrangement,  the  woods  being  all  labelled  and  claNKifiMi ; 
1           and  their  value  is  greatly  enhanced  by  the  publication  nf  the 
1          following  clasaified  ratnlog^ue.     The  Jui^  awarded  Mr  Saunder& 
1          «  Prize  Medal  for  the  series. 
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Very  toafb  and  elaeUc;  rauchuied                 ^^^| 
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weight,  aod  for  naklaf  oara.             ^^^^^H 

^1                               WOODil,  NATIVE  OP  OR  GROWN  IN  BBITAIH. 
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Ltatodciidroa  tuliplfera  [taUp  tiM} 

27 

2 

•4M 

AppamiUy  of  UlUa  vaiii«(  altalci         ^_^^| 

„           „    L«liM  afKIUune; 

4& 

ft 

■7*1 

to  a  Urge  iiaa                                 ^^^^H 

Atb,  eoBBMo.    jn  FrKxlnim. 

Local,    aor  BoMnla 

^^^^^^^H 

H     moudUln.     *et  Pyrui 

UagDoUa  glauca     .        ,        ,        , 

ai 

7 

■ioa 

^^^^^H 

Aapca.    Kc  Pouulu* 

Uagoolla  graMlllora— Putaay 

B7 

i 

Mr 

In  Ibe  Ualicd  Sutai  growi  with  ■        ^^^^H 

cJaar  eteiD  of  CO  to  60  feci  hi<b.                  ^H 

Bcccti.  conaioa.    jm  Kafua 

tlaple.    »rr  Acar  carapaatra 

^^^H 

Bcrbcrrtt  nUgartt  (8*rb«rrr) 

57 

u 

CM 

Va«drUalrhr«reliir 

Uorua  Dlftra  (cawioo  aiulbMTy)- 

41 

t 

•Ml 

SofBffUniea  naed  for  farnluirr,  and                  ^^| 

BrtaU  albs  (oaiaaa  blKli}— Sp- 

M 

14 

■Mrt 

iDfertorUi  qaalltr  1  nuch  utMl  In 

Uoniake 

by  turneraj  of  llUie  darabtlUy                    ^^H 

piBB 

Iba  Mttb  of  Eiialand  and  Scot- 
land fbr  itaraa  or  hantog.  barrel* 

UiMiDlaln  aah.    ae*  Fyrna 

^^^m 

Uulberry.    mc  Hnnii 

^^H 

BlfsoKU  (adlcmnft— Morllkfcc 

Itt 

a 

•Ml? 

Nrgundo  fhululfDliiuii — Waada> 

33 

u 

■its 

Ralber  BQ«-|rBtaed,  but  of  llUle                  ^H 

Jtlrctt,  camiDoii.    (M  B*lwl« 

worth 

ralua                                                           ^^H 

■iHkifcon.    10  Pniau 

Nat.    tM  Cotykii 

^^H 

38 

d 

-a4ft 
'firiH 

Vvry  tmiRli  i  malaa  nctlleni  coga 
fttt  wb*#U  t  fnrmi  a  good  char- 
coal i  mveh  raluvd  fur  fuai 

Oak.    atvQucTcua— Hardaa,  Kent 

Pear.    «m  Pyrua 
Pine.    *M  Pitiua 

50 

8 

■Mib 

Ihie  oat  of  a  deep  culUiig  of  Ibe                   ^^| 
a<Mitb.Eutem  Ball  way                              ^^H 

^H      CaMAan  run  (mvt  etieunil>— 

27 

< 

■4M 

Uaio  aUn,  near  the  ground 

Plnika  PIcea  [allnr  Ar) 

■i3 

» 

»:o 

Uaid  for  hooae  carpcotry,  taaala  o(         ^^^^H 

^H           EpplDf 

amall  eaiaeU,  4cc.                                   ^^^^H 

^^1                                (cbunul)— Conw 

3S 

7 

■5SS 

Uafd  In  a blpbDlldTBg  i  la  much  In 

„                  „     Wandeworth 

28 

7 

■4S6 

^^^^^^M 

^         -IJ 

rcpata  lor  pnata  and  ralta,  bop- 
poloa,  Ac 
dald  t«  bt  rrry  darabUi    capable 

Plout  aylvaatrla   (pine)  —  Oi ford 
ahlra 

..      rscoichlr)    H    . 

■u 

A 

S8I> 

Much  oatd  for  ra/tera,  gtrdna,  and         ^^^^H 

houae  carpentry                                    ^^^^^H 

Uueb  DBed  for  hoote  earpcoirr           ^^^^^H 

CMalpa  trrUvxToUK— KsrtlKkt    . 

W 

4 

-431) 

l» 

ft 

•aw 

of  a  flaa  p«liab 

Plaoe.    Mr  Plataiiua 

^^^^^^^1 

Cedar  of  L<b«floi)-    H'  C«draa 

Plaianui     onefllaUa       (plaiifl)  — 

w 

12 

•8M 

An  Inferior  wood ;    mnch  tued  b)         ^^^^H 

C«dn»  litxol  (cfldar  of  Lebanofi} 

se 

18 

•«2I 

Uaed  for  furalture,  lonteUmea  (Or 

Watida  worth 

the  l-erant  lor  (iimltorc,  &c.                       ^^H 

n _ 

onaotnuU  JolMrjr  work 

..    Waoda- 

88 

/ 

•su 

Sbnwa  a  pmiy  muuled  8gtin  tf         __^^M 

^n                                            Kc« 

M 

2 

■J47 

itortb 

cut  with  the  ray                               ^^^^^H 

^^B        CrtMem 

»                •• 

38 

ft 

•589 

^^^^^^H 

^V              pO)       ,,0) 

1^^      Cbmm  ninrta  (lf«T  i>uk«  ebtr- 
rjr— Waaonrartb 

W 

13 

■M8 

Plstanua  ap.  (Scotch  pU^;— Scot. 

» 

8 

•MB 

^^^^^^1 

41 

1 

HiS? 

Plun.    «M  ProDua 

^^^^^^M 

coaiiMO  furniture 

Pornvgraaata.    *m  Pualta 

^^^^^^^H 

1                     11           m    [owaptop  cbcrrir^  • 

»S 

A 

■Ml 

EicrllcDt  for  conmon   famlture. 

Poyutoa  ilba  (Abele)      . 

27 

11 

'*ti 

Ugbt  and  toft,  of  IllUe  Taloe              ^^^^H 

^K 

■nd  mocfa  In  repute )  It  wcrka 

„           [whlla  |>op]ar)  ^— 

3ft 

9 

4UK 

^^^^^^^M 

■ 

caalJr,  and  takca  a  fine  poUah 

Wandivarth 

^^^M 

^V    _    ..                            ..     Ipplnf 

43 

i 

■C7S 

Popolo*  dllatata   (t^oitiardy  pop 

21 

IS 

■.w> 

Son  and  apongr  i  rapidly  decaying                ^^H 
nnlaei  kept  flry                                               ^^H 

1             Cbwrf  •    !•«  CtTwiu 

lar:— Waiidaworlli 

CkctBiit,  bon*.    HW  £kiiIdj 

pDpalaa  trewala  (aipCB)— Eppiaf 

31 

2 

-4iiti 

The  lower  put  t-f  the  main  •icm  i                ^^H 

Cke*n«t(  tRTvcL    m*  ChUiw* 

aaed   by   turuera,   aud  lor    dry          ^^^^^M 

Cork  tfM.    «tt  Unfrraa 

carptauy                                           ^^^^^m 

Coryliu  Avellatia  (i-ammBD  not)    . 

H 

« 

■Wfl 

Tbe  ytrang  wowl  b  uicd  for  flabing 
toda,  walUof-atlcka,  &c 

Popalua  ip.  (Scotch  poplar) — Scol' 
land 

M 

8 

■UQ 

^^H 

^H                           ,.   (Altictt)— Oxfonlah. 

« 

li 

■flW 

Ftuaat  amenlaca  {apricot)—  Uort- 

4e 

13 

749 

Bard  and  flargralord                             ^^^^H 

U 

13 

•s;:i 

lake 

^^^H 

^H                                                 Kpptog   . 

J7 

4 

■AKB 

PfuuuidOBMi.  (damaoo) — Waada- 

4,-> 

6 

728 

Hard  and  Goe-eralaed  i    not  very                   ^^M 
danblat  tued  tor  tumlsg.  Ac.                    ^H 

[^^     Cnb.  Mtfrnu 

worth 

CkattMoa  Mracsalba  (vhltatbora) 
Ijrplat 

4A 

14 

■?34 

Hard,  ttm,  aad  auaccpUbla  of  a 
fine  pot  lab 

PTU»ru  domeatlca  (UiImm  pliunj 
—  Oxford*  litre 

44 

i 

712 

H 

Capn»fua  ■aapMvlmia  —  Hon 

M 

10 

■AU 

Plflc-fTalttcd  and  bagraat)    rary 

PruDiu  laiuvceraiai  (taDrcl)  . 

4>!l 

U 

7M 

Hard,  compact,  pollablng  well                          ^^M 

Ul(« 

d  arable. 

..     Kpplnd 

42 

a 

■d;7 

SpeclineD  from  an  old  plant                              ^^M 
Hard,  capaMe  of  a  8ne  puliab,  bot                   ^H 

u Cjibua  labaranm  (nfflntaa  labnr- 

4t 

fl 

■7» 

Hard  and  d  arable  1  nmch  uacd  by 

PruiiDi  iplnoM  (blachthom}-  Ox 

■U 

11 

-«KI 

I^H          Bun. — OsCunlaUra 

tumen  aod  joluera 

fonlthlre 

■  pi  to  ipllt                                                        ^H 

^H                                               Wada- 

runlca  granatum— >f  on  lake . 

Vj 

4 

-«& 

HuiJ  ard  cluae- grained                                      ^^H 

^^         vorth 

Pynu  aiKUpaiU  (mouutalu  aah)— 

.-» 

6 

•1114 

KlDe-gralQcd,  hard,  like*  a  good                   ^^M 
polith  :  uaed  In  turaeiy,  aad  fur                   ^^H 

^^       DanauB.     m«  Pnuraa 

Vorkahlr* 

.              E)d«r.  comaian.    km  Sanbacut 

Diutlcal  luiirunKata                                    ^^M 

Elm.    Mf  I'lmui 

»                           -t    Epplng 

S9 

8 

'833 

^^1 

KuooriDUa  «nroi>vm  (lucc-wood) 

M 

0 

•A44 

Uaed  foe  akevMSi  btrd,  and  fine. 
grained 

Pyms  comtntiob  (Bergainot  pear, 
— Banaoadaey 

■» 

V 

••17 

Suoflir,    tompaci.  rloac>gra1ned  i                  ^^M 
Deed  for  luiiilnit  b«ndle«tni«ola                    ^^| 

Eooorraoa  I — Wand  awofth 

n 

d 

■ilS 

8cc.t  (akck  a  gvod  black  dfe.                         ^^M 

Fajpii  aflvaUca  (contnoD  batcb]— 

27 

0 

-4M 

Kroa  ibe  lower  bnaeb  af  a  large 

„           ,.      {pear)— Osfordali. 

ss 

10 

•818 

^^H 

1     ir« 

,.            .,    {garden  |war;'-Rp 

*0 

1 

•841 

Spffclnm  tram  tbc  npper  part  of                 ^^M 

k »           ..               ..         Oalbfd 

41 

» 

■S68 

iluib  uaed  for  eocaaoii  fornlttirc. 

plog 

th«  lualQ  alein                                                 ^^M 

^^B 

haadica  of  UmIi,  troodea  veatcla 

.,            „      ^awan'i  vg$  pear) 

M 

» 

•M3 

^^H 

^^H 

Ac.  J  wken  kept  dry,  la  durable. 

— Wandawortb 

^^H 

^H__*!                                         Efploi 

W 

14 

•838 

„            „  (wild  pear)— Epplng 

■« 

* 

•<w 

K  yooiig  tree  mt  near  ilic  groattil                  ^^M 

^^■Bnrt.    MtCoryliu 

■ 

■ 

1.                    M                 M                              It 

■ 

■ 

■810    Upper  pan  of  tfac  inala  attrn                         ^^H 

^^^^^F^^^^^          THE  CIVIL  ENGIXEER  AND  ARCmTECT'S  JOURNAL.       ^^^^^^^^H 

^^^B                          WOODS.  KATrVR  OP  OR  GROWN  IM  BnirAIN-Mnllmud. 

WOODS  OP  EUROPE!.                                                   ^| 

^^^ 

WfltUit  IspKi 

Weight 

Sped. 

B 

^^M                       lt«in,  ARD  PUCS  OT  OBOWTU. 

CuE?'?!. 

Ac 

SMKASKS. 

Mam  x¥0  fLAct  ow  MOmni. 

Cub!  PI 

Be 

aanABBB.                  ^H 

■ 

On* 

OraT. 

^^M 

It),    01. 

lb.  oa. 

^^1 

^^H                    Pyrvm  oulu  {■pplr}-'Ojirprd(MrT 

^     1) 

■s:o 

Abka  exniM  [Oantatc  deal)  . 

24    !!• 

-«M 

^^H 

^^^L^^                      H           Ciudcn  appla]— £p- 

W      7 

■Ml 

4p«dn*B  frooi  Ibt  vpftr  part  o( 

»                     •• 

Xt     J 

4t$; 

Wood  or  good  qiullty                      ^^M 

^^^^K          f'*! 

Ui«atem 

It                    II 

2o     i 

4hi 

^^^1 

^^^^^H                              tcnb}— Oxlbrdahlra . 

«l      S 

■721 

A  (n«  about  liir«nlv  yMn  old 
Hard,  doM.f  rminru,  iirmig 

(apran  Br>— Nertli 

17    10 

-3H3 

Uaed  for  cocaiMoo  earpeni/y  «wA     ^H 

^^^V                                           Varfcaliln 

4S      S 

■/"M 

fff  Burepa 

^^H 

^^^^^          PTToa  ■ortua  (Mrvkt  uw)— K|>- 

46    U 

■747 

Hard,  Anv-Kfairml,  cvn>|iacli  Much 

„             (apruiw)  . 

■a  u 

•413 

^^H 

^H                     plnf 

111  rvputc  (>v  n lliw tight*  fur  coatt, 
riictloii  nilirn,  ttc. 

Arbatna  l/neilo  (RwirainU,  C«U' 

i't     0 

•tui:i 

Hard,  cUMa.gTftUied  {  wed  by  tar.    ^H 

^^^H 

Btaruj— Albaoia 

oera                                                ^H 

^H                  Pyrw  tomlmllt— UlcDrWIrkt  . 

«      7 

■<79 

fftroof,  ttiw-gralatd  ^  for  turocn 
WmmT  tttf  ttukf  when  >gnl :  l> 

Bay.    rM  I^nnia 

^^1 

^^H                    U'ttwena    lt*s    [ertrgrMn    OAk}— 

O      i 

•7j; 

Hrrrh.    tM  Fratlnna 

^^B 

^^^^             WaadcwerUi 

dvaWc  and  atroog  «  and  mahet 
■a  ex<«U«al  cbartia*! 

Briuli  alba  (Norway  bUcb]— Nor- 
way 

»     V 

■ilb 

luFerlor  wood  t  oecaatowdlir  Md^^l 
la  ahlpbu  tiding                      ^^H^^^l 

^^^^^^^^1 

47      4 

■fcfl 

Rlrch.    MrBetala 

^^^^^^^^m 

^^^^^F                                                     Sarrpy 

M      3 

■M2 

OoX.     (M  8U>«M 

^^^^^^^1 

^^^^^^            Qucm*  ptdoocnliu  (£  aglkh  oak' 

30      0 

-624 

Uacb  nWcntrd  tor  ■hlpbnlldlair , 

Muioi  ■emptrrlrtna  (box)— Oalll 

Ml     13 

■871 

Uaed  by  tunan,  ttt.            ^^^^^M 

^^H                    —  SitMca 

ttir  itrviiflrii  and  ioimI  durable 

cla 

^^^^^^^^M 

^^^L^^^ 

of  Brill  bI)  wimkU 

••                       t.            .        . 

U     1(1 

■IS74 

Uucb  ued  by  tonvra            ^^^^^H 

^^^^^                                      <poUarda«ki 

44    IV 

•;i4 

Aq  old  ti«« 

Ca*taoea  vetca  {ebetnut)— Porta- 

4U     IS 

■«.V3 

Curuldrred  a  good  wood  wiMfi  M            1 

^^^^^M          —  WtDdiwonb 

ni 

t(M>  CI  Id                                                          1 

^^^^^r                                       (coomaB  Mk^ 

«>     14 

•SM 

Part  <ir  a  Urge  lawn  brancti 

Caalsiio  itPl  Pala— Pottiigal   . 

&i     11 

-4^9 

Uaed  la  ahlpbulldlnc                        i 

^                    —  Epplnj 

Cbciaat.    w*  Caitaaca 

^^^H 

^^1                                                        M  Eppint 
^^1                    Cfugrcm  f  ■llifloni  fWdih  o*k)    . 

4')    11 

■mi 

Part  of  a  Urf»  branch 

CbryHvylon.    aw  Rbua 

^^H 

a;   11 

'CUS 

Good  wood  for  ihipbulldlag;  Mid 

CllrtMt.    *M  CItnia 

^^^M 

^^H 

bo  b«  liif^tur  tu  cootPHiu  oak 

CItrua  aurauUun   (orang*  tree}— 

40      7 

H47 

Plne-rraln*^:  bomI  by  tnrttfraand    ^^M 

^^H                    Qu«rcu  MibfT  (eork  D««)— Bounlc 

fri     10 

•aw 

pMvy  aiul  dunUc,  but  vary  apt  la 

Atbaola 

fat  iirriamvaul  work                             ^^H 

^^B                       Ganlcn,  CbtlBM 

■ptll 

Olni*  klrdlra  (dtron^— OrceM     . 

31      0 

-4M 

nn*  (tralnetl                                           ^^M 

^^H                  1Ju«fciu   ip.     (AmerlcAO    oak)— 

43      V 

■&H 

Uxrtl,  CQmpKt 

Cttfua  llBiMivin  (Imoa  irtc}— JU 

47     9 

-7«l 

Hard,  rcmpacl.  cbee-gTalaad,  and     ^H 

^^B                     Wuultfwvrtli 

baala 

mucb  like  the  oraiifr                         ^H 

^^^^^                               (buUrd  oftk)— Taefc- 

33      C 

•5*4 

• 

Coamaro,    aM  Artmloi 

^^H 

^^^^^^           irj,  UxMi 

Cu^<e«iu«  trtnpemrcuB  (urienUl 

31      & 

■S81 

A  Ttry  dur«bl*  wood               ^^^^^1 

^^^^H                             (SpuUh  omk}—  Ok. 

4a  IS 

■701 

Cloaa-rralntd,  tpparvKtly  ■  food 
lOon 

eyprcaa  >— G  rvece 
Dapbue.    »m  Lauros 

^^^H 

^^^^^^            RhuiiDualatumu*— MoHlakc 

4it      A 

■774 

Hard  and  cloie-f  raliwd 

UnI,  Daiiiitc.     IM  Ablea 

^^^^^^H 

^^B                    KluiBUuanUiwlli'iit— Kppiiig      . 

34    U 

■an 

,,     Pninlao.    arc  Ploua 

^^^^^^^^H 

^^H                    HbuBiiu>fr*cigula-E,iipl!iff  . 

:u     H 

■Am 

Etia.    jc«  :ialli 

^^^^^^^1 

^^H                    RiiUnl*    pModn- ftckcta    (tommoit 

44       1 

70ft 

Pr»B  upper  part  of  llw  main  ttvai. 
mDch  uaM  for  tiMnalla  In  «hl[t 

Piciu  Caricm  [d«  tree)— Albania    . 

34     a 

•MJ 

Ahrioka  Id  drying;  at  Btil*  nta^^^^ 

^^H                     icada.  loctut) 

Pig  tree,    jm  Flcui 

j 

^^^L^^ 

balldiii(,  And  la  In  rvpuU;  In  tlt« 

PnurlDoa ?  rbeecb}— Albania. 

S'J      0 

•«34 

J 

^^^^^^1 

Unlicd Statu  for  posta  and  rails 

Ptrlls— Albania      .... 

M      1 

■«4\ 

Probably  an  dm                                ^^H 

^^^^H                                      Ww>d». 

4«l    11 

■fiil 

tiarro        „             .... 

W     14 

tts-j 

^^^1 

^^^^^^^^B                 WQflll 

Jugtana  regla  (Nogal  del  Pali]— 

U      4 

■i*H 

Deed  lo  ihlpboadiag                  ^^^^M 

^^^H                                                      Uoftlake 

u     e 

■8w; 

I'uTtugal 

^^^^^^^H 

^^^H         MiUk  klb*  (wUU  vUlow}— Sumy . 

14    14 

■SUti 

Uwd  for  toy*,  tod  br  the  mill- 
mlfht,  toogh,  •IftBllc,  dax«ble 

Juntaita  r«irla  (walaut)— Praivce   . 

S    13 

•«» 

Uaed  Cor  Aimllnre                   ^^^^^^| 

^^^^^^^f 

KotiiaiDta.    aM  Arbu.tua 

^^^^^^^^H 

^^K^^         KmIIs  Morra  (paliii  Billuw}— Ox- 
^^H                          torilihirr 

34      » 

•SSi 

Tousll.  FlMtk;  (tMd  ror  haoIlM 

KoutsoupU— Albania     .       . 

u    s 

■6M 

^^^^^^H 

to  loola,  and  inahc*  ftood  faardWt 

Laurua  DuMlla  (Bay  Daphne  Or.) 

M      0 

•476 

^^^^^^^H 

^H                  tUIU  rngflla  ((rack  irlUo«;— 0>< 

83      V 

'Xt 

LlfbUpllam.  touRti;  liaaldtobc 

— Albania 

^^^^^^H 

^^H                       (onUhlre 

r«fy  durable 
roagti,  i^Mite;  mtil  adapted  for 

Iie^pa,  or  Llpa — Gr*«ce         >        . 

IS  la 

•41S1 

^^^^^^^^H 

^H                 SiJis >  (bttck  uUvw)— Oxlbnl- 

M      8 

•ill' 

Iiiemoa  irvr.    am  CItrua 

^^^^^^^M 

^^H                     kbire 

AM 
•474 

turning 

Uellkoukla—timc* 
Mellu*.    rr4  Ornu* 
Nocal  d«l  Pal*.    Me  Jd^Ibju 

M    15 

'5B1                                                       ^^^^H 

^^B                   SallOiW.    Mt  Sallx 

Oak.    trt  tiutTvnt 

^^^^^^^m 

^^H                   i>ainlHir»  ittgra  (canmoB  «ldfr)— 

M      0 

JM4 

Otaa  europMBa  (wild  oil  r*>— Albania 

A2    14 

■847 

Clt»a.mliHd|  occadnady  bw^^^^l 
UfOlly  TClnedi   laucli  uaad  toe 

^^H                      Oxfordalilrc 

Unuige  tree,    ace  CItrua 

^^^^                                                   H      EpplDB 

37    11 

•CM 

Uiiental  cypraaa.    (M  Cupr«8«aa 

omanenld  work.                                ^i 

^^^^^^         Scotcb  fir.    Mt  Platti 

Umus  tunipRa  (mellot)-— Alboala 
Pbtllk?,  or  (Vllkl-Atbattla      . 

47       I 

■733 

Vb«  maiiaa  trcc(  Wood  contpatt         ^H 

^^^^^H          M«rvtc«  ttt*.    <rc  Pynta 

40      0 

■7M 

^^^M 

^^^^V         SliTwr  6r-    aiw  Plntii 

It            •■                I,          .         . 

M    10 

■Ml' 

Heavy  and  compact                               ^^| 

^                 Sprut*  fir.    Mw  AbtFfl 

Plna  del  Pala— Portugal 

■38    i:i 

■4ni 

Uaed  for  uomrooii  carpeotry  wtnk       ^^H 

^^H                 Symmoni.    i«x  Ac>r 

PIbc— Galllcla          ,         .         .         . 

3S      » 

■5j7 

dlttO'                           <]|it«               ^^1 

^H                   Syrian   rulgarla  (Ul^^- V**"!*- 

4i}  le 

•"Kl 

Very  bard  and  compart 

Plnue  I.aTielo(iweetptne^— Porta. 

■JH    \i 

■*nA 

Slraag  and  dnrabte  wood                    ^^H 

^^H                       urortb 

gal 

^^^H 

^^H                                                                                                     8llR*I 

44     1» 

•781 

Plnua    tylT^ltria    rDanltlc    Br]  — 

32      4 

■im 

Died  Id  oarpenlry  wodt                    ^^H 

^^^^^         Taxua  baccau  (yvw) 

41        IT 

-'Gta 

Used  for  makloR   bova,   cbalri, 

Pniaala 

^^^M 

^^^^^^^^ 

harxllea,  fcc  )   It  la  eicrnJlnf-Iy 

„                  {Riga  Br)— Pmt. 

.V     IS 

•SOS 

ditto               ditto                             ^^M 

^^^^^H 

dorabtf,  very  taugh,  eU*tic,  aud 

„                  (Pruaalaa  deal)  . 

4S      S 

•674 

Uaed  for  decka  ot  ablpa,  aod  Ibt      ^^| 

^^^^^^^r 

Ooe  gntactl 

carpentry  work                                  ^^^^ 

^                                            ,.    WMtOrtntJeid 

&a  13 

■al2 

PlTiui — ->-<'adli 

Stl    14 

•«2 

A  hcary,  bard  plae                             ^^H 

^^H                   Thu)a  orinilalla — Uarlljik*    . 

M     14 

■^lasi 

I'niirniiii.    »#r  (JuTcm 

^^^M 

^^H                   T)1U  eumpKa  (rummuii    llinr)  — 

27     a 

-4J1> 

Uaed  for  cuitlnf>blockSt  carriiig, 

PruDtrl.     Kt  Qatrtii* 

^^^m 

^^H                       WaDiliwariti 

KlUfldliiic.ljOHrtI*,  aDdlOT* 

Qaercuacerrie  (Adriatic *aJt]—Trl. 

37    15 

•60? 

'^iroog  aad  aachl  for  alUpbvtldlar             ^ 

^M                   Till*  i]).  (HvuU-b  llmr)-Sf9llKU<l , 
^^H                ToUp  iN«.    §ee  UriorUiidroD 

AD      ft 

•486 

Uaed  fbr  tu/slof  aud  carrliii 

cito 

Qutroia  p*[)unciilata  (Baltic  oak) 

S7    12 

■604 

SjtteoalrclyiuedUi  ahlpbuUdiit               ■ 

^^H                 Ulcx  nnpna  [hiiw^-^lltnicowtw. 

aa    e 

■«o 

Heavy,  bard,  daae  rralned  .  Id  tlie 

— Praatla 

^^H 

^^^H 

uorih  or    nevoDthIre  ttir  item 

Quer^aa  awilllflora  (Eaat  country) 

40      1 

■841 

ditto                 ditto                        ^H 

^^H 

rtachet  'iln.dUnelcr  locreilinef 

tiu^rcva  —^  t  (Pninarl  Pooraarlj 

61     13 

•«N 

tleary,  bui  niDcb  git**  to  apUt         ^^H 

^^H                  Uhiiua  ninpnUla  (EnclUh  eln; 

so     9 

.. 

Uaed  Id   tblpbuUdtnn    for  itmlifT. 

—Albania 

^^^M 

^^H 

water  plauklnf,  kc^  belof  very 
duraUr  i«li«u  kcpl  wcl  or  burled 

Uuercua   ip..  Adriatic  oak?— Trl- 

M      1 

•MIV 

^^^B^^^ 

e*(e 

^^^H 

^^H 

K      i 

■J»<ft 

■421 

la  the  aaxUi 

Rhii  cotlnua  (CbryMXylon, yoang 
riiitli-)— Allmata 

•M      0 

•fiM 

Pioducca  a  yallow  dye                        ^^H 

^^^^^^H 

a"  tt 

-flia 

HIcctil— Albdtila      .... 

»     14 

■iwc 

Uoch  Died  for  chareod  la  AttwlL_^^| 

^^^^^H                                  (comntDti  tUn)— 

54     ]:i 

■sar 

Kobledel  Pali-Portiigal      . 

«4      0 

i-ru 

Uaed  lor  ablpbuUdlag           -j^^^_ 

^^^^^^B          Oxbrdah^ 

Sallx i  (Etf»;-Ail»afi!B  . 

34    li 

■WJ 

^^^^^^^^M 

^^^^^M 

39      7 

■«ii 

Oue  or  Ike  lower  brtacbes  et  a 

Sallx ?  rsklylliraj— AiEiaoIa   . 

■JT      S 

•44U 

Probably  a  wUkm                  ^^^^H 

yoanif  Tigamua  tree 

Mkltia-Alhanla      .... 

4d     lu 

•r7a 

^^^^^^^^H 

^^^^M                                        (potLud  «)iii)— 

3[     L1 

■sw 

From  au  nM  tree 

SklyUira.    $K  Sallx 

^^^^^^^^H 

^^^^■^           W<at  GrfMiaail 

Spruce  fir.     *m  AUea 

^■^^^^^^^^^^1 

^^V                rimua  BonUDa  (irycb  dm)— Ox* 

31    14 

■S74 

Ttioufht  to  be  bettor  than  com- 

S*edkflii—Greece    .        ,        .        . 

4fi      8 

•74S 

^^^^^^^^^^1 

^H                   r«ntaUr* 

mon   aim :    uied  In    carpentry, 

Vouna  fuUic.    aM  Rhtia 

^^^^^^^^^^^^H 

ikip building,  Ac. 

47      7 

7W 

^^^^^^^^^^1 

^H                VIM.    aM  Villi. 

W      5 

'Ml 

^^M 

^H                Villi  riBiftn  (r|a->— Wandawwrtb 
^^1                 Walaai.    tt  Juflaai. 

til  n 

•ess 

WOODS  OF  ASIA.                                                              ^H 

^^H 

^^H 

AmcIb ?(Popo»ali>-T»voy  . 

S9      3 

-J"  I 

A  Urg«  tree,  uaed  la  hovaebnilding     ^^M 

^H                   Wllow.    «M  Still 

(•                            ••                            H 

•is    t 

•s71 

A  rary  larga  tceo,  ttaed  Ibr  poaU,  ^^H 
bow*,  roUera,  aad  cuttoopM         ^^H 

^^H^ 

^^^^^         T^w.    IM  TaxuB 

jSgli  mariBeloa  ( Bcllt*)— Ccylea 

«      1 

184 

^^^M 

^^^^ 

^ 

^ 

Anb«yaa.    »t4  Ptefoapctaann                      '           I 

^^^ 

^^^^^^^^^^  THE  CIVIL  BXaiXEER  AXD  AliCHrrECT'S  JOURNAt.                         ^^309^^^^B 

^mP                                  WOODS  OP  ASlA-iiiiiilfcwii, 

WOODS  OF  ASU-OMliaaad.                                                         ^^^H 

WeUbt 

Ap»ti- 

Wel«bl 

Speci- 

^^H 

i>er 

fie 

KBIfAaXB. 

VAm  AMD  ThiCa  Oy  «B4yirTS. 

oubTpL 

fic 

^^^^^1 

Cub.  Fi. 

Qrav. 

Gtav. 

^H 

lb.  M 

lb.  01. 

^^^^H 

Ananrdlum   UdfoUoB    (BhcU)— 

37      0 

■»n 

I'Md  for  makliiK  cbola  ft  coacbta 

Eufvnia  nalaceeaib  (/aabao)— 

3D      4 

•4M 

^^^^H 

GutiptA 
ADdrMDM  •Mfadfr— India    . 

U    14 

■843 

Uarlon 
,.              ,,                H  Ceyloft 
Exnauvta  ?— Teror 

90    14 

-4M 

^H 

Annul  ban  IT.     «m  FtynM 

Faina*  fra«raai   lAnaab-bena}— 

fta"  B 

'«« 

IlBbar  larirt,  cMnikacl,  and  very             ^^^^^| 

Artonrput  "baplutM— Iwlli        . 

U    12 

MK 

Uavtabaa 

^^^^1 

Anoeari'"*  binuU  (Aa^ally  wood) 

X.    u 

■«!W 

UMd  la  ahlrbulldlng 

Flraa ?  <Tbvbboo}— TaToy    . 

SI       D 

•U6 

Uaad  In  bouaa  carpetitry                             ^^^^^H 

•"Cochin 

Oadcboo— Orylon  .... 

21      ft 

•K)» 

Uaed  fur  making  cbarooial  for  gun-            ^^^^^^M 

Artoear[Milnt*trifaU*(Jkcktrood; 

3i     14 

WD 

powder                                                       ^^^^^^1 

—Tnvaocort 

Oalloopab— Ttwaneura 

Owciula 1    [PaUowa)— Tavoy 

M      0 

■Md 

^^^^^^^H 

,. 

., 

45      » 

•7W 

A  Ursa  tree,  uaed  for  paala                        ^^^^^^| 

bcocl-TBvar 

4A      B 

•7a( 

A  atrong,  duralrU  wood                            ^^^^^H 

Aalt(MvancltM--Tr«T«Mare  . 

Jl       ft 

■.^M 

Obcw.    Ma  Qurrcua 

^^^^^^H 

Aayumr— Tnnncoic   - 

3Z     11 

■.Vil 

GowUiia  atUifva— India 

33      » 

•*is 

^^^^^^H 

AfMTbiwCarambolk— lodlft  . 

a»   11 

■ea& 

••                    ••           -       ■ 

xi     ft 

•us 

^^^^^^H 

B«b4Mli-ihoa— TkT07    . 
■dlM.    Mir  X$'ie  nafBMlM 

Uaad  In  boat  aad  bonat  buUtllof 

Ga-na — Ceylon       .... 
GuriioaUr' (KataJ— UarUbao 

24      » 
37    10 

■S»J 

Large  Unbert  aaed   for  ordlaary            ^^^^^| 

Bainli  Bhqjytira— N«p*i     . 

U      A 

-K& 

Had*niiclT  bard,  cotnpaii: 

Gaacua— India       .... 

41    14 

•670 

buUdlBf  purpoaca                                  ^^^^^^| 

BIgDaolB  cbakKiofdfls— Nepal 

«t      6 

■««t 

Alart*  trw 

Ouava.    Mc  PakQuai 

^^^^^^1 

JO      H 

■•« 

A  »rry  larga  %nt 

Uunftroey  — lodta    . 

34    li 

■AM 

UlUt  aa  odour  rreenibllnf  aniaatd            ^^^^^| 

Bteefc  tbMr-    -M  Dioniyraa 
Baoroou.    jm  SwWunu 

4U      4 

-044 

A  larse  tt«t,  UMd  lo  biiiuabuUdloif 

Uereilara ?  (domilrac}— India 

67     U 
40    11 

vr 

■7» 

Uaed  UaUpbatUllog                               ^^^^H 

SlUacua  OMcropbyllut— Tkvoy     . 

37     IX 

■44» 

A  wlddla-ilied  trae,  need  for  <  eoi*             ^^^^^H 

OKlMCa  UvuD— Tnruicon 

.V      S 

•fill 

nun  DuUmng  purpoaaa                             ^^^^^H 

Caloplijpliuai    ?   (Thorapp* 

4a      A 

•686 

Ua«d  for  naau,  apan.  aad  p<atln 
to  oll-prvaaca 

M                     H                                     11                  > 

tt      D 

■44g 

^^^^^H 

Cboprr)— SI  u-Uban 

BlUaetu?— Tavoy . 

,, 

Uaed  for  connon  bolidlnc  pur-            ^^^^^H 

OaatMfnm— Tra  raacora 

»     11 

■4ill 

poaaa  ^  bark  nada  into  cnrd^a             ^^^^^H 

CUvoo 

30      0 

■57S 

Ha)w«(liirlbBada{Tanlb«ya]— Ta. 

27     11 

■443 

A  wry  Urge  tree                                        ^^^^^| 

Caactpbot  womL    au  t>auru 

Toy 

^^^^1 

Canul— Tratancme 

47      « 

•;SH 

Bopaa  odorata  (TaB(aaa,  Tbaan- 

as     l> 

.«M 

Caooee  are  made  of  tlila  tree;  It                  ^^^| 

CaMUo 

A«      7 

!J3* 

Bung) — U  arUt>«n 

ptoducaa  a  valuable  reatn                         ^^^^^H 

Ctoigaialoo    ,.              ... 

A3      0 

•I-l'B 

..             1.            .,    Tanaa- 

41)    13 

«3 

Uaed  In  beatbuUdloK.  frawa  to  a  ^^^^^^| 
Urga  alie,  and  la  abuiulaiit                      ^^^^^^| 

Cknpa >  (TUla-ooB) — Tarof 

sR     a 

•fiTO 

Uard  In  bouarballillDg 

•rrim  Coaat 

C««j!»— >(Kaaa}— BtanaUn    . 
M              (Kanba)— Qua)  para 

4fi      II 

■7M 

Minbar  larrc,  naad  for  noala,  fit. 
Baid  anit  ti'wg ;    aata  for  alocka 

Hun*— Oar  ma 

j^ 

,, 

^^^^^^^H 

■u    i:j 

■«»4 

tntllao  eaul.    «M  Sborta 

^^^^^^1 

ot  naUhloda 

Indlaa  vond 

d»      « 

■7» 

^^^^^^^H 

CariagMlia— Tramwara 

u    & 

■7?S 

Iron  rnxid.    aet  Mtlroaldtraa 

^^^^^^H 

33     Iti 

■W8 

iick  mod.   Ma  Anacarpua 

^^^^^^1 

Cvoosha                 „ 

44     1(1 

■714 

Jaaibao.    mi  Bofaiila 

^^^^^^^1 

Canw  Hanmi 

47     II 

■;iw 

Jeaa.    aatOadrda 

^^^^^^^H 

CarriBika               „ 

M      4 

■5M 

Jcaab—ladb 

8K    11 

■M7 

^^^^^^H 

Cwala    ladla         .... 

41       If 

(Wl 

JlyakohL    f  Kketerila 

^^^^^^H 

CutWM*  IiMtin—IndU  . 

W      0 

■fl.M 

Jnglana  plarococca— lodla    . 

»    14 

•nm 

^^^^^^H 

CaMBOM  ulbaloldM  [CoUmt,  Cbl 
wf,  Uakoa  HhtnKali>— Nepal 

03      0 

-M»2 

L<ai>d  For  lar^  mortan  aad  p*all« 

tor  fTlDdlnc  corn 
Uaad  ta  iblpcxiltiUBg 

JuiilpertnracvtM  ^Ccdaj  uf  Hima- 
laya]— India 

54      7 

■ibi 

Ancacelleal  Ugfat  wood                             ^^^^^H 

CatODgvla^UaolUa 

43  n 

'«ti.!t 

Kaatitba— Taroy    ,        .        .        . 

,, 

., 

SauU  but  raluaUe  Umber                         ^^^^H 

Ca»)UM  moaroanf*— Travancara  . 

41    IS 

■7*4 

Kaln-tha-pboff««.     •««  SjmpltKOi 

^^^^^^^H 

Catlar— rodla .        .... 

2ft      ;.■ 

'4U2 

Kaunau-kurr»— Trruy    .        , 

43      0 

-«ae 

Uaed  la  boalbuUdlog                               ^^^^H 

Cedar  of  Himalaya.    i«  Junlpcrla 

Kayial.    atf  Laiirua 

^^^^^^H 

Cvdrala  Toooa  {Tooo,  Taiifa,  Po- 

as    0 

■5*6 

Wood  very  durablr,  and  modi  OMd 
for  fur  til  lure 

Kjh.    ttt  Carey  a 
Kara,    aw  CotMiUa 

^^^1 

..              »              M      ladU 

33      9 

■Ml 

Kriilinaiiii  — l^vay 

, , 

,, 

^^^^^^^H 

Ckasbann— TTi*«ooof« 
Ch— a— Traraatow 

37     II 

■HUA 

Krannan.    tet  Xvloearpua 
Krata  l^rnmii— Tarwy  .        .        , 

^^^^^^^H 

20      7 

■xff 

.. 

,, 

Uaad  la  booacbulldlag                             ^^^^^^| 

ChaMpoo.    •««  Laumi 

Kmba.    arc  .Syndaanla 

^^^^^^^M 

Kroiia-Ue.    te^  KotUcra 

^^^^^^^M 

CUaoHU  graUaaUna  (Tuugutui)- 

33      0 

•3(W 

Uaad  for  poata  aad  rallcra 

KoDibo.    aM  Careya 
Kwhloul-alala— Tavoy  . 

^^^^^^M 

Ntpal 

U      3 

■»i 

Groara  lo  a  gtcat  alie  i    uaed  in           ^^^^^H 

Chkaa.    MfCaMUMa 

hanaebiilldinc                                            ^^^^^^H 

CboonaUoa.    aaa  Dkapyraa 

Kaddoot-Qcv^Taroy    .       .       . 

M    a 

■M4 

An  loferlor  «ood|    need  la  boat-             ^^^^^^| 

Cboa-a»aa.     ttv  XantbopbylhiiB 

builulng                                                      ^^^^^^H 

Chapaa.    JM  CaUipbrilum 

„            „           ... 

34      3 

■547 

^^^^^^1 

CmmlpuM  flapao  (Sappaa)  . 

29     11 
to    14 

*47i 
■1(74 

Uaed  for  djtfaii,  aad  •onaUawa 
by  tba  turner 

XoenouKLBte.    *m  I^afentraatla 
Knitowa     m«  Launu 
Kuoeaoee.    aw  ^tarrtiila 

^H 

Oooaabool — Tramicwa . 

i\     14 

■MO 

Kanna.    m«  llerardU 

^^^^^^H 

Caunr.    mt  Caaiauca 

Kuonrea-phew.  xv  PlpWrocarpua 

^^^^^^1 

3S     5 

•37J 

Occaaloaally  naad  la  hfrHMbandlag 
In  C^flaa,  hut  nol  cairvmad 

KunoMD  krunkee.    *r<  HifnooJa 
KuKDcrD  keunla.    »r4  Syoiplocoa 

^^^1 

Ccn-mtto—Tnoy   .... 
Cwaroo,    aw  Qaaretu 

■• 

Uard  ta  boat  and  bouaabuildlag 

Kurrowa.    tea  Lanrui 
KiuKvo.    m  Pkeiardia 

^^^1 

CrnonMra  polfandra— India 

S2    10 

■842 

Laf  eruioiDla  rrfinir— India 

u    a 

•744 

^^^^^H 

1           OTMMMtn fflfalafga}— Itar* 

4«      ? 

■776 

A  tnall  tree 

Laaeraitormla  ^^i  \  Kiwn(D0a»f«, 

s:    9 

•m 

^^^^^^M 

labao 

P«rnia;— Taroy 

^^^^^^^H 

IMbrffla    lanctolarla   (Ntddwn, 

N«dtm.  Natvdn.wood)— OyIimi 

Dalbcrgla    Lsufolla     (Eaat    lodU 

43      7 

■727 

La^aod  *alucd  for  boiueOuUdlof 

iB  Cof  iOB 

Lauf  tu    caiBpboca )      (Campbor- 
wiMd}— Cblna 

3S     14 

■.W4 

A  wood  crolttlaf  aa  agrt«abk  ^^^^^H 
aramatk  odour                                          ^^^^^^| 

M      « 

1-064 

Laurjt ?   iKayial)— Taaoy     . 

Laurua 7  (Kurio»a.Kunuara) 

43      3 

■«n 

Uaad  la  bonae  cnrptBtry                           ^^^^^H 

tbaD|>— India 

30      0 

•4M0 

ProdDcea  tbe  aaaaarma  barb  and            ^^^^H 

IMwol— C«yk>i(       .... 

3d      3 

■aiB 

— Taroy 

canpbar  wood  of  UartabaD                  ^^^^^^| 

Dbanl.    araluaa 

•  ■                                  tt                                  H             ■                  . 

SO      0 

•4IW 

^^^^^^^H 

naapfrua  incluKiair  Ion  (black  abo- 

11      2 

■K7B 

Uaed  fbr  tunierr  work  and  for  In- 
lajln* 

Laurua — ->   (Lumpalcb, Cbaac 
poo) — Napal 

34      V 

•ut 

Uaad  In  carpeniara'  work,  and  lor  ^^^^^^| 
beaiaa                                                    ^^^^^H 

Sntmpfnm  racatnoaa— India  . 

»4     11 

•Mi 

'    " 

Lauruj >  ',  Panaiha)— Taroy   . 

43      0 

•<H8 

Uaad  In  bouaa  carpentry                          ^^^^^^1 

n«|lfra>—— >  ( Rramucba.  Cboo. 

■oliaay— UartatMa 

W      3 

'A>» 

Uaed  Id  bwMbaUdlog 

Lauma— ^!  frbaffoo>— Tavoy  . 

U     12 

•334 

Uied  for  oati  aod  rudderi                           ^^^^^^| 

..^fHwoy 

3i      S 

■40a 

Grow*  t«  a  araal  alaa  t  la  uaad  for 
bcuoa  and  planka 

Lolal.    aat  Tasua 

^^^^^^^H 

Loqoal.    aM  Ertobotrya 

^^^^^^M 

Omiba— Caflflo    .... 

X»      1 

■631 

Uaad  lor  tb«  oalrlMara  of  caooM 

TIB 

Lompaub.    fM  Lauma 

^^^^^^H 

Dosbcra  Bdaoox^laa  {81.  Helnu 

71      9 

1'14J 

Malkay.    #ct«  Morraya 

^^^^^^^H 

■bMT)— St.  Udeiia 
Baal  lodta  cbonT.    «m  Dalbcrgla 

Ualagya.    tf<  Cruunietra 

^^^^^^1 

Uakoo-ablagail.    m«  Caaiaoaa 

^^^^^^^H 

Uanga  Cbapnt— Manilla 

41     li 

•«71 

Uaed  tn  ablpbullding                                    ^^^^1 

Saai  Indta  teak.    *e<  Tactoaa 

HarooUiar— HVaranoor* 

37      7 

•MW 

^^^^^^H 

Kbrttia   Imia— Botanic   fardeo. 

,j 

__ 

Uaaathaai  or  Saaaaffaa— Tkny  . 

m  in 

■MH 

Uaed  in  making  bonae  furnllnrc                 ^^^^^^| 

CalciMU 

Way  HI  aha— India    .... 

21     12 

■9W 

Uaed  for  limber  of  >onkB                             ^^^^^H 

llwbaitla ?  (JlrakobI)— GaaU 

an     1 

■«3ft 

Uay-raug^nvoy  .       .       .       • 

m    » 

'777 

iiaid  to  be  «cr;  darabte;  uMd  for             ^^^^^^| 

Elaaoarpiia  acrraiua  t  ( Wcfmloo)— 

poita  of  houaea                                          ^^^^^^| 

a    6 

-SM 

MnttoDfec     M              .       .      - . 

38      » 

•817 

Very  large,  uaed  in  bouscfanlldtng             ^^^^^^| 

Bf^^MTTa  japoQlca   (Loaqaat>— 

Hclla  AiadlraebU-lndU 

411      1 

•7.19 

^^^^^^^H 

«i  11 

■747 

Urlioatdcfgi  rcra    (Irun  wogd)— 

&9     0 

■Mt) 

Uaed  for  ancbora  by  tbe  CUiifae              ^^^^^1 

Jadia 

China 

^ 

^^^J 

CTVTL  ENGINEER  AND  ARCHITECT'S  JOTTRNAL. 


WOODS  OP  AlU— ocMNMMi. 


V41CB  un  >uoB  or  atowrn 


HinOM  odoratlMlnw— IndU 

Iflliio**  palpUcbya — C«katU 

MnUMM  Elcngl— Tbtvt      . 

Uabtrt  or  lliiiaE»-U»iUto . 

XMatt  Tallah— Trannran 

MinHiiiHimiiilf 

Kofladi  alMllDUa-  BoUale  nntan 

lloroat  Ssttl.    w*  Shoraa 
llanbacilani  boa— Twnoeort 

Jtamy* ?(lfiIlraT) 

Hynliw  csptulUu— Nppal  . 
Wtadar  mod.  ««>r  Dalbcrda 
Hit,  or  ucrcA  wood— Crruw 

Ktddoan.    ww  D^llMrgU 
KmJua.    m«  DKlberfiB 
?<munluiD — TraTBocora      , 
Nellft— trrlon        .... 
Vtll<t,  or  Neilif— Tra»»neore 
Ntttum  Ttoctorhmi — ladta  . 
Hoa  nrauoD— Tnnoew*  . 
OdlMWodUi^liidU    . 
Oi7iiipeluu(PbMiua)— TMvtnr   • 

hkHloobh 

fH—pain.    aMScpotM 

hlab— TMrancoi* 

htol— Bomca        .... 

hln— ItutU 

filnlft    „  .... 

PUfedM— TVanoGort    . 
Pualha.    Mf  L«iira* 
PceoiK.    Mt  LagfiUamU 

PcB-lflf-aaa 

Pcn*lar-pa«D— Tatray 
PvroonaniB— TrsTMKOT*     . 
Phaoua.    Mf  OvfTfi 
PlMUMhB»— Twoy 
Pltunak-piw    ,, 

PttrmrdUr  |Kuuii«. Kuue) — Tvny 
Pluu*  dBianiM*— Tafof 

PiDuWatititeaa        ^ 
Paai.    aaaCadraJa 

ran 

PMHBdMO 

Pwub  „ 

nonn 

PopcMb.    «ee  AcacU 
Pwhirta    TtwaiKOK 
PreoinaUTdM  (Chlk^aatbba/l) 
— Ooalpam 

Pildlim  panlferam  (Ooan)— Tn. 

Tsacan) 
PUncupui  huuUbub  (Rm  5ao> 

dM>-Inna 
Ptcnearpnt  r     (Tbouo-UiMa) 

lUrtkbu 
PtMWpwium  ladlcvm    fAmbof' 

ca>— Eajt  ladUn  UUmU 
PulloM-a.    (Mtiarciula 
Furrali-irfeli.    trtf  AiUo 
PiiticcH-iMS.    jr«  Ti-rmlrGtmlB 
Pynymtti*.    x*  Artocarpua 
QucTcua   AmbcnUana      (TIritMC, 

ajmkia}— HarUbwi 
Qhkm  Itontnto— ladia 
QwrcM  laaoMfaBa       . 
Quttui  lappHH 
QMrna  MnflcaraUbUa      (Gluaa, 

Cturoo) — Htpu 
R«d  lanorra.    tt$  PteiocwyM 
Kcgal  wood— Thibet 

BUavpbon  dteaadn— -India 
SoMlen>  (Kcona.liwK'raror 
BtbUe.  Mi  Qiuma 
Bfamacha.  aat  Dleaprrna 
Bund  wood,  mt  Mar 
Salnl  Heleaaatonj.  tt4  Ooa^bty 
Bandoriciuti  — ?  CRiUloo)— Tknt; 
BanUlooi  aibntn— lodla 
Sapan.  aat  Caaalpisa 
Sapttcw.  M>  XasUiopbjrlluiii 
Sapotaa?  (Pala>p«an>— Tanry 
BaaaaTrM.  «•  I^unia 
Satin  w«mL  jm  SwttMida 
Beytalla  loniaa— India  .  . 
ScTlalteuOaia  „  .  . 
BcrttUa — ^  „  .  . 
KkSTM  rotaMU  (lodlaa  aaul} 

(UottiDK  Baul>— Napal 


8o«BanUa?  rrhaatnina)— Tanjp 
tOMdrae.     I'C  Htrttlrra 
tophora  nbuata—  lodta 
aiarcnlla  T  (Kuanuac)— Tkroy 


lb.  OL 
tf      0 

At     a 
w    » 

M     IS 


»  Ift 
A»  IS 
21     II 


U    U 


a?    i» 


29      8 
40    iJt 


07  to 

47  I) 

41  lii 

11  4 

»  0 


M      ■ 


44.     0 

»7      » 


as     ft 

47     II 


W)  0 

as  R 

Kl  10 

4S  14 

4:1  U 


■8W 


■7ia 


■GO-I 
■B37 


UK 


■yffl 


-670 


-U6 


■«72 


A  alow-grairinf  tn« 

Uaad  In  ahipbuUdlng 


Tba  rool  ■rit\iAM  a  red  djt 


A  atrocc  toogh  wood 

Said  to  M  cotapact  and  liard 

Uaad  bf  tba  natlm  for  buUdlnf 
icBipIc*  and  rujral  paUc«a  I  ao 
axccUcfii  wood 


Uaad  lo  tba  coDBtrardea  of  eaoova 

Tba  wood  of  ont  af  tho  palma 
uaod  tea  uarqucMila  work 


Albrda  K«od  crookad  tlmbor 


GimUmiI  tlBriW 


A  atnnit  odour  like  that  anlttrd 
bf  tha  rauak-tat,  ta  ft««a  oulj 
uacd  for  naaical  iDatxumcala 


Macb  naad  tor  oraaiiimiUl  work 


Uaad  fore 


ifaraltDn 


Wood  Ugbt,  fh>ot  a  large  tree 


fcrrbeantirnli  oinchpiltMli  uicd 
hf  persona  of  blgb  nuilt  only 

tarfitraai  wood  ooad  for  nidden 


tJaed  for  fiiniltnra 


Var|  larfa  tree  1  uaad  in  hilldlnB 


StroDfi  and  dnrabW ;  tn  great  re- 
pute for  ahlp5uU(Uiig 

Hard  fn  India  trbm  attengib  and 

duraMUty  are  re^uirtd 
A  atoall  tree 


Of  Trry  large  dIawatfoM 


WOODS  OP  ASlk-MithmtcL 


MiHa  Alts  Fue>  or  oaown. 


Swlctenla  cMonuylOn  (Sallnwoad, 

BooToota  >— Ceylon 
Swtetenta  hbHfnga— India    . 
ttynplocoa  BorlbuDda— Nejial 
Synploooat   (Katn-tlw-ptiog**}— 

Taeny 
Synplocoa }     'KaDoeea-keunkee, 

KuDDeea-kroBlaH  Tavoy 
SirndcamaUvoyaaa  (KecUia)— Ta- 

toy 
Taakk,    aar  Tcclona 
TalU>00B.    «M  Carmpa 
Taaafeaaf.    aw  Artocarpua 
ttadwy*— Taeoy  .... 

ate  Bopaa 
Taibaa.    aar  Dl(imila 
TajiiuTlrfita     (Obeyri.  LoM)— 

Nepal 
Tnk.    §M  Tertona 
TKIona  frandla     CTrak,    Taaka, 

Tckka}— Ceybm 

„  „    Traeancarc 

„  „  Caal  Indian 

taak)— Ualabar  cout 

„  „      UotUncUi 

t*  " 

Tefcka.    *••  Tectooa 
Teofaun.    •»•  Hope  a 
TrrmlnaUa  cabappa— Botanic  Oar- 
den.  Calmtla 
TrnnJnaUa  rbrtala— India 
Tcrmlnalladlrana 
TcnnlnaUa  —^  i    [Tbgphatna)— 

T«TOf 

TcmetrcMnU T  CPa>a<eo->wa) 

— Taroy 
Tetraatfaem  nlUda— India      . 
HHnba^Tavoy 
HiffOBt.    *<4  Hopea 
Tballarao— Trntancore . 
"ntaiabnToo — Tt^traiuufa 
Tlua<baan-p(>— Tavoy  . 
TlMB-baoB-lha»-  lay— Taeoy 
lliauBima.    tr*  Sonceratia 
Tlilltvu.     K«  8«riil»ricuin 
Ttioun.Kfaeea.     §r4  Flerocarpaa 
Tboun-ajmsa— Tavoy  . 
Ilnibboe.    m$  Picua 
Tboffalimea.   *m  Biynonla 
Tbunoo.    Ht  Lanrua 
ThopMoga.    aat  Trmlnatla 
Thnrappa.    me  CalophyUum 
Thymboo— Taroy  , 
TliyEDbov,  Tbaa- baun-po— Tavoy 
Tlrbbae.    w«  (Jitrrcua 
Tuuu.    Me  CeiJrela 
Tonii-jiloe — Tar«y         . 
Tumi- ail  B^kti     ,, 
Tonga.    aM  Uedrela 
Tuttgaital.    a»  Cblucboua 
Ij'oe— Tavoy   . 

Vallatbaraaltcl— Trarancore 
VftnaTi ^Manilla   . 

V 11  ii«  e  muuhnga— Travaaeora 
Vaicrlii  la ixerefoUa— India 
V'ar  iHilafl  uo— Tranocora 
VclUlagua  „ 

Velty,  Of  Vatty       „ 
Veoga  „ 

Vlonfe  „ 

Vlntiy  marum  „ 

Vyaananthak  ,, 

Wcraloo.    XY  Kleocarjiaa 
\V)iltr  dammnr  lont—India 

Xantliophylluin >      <Hapb»W, 

Cboo  munaj— Harlaban 
Xylocvpaa i  (Keanaan)— Ta- 

Zeetnee.    a«  Ztiyphoa 

ZUypbita f    {Znltiee)— India 

1  — Trvrancofa 


Weight 
CubTpt. 


-  >  —India  . 

-  *  ^Tntaaeare 
-?  .. 

>  — Anmean 
-}-IndU 
->       » 


- }  — 'ITaroy 
-^-^ladU 


lb.  01. 
^l      0 


a?     14 


9CI      0 


S6     7 


48 


38     13 


3b  a 


41       «       «« 


•tm 


-ISO 


•7SS 


'788 


-4f!l 


•871 


A  larft  lre« 
Ad'wtda  I 


aSMAKKB. 


Uacd  for  fun^urv,  ftc. 


(ood  crookad  timber 
Uaad  for  beama,  poaU.  Ac 
Caed  Id  bouaebulkUng 


Growt  to  a  large  tht  1   the  dnber 
auoogaod  good 

Oae  of  Ibc  beat  of  Uw  Ceylaa 

wood  a 
Strong  and  durable;  nucb  takMd 

f(»r  alilpballiUug 
Tba  best  Uud  of  wak 


Nu  ao  good  aa  tba  Malabar 


A  noble  oraamtnlal  lR«t    wood 
very  good 

Very  beaey  and  conpact 


A  ratfaer  large  tree  i  tatd  Cor  poati 

and  laltcra 


An  Inferior  llglil  arood 
A  Btronj  durable  wood,  bat  dc«a 
Dotaaw  kindly 


Uaed  In  baaaelMUffltig 


Stroog  and  dtirable  llglil  1 
Sirong  durable  ligbt  wood,  a 
boubtilldtng 

Uaed  Id  boalballdlng  1  mae 


ABbrda  good  crooked  tlaber,  ta 

boat  building 

Uaed  In  aUpbuUdlo«  


Tied  for  ftmdtuta  and  In  booir 
building 


Very  llgbt  and  anft,  formlag  a  goad 
acUutute  fo*  eotk  Miaceata- 


iDOlcgtat 


CTMd  la  beoMMUlNi 


CIVIL 


ARCHITECTS  JOURNAL. 
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VOODS  OF  AFRICA. 


Aftloui  oak— fiicn*  Lmim 

"  VP«M  CMft  or  ACrio 

A/HeniMk   .... 

BM-(Bapkl«DlUda) 
C«ai  „  ... 

G«ai  wood  „  LlAn  RIO* 

CoIobUcv — UadAgawcar 
*"—"■*'•  Fo  woiKi — Panuado  Po 

B«d  Sufcr  wuod    . 


Vtlfhi 

9  peel. 

CubTFt. 

Oc 
OniT. 

tb.  a». 

0!      7 

■nn 

M      7 

•1*7 

a«    0 

KM 

ID     11 

-ow 

M      i 

■tM0 

M      7 

•ua 

U    U 

•»77 

U      1 

•649 

30       1 

•«t 

4»     14 

■;m 

dl      0 

•97« 

Ttie  T>««  qtiallly 
Bmllrnt  for  ■lilpbtillilliic 
SomttliBM  emhta  Stitvr  o«k 

BMpballdIng «     ftooUMT  leia  for 

Amcan  oak 
Djrclni  aud  turnioK 
1>}*I*I  uhI  turnUc 

SUpballdIm 
flMvy  uidaM|wet 


WOODS  OF  MOBTH  AUEHICA. 


Alb,  Ain*t1<«n  [Pnulnna)  . 
Aik.wUie— Upper  UuMdi  . 
BBtmn  <Pkcn  b«lHinc«>— Upper 

doBiU 
nam  •rood  (niU)-Upp.  CsMdA  . 
Beed>.  wUit  iKAcua  Mpericeni] 

U.8. 
Beach  ^FkcuaAtruclaie}— Uppaf 

CkDfeda 
Dlndt.  UAck  (B«iiil>  nlfn)  . 

Birah  (BeteU >)  —  Upp.  Can. 

Bos  tlMr,  uli*lrared  naple  (Acer 

KlvaiMloV— U.  S. 
BMtar  BBt  I  JufluM  daern)— Up* 

perCcuMU 

Btfferwoed 

BuMm  WMtd,  eycuBOT*  (PUuniu 

ocddealaUe)— Vnlt«d  SUlea 

Oedu  ( L^rtx >}~tJpp  CUomU 

Cedar,  red  gr  peadl  [J  «arpcne  tw- 

m  ttdlaua)  ~  B«rmu)la 
Ce^ar.nd  (fiialpcnnTlrfliiima>— 

Unlud  SuiM 
'  CbarrjwooHPnaaM -^ly^Vp- 

Mr  GmumU 
Cnerry.  wild   (Ccmue  *ir|[tniana' 

Unlird  !iui«> 
Ctantnul    (Cut«jie«  «uca)— U.S. 
OdA«  me  ( Gy  m  Dodadni  cuiadeu- 

rfe>-UJ. 
Cvpreee     CCapre«aui   dietlcba}  — 

United  SUUi 
DogwoaJ  CCofaua  florkU)— U.S. 
Sin  (UlratM  wncficeAa;— Upper 

r^etle 
Bin*  eawrksn  reck       . 
Etm,Tatk       .        .       .       , 
Bat,  ewiuDp  .... 
BiB.«rtalU     .... 
Db,  red  (Ulmna  fiUn;— t7.J. 

H  ••  •• 

Oum  tree,  eoiir,  or  Ueck  (NyMa 

iDuttlflon)^U.S. 
BtM-imnj     (CelUa  eraadfolla)— 

BaclcMatack  '.Larlx  uamrttaam) 


Bawl,  wtch.  Of  Quebec  tock  eln 

DlBua>— Canada 


Beailock  ( AMei  canadeneto)—  UnJ- 

ladllalM 
Banlock  nruc«— Upper  Canada . 
Rlekorf  [Caiya  auata;— U.S. 
Hlckorr,  p^nnt  (Carya  pordoa; — 

Hlcfcorr,  ettaU'taark  iCarra  aokau; 

-U.3. 

HldMCT^ 

BIckory      (JngUai  aJba)^ — Upper 

Canada 
Huovy  locuat  lUlRliUchIa  Irlacia. 

lllUB— U.ii. 

Iron  wiMMl  .Uklnra*lrgtale«>_t;.tl. 
JiwIm  trve.  or  red  bud   (Cercla 

Badcitaii. — VS. 
Locaat    'Bofalaia  paead>acada>— 

U.S. 

»  If  •■ 

Matile.  aoA   (Acer   eriocarpain}~ 

(J pp.  CuiaiU 
Maple,  rrd.  (Ac«r  rubrum)— U.d 
Uapt«,  luiar  ;Aeer   taccharlaaai) 

— UJi. 

Maplct   blrd'a  Cfv—Upp.  Canada 

Maple,  curlr—U pp.  Canada  . 
Uapla,  var.  blrd'a  rye    . 

Maplc,hatd— Cpp.  Caaaia   . 


U    ID 

m  u 

19     0 


m  11 

u  V 

13  8 

iH  8 

M  1ft 


a   la 


u    « 


43  n 


48  11 

W  7 

41  n 

»  u 


4tJ  IS 

M  10 

M  « 

W  10 


•S79 


Toa(b,  elaatlc,  atod)  oMd 

Carpentry 

Sven  ftaln.  Like  comnum  tlmemed 

Drr  carpaotty  i  iba«iMxlItBaMor« 

raAnu  tint  tbaa  ccrannoB  beeeb 

SUpbaUdlag  Id  Caowla  aod  Nora 

Hcotia.  bal  not  a  dinaUa  mod 
An  Inferiormwd 


SUpMUof 

UiMh  uaad  for  BnaUac  badataafa 


'JW» 


•«14 


-U6 


SMptouOdliv  ud  tor  makUiK  pes- 

ar  mi 
|oed 


For  vaMat  pncHa.  bat  not  eo 
»d  8B  loe  iualp.  ber  Bxidlaoa 


Hart.  Biwfol,«iong,  Umgb 
Oram  ba  ■•  InsMnae  tlie 
Bant,  claaa  trained  etnag 

SblpbulkUng 

„       prerbrradto  EflgUabalm 
Br  wbaelwrlfbU 


Teagb,  elaitle 

EateeBtad  In  BHlidi  K.  Anertca 

for  eblpballdlBf 
SUptaddinB 


Conmm  carpentry 

^tron«r  and  better  Iban  any  ottier 
kind  or  Idckor} 


■<4G 


•7« 


-<34 


VeiT  lurd,  ipUta  wllti  peat  rad- 

iiir 

laaae-KralDed,  compact 

iShipbulldlns  oecaalooaJlr.  cblefljr 
br  IrteoaUa 


Oreaatnta)  vork   by  carpeotera 

and  Jolncra 
Common  rnrprnlrir 
Omamraul    ururkj       a    peculiar 

imwih  oT  tbe  tree 


WOODS  OP  NORTH  AUSIllCA— MHtiaiwi. 


PAW,  kn  rtoim  or  ammm. 


Uulberrr.red  rUonia  rubra)  -U.8 
Oak  :Qu<miaalbal—Upp.  Canada 
Oak,  white— U.S. 
Oak.  wblle-Upp.  Canada 
Oak,  Clufbrc— Canada  . 


Oak,  Quebec  wtilta— Canada 

Oak,  red  CQi'iercoa  robra)— U.S. 
Oak,Uack   :QaeT.Unc:(orta)~U.S, 
OakfUn  itfuartui  vinu)— UJ. 

Pavpaw  a^rmrla  triloba)— D.b!'    . 
Prtainoa  tUlorpmm  vMnlaaa)— 

U.S. 
Pfnr,  rcllotr  iPlmia  rallle; 
pine,  Amrr.  tallow   „    . 
Pi'ur.  rt<J   :PiDUB  Teala<isa>-U.$. 
Pine,  Aner.  red        „ 
Pliie,  pitch   ^Plnoa  riclda}— Sonlb 

CaroUna 

Pine,  VIrvlnIt       " 

Pine*— Upp»r  Canada  , 

Puptar.   fcllaar  i Llrlodtodroo   t«- 

llpifrra— U.8. 
Poplar    Populua  — r)— Upp.Ca. 

nada 

ite^  bud.    iM  JiMlae  tiM 
Saa••^aa  loOiclBale; — U.8. 
Sprace,  while  (AMra  albai 
^Tcamore,    m«  Bution  wood 
'nmarack  [Laria  anarlcana) — Up- 
per Caaada 
TfTenill     ItuMnla  ptaod-acadaj- 

Vpp.  Canada 
Walnut,  whitt— U.^.     . 
Walnnl,  black    iJuglaaa   nlam)— 
U.S. 

per  Caaida 


Wdgfat 

Sped. 

Cub.  Ft. 

He 

Or*f. 

lb.  oi. 
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4i      * 
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■KJU 
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m» 
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•87a 

32      2 

bU 

u  u 
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M      4 

■wo 

M     II 
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23     7 

■sw 

44    a 

•7I« 

9      B 

■378 

■a  i» 

■S87 

W     7 

■4Ail 

■J6    11 

427 

S3      0 

'Ma 

43      3 

■874 

M      • 

•tM 

33      S 

•MO 

34     a 

•387 

ao   11 

■asi 

19      4 

»Xi 

37      4 

■390 

'J3    13 

■3dl 

■a  li 

•388 

41      ft 

•M4 

M      ft 

■aU 

SH    IS 

'483 

38    11 

'4i« 

ftSMAKXa,  AlTD  WKAf  (m&  kOIi. 


Slilpbulldinfi 

!il)tptnilldJM,  but  not  daiablf 

Sucdmen  o(  an  taferfor  qaaUtf 

siilpballdlaf ,  bnt  not  la  rrput* 

shlpbulhUaff 


Hcarlaat  and  lianlait  oT  tbc  oak* 

Hard,  doe*  grained 

Carpentry  work 

rarpeairy  i  atrang 

I'arpenlrr 

.Strong  aod  durable 

Uucfa  itard  In  ablptnilldlng 

Save  purpoaea  u  common  deal 


Ugbt,  InAtrtnr  wood 
Prooi  a  jrouog  tree 

Good  for  ihlpbalkllng  pwpoM* 

TreenaUa  In  ablpbtdkUnc 

Prom  a  roung  irea 

Strong,  tottfb,  not  liable  to  apllt 


WOODS  OF  THE  WE3T  IKmEb. 


Baiuta 

BradUetto    (CteaalpInU  braalUan- 

ata) — Jamaka 
Broad  leaf  :TemttnaUa  latlfolla)— 

—Jamaica 
Bullf  tree,  baatard    ;BameUa  lab 

cKallai— Jamaka 
BuHv  u>«,  black— Jamaica 
Calnbaab     CmccnUa  cucurWtlna 

—Janalca 
Cedar  .Cedrela  odorata)— Jamaica 

Cedar,  baalan)  [Bobroma  guaauma 

—Jamaica 
C'cdar.  comaBon— BanU  Martha 
Cocui  I  AmeftmBKB  ebcnaa  Ii— 
CaiirbaHl  (Hyai«aeeiiMBurt>arl))   . 
itamwxioA    tP^addla   aryllirlnB Ty— 

Janalca 
Fi)r,  red— Jamaica  .... 
Pif,  white  [Flea*  —  r-^amalca 
Hard  wood— Trinidad    . 

„  8t.Lacla    .       . 

Bocplitn  (SpoBdIae  gTareoteai 

lamakn 

Horeefleati.or  Kanntofe— Jamaica 
Llfoum  rlua  (Oulacum  ottdnale. 
Logwood    ( Uematosytoo  campe- 

clilannai) 
Mahof,  bine  iHlblacua  Ullaceoij— 

Jamaica 
Mahoganr,  Bay— Uondom  . 


Uahoiaay,  Coba    . 

Uabogany,  Beodoraa — Uondaxaa 
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4ft 

71 

Ift 

■;m 

1-144 

36 

8 

•W4 

38 

a 

■424 

2ft 

i» 

•413 

43 

11 

■IW3 

SI 

11 

■W7 

S8 

2 

•673 

4t 

i» 
•J* 

11 

<6 

■747 
■424 

38 
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3 

■GSH 
•4  It) 

» 

13 

•ft7a 

34 

11 

•Uft 

44 
3S 

1 
% 

•»eft 

■373 
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Bcvry.  compact 
DyilagNDd  tnmlnff 


Balbo-  nft,  tongb,  d«rabl» 

Largtly  uaed  la  Jamaica  fiir  8aor> 

lag,  doora,  &c. 
Tougfa,  not  (Inrablt 

Con  mo  D  carpeutrr 
Taralng 

Ornamental  fursltnre 
Hani,  daraUa 


UealMa,  except  for  r»l 
Sblpbnlldlag 
$blpboi:d\os 
Son,  TaJuelaea 

Sometime!  In  ablpbulldlng 
Uaehlnery,  and  tumlag 
Uyalng,  occaiivnallr  In  turslnc 

Henarkable  for  toogknean 

Furniture  and  ihlpbulldSag.  called 

"  Coainon  aoutbcm" 
ftlilplinlUllng,     called  "Connoii 

•outham'' 
Sblplialldlnv,     called    "Superior 

nnrlliern* 
ablpbnlldlu,  and  called  "GoimI 

nortliani" 
Stripbulklinf,  ctiled     "Common 

northato'* 
ICsterlor  or  the  bull  of  a  log 
EitetlDr  vf  the  lop  of  a  lof 
Outalde  of  thebult  of  a  log,  ina- 

iKy  UUerlof 


Interior  of  the  batt  of  a  log,  ()aa- 

Uty  Inferior 
tfllerlor  of  the  butt  of  a  log.  (|u>- 

Uiy  good 
Rxtariurof  the  butt  of  a  log,  iiut- 

lltygoad 
Intertor  oT  the  Inp  of  a  log 
ftslcrlor  of  tbc  lap  of  a  log 
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■AMI,  AVB  n^oa  or  okowTit. 


UabofBOT,  StwiiUli— Cuba 
Uaatrora,    mv  MontflMh 
Hum  mnd—JamsIra 
Oranc*,  mid— Jwaaloi 

n»«tito  [Ku|cnU  pImeaU)— Jfr- 

raika 
Poiaiu  iriKxl — JsnatcB   . 
Prtthlr  frlloH  iXantlmrliiBl  cLi- 

va.  Hvrculla,— TrtBMMl 
■•bleu — CubK         . 


tteuklf  Grmpr  [Cocroloha  arUcn; 

— JitnalcB 
Shad  buk—JansIn  . 

I'iDbar  ■WMlWDod  cl'iinia  — •  t; 

Jftmala 
TrinidBd  MMiRrvrc— Tr1iil<U<1 
TnpleWrch  (Baracrkguialftn! 

— JUDMlca 
Totltvy  •mgd   (Andbi  la»rml>)- 

ClltKl 

ViilrtUb— TrinM«(l 

Vflllow  Uul— Trinidad         .        , 


-t 


Wirtfftii 

per 
Cub,  Vt. 

I!>.  ox. 
«(      G 

■7M 

M     fi 
U    U 

•W2 

CU      3 

•M3 

211      H 
W      3 

•47» 
■M3 

67      ft 

■9\3 

04     » 

1-033 

»1      » 

-bak 

41      4 
W     11 

-MO 
■?11 

6t     lb 

IWl 

•ac; 

4A     U 

7U 

60    12 
M      ft 
M      9 

B7     11 
97      ^ 

■MA 
■Ml 
■eCW 
■OUS 
1-07S 

BBM&aU,  AITB  WHAT  UIIUI  KtB- 


Uudi  uttd  (or  f«mtuD« 


Sard  imI  dorable,  but  sol  ■  lru« 

Cllrua 
H^rd,  lougb,  dunbk 


In  ahlpa 
Sbl{it>ulldlag,    tnutrh    KpvrottA  In 

Hard,  U>u|tb.  durmltt* 


Vtry  hard,  firm,  claai>.gralDMl 
Uard  lot  tinnUni  Uinc  t  •ofi,  snd 

not  ilaraMa 
airoKi,  dnnbU 

Shlpbulldlnf 

Uvd,  U>[  nthcr  lirtlU« 


WOODS  OF  SOL'TH  A&IEItlCA. 


AcBpu^Pan  . 


Braiii'CwmlplMMlllaMa}  . 
Bnilllan  liaid  wsod  ■  ■ 
HmJIUii  (Mk— Bniil  .  . 
J)ull«i  wood— Dvmsnin  . 
i  dKls  T  fCMi-v  —  Pan 
Dnnctarp  wninj— IVmermra  , 
(>r««tih«ut  ^Launu  cbloroxjliDii)— 
On  tana 

M  ••  Bnui: 

M  i>  Uitlana 

Ilanba— Pars  . 

King  wood— Hrull 

l.l0i>iriro  prctu— Bruli  . 

llK4cAub4-Fara  . 

U  UMiuiJu  ba— !*■  ra 

Morra  (Uora  rsccU*;— Dvmenn 


■>  H  OvIaM 

It  »  H 

I^aa  amaivlla— Para 
Pao  d'arto—Para  . 

FiqaU— P«n  ..... 

Botcwood,  or  Jacarkada  (Hlnoii^ 

-Bmll 
fMUU  Maria 

balln-nood 

^■>uih   Amerimn    hird    fmod,   at 

ttuiU  U*ria-<ro(id— BnuU 
ftuuili    Aon«ricaii  haid   ««tod,    or 

ffiicBimra 
MInk-woud— BraUl        .        .        . 

Vln  — Para 

Yiu-Braitl    .        .        .        ,        . 
Ytu— Canbagcoa   .        .        ,        . 


M      S 


43     U 
43"  *  1.1 


44 


■»M 


l-UtU 


•U:i 


rbt  beat  wood  of  tbc  rauolry  far 
iUndlnf  vspatar*  to  lb*  wn- 
tltrti  inutli  uacd  lu  tii*u»e  car- 
(WBtrr 

DralriH  aiKt  loraltii 

dblptKillcflB^ 

SblpliiUldlu; 

.ShlpbuHdinK 

IfiMlknt  for  ahlpballdlng  i  and 
ai-ki>u«Ie«]|{r<l  \jy  Lloyd  «  to  be 
ooe  of  Xiui  eight  dnt-raic 

Sbl^L-uUdlng 

A  fin*  ti«rd  iruod 

Tunilng  and  •numtslal  Tumltarv 

Shipbuilding 

Hard,  haudaomit  naad  Tor  furni- 
ture 

Hard,  or  gnorl  qaiilli* 

Valuablv  forfhlpbullalDaiaclntow- 
Irdit*^  by  IJoyd'a  aa  nrat-rai* 

boncUmc*  tatlml  Demcraralcciui 

Kbl^liuil^ljag :  ilruiiK.  durabl* 

FlnvrBlUiw.  ■<  mllar  to  Canary  wood 
Uted  ty  (ha  Iiidljuis  tat  bona  j  li 

much  itMil  In  machlnrry 
V^ry  Inugbi  fat  waCff-HbtxU  aiul 

LmUari  fur  boala 
Uiicli  luwd  far  ornamental  furul. 

turv 
Ocraalonnlly  In  aUpbutULng 
aiilpbullding 


Hai  a  verr  unplcMBDC  amtll 
lUmarlraltly  bcary  aod  lougb 
For  making  ■DKar-boxH 
Base*  aad  (MUitODD  mrpanur 


WOODS  OP  Al/iiTBAlJA. 


Bf#f  wood       .... 

Hlaek  gum,  Bottioe 

Ulae  gnu  lEucalyptua  pIjMrtU) 

Bus 

Cvdar       

FlQdenta  Aiialralli 

Gum  womd  ', Kacalyolua  rcalntfrra) 

Hurun  pine   DuryilluiD  Fraakllnil) 

— Vau  Dlwiiim  a  Land 
Inin  bark  .... 
I-PIIII.II1  .  •  •  •  . 
aiibugaiiT  .... 
Myiilv  .  •  ■  *  . 
Htw  »dUlh  WalM  Mdar 
New  numb  Watea  hard  wood 

Ketnor 

Sirlngy  barb     Rnnlirptui^^ll 
fMrao  Hirer  maJiogaity   . 
TrT'lr*  .... 

1— Uuf  tqo  Bay  . 


M 

\-i 

•w» 

Omatnmial  farotiare 

M 

It 

'»7 

Hard,  cooipaet 

*7 
H4 

4 

»I6 
•VIA 

■MO 

attlpbuUfUng i  itfODC,  dnrable 

R 

.^z 

ft 

617 

Wi 

V 

■HI 

SUpbulLtllni 

•at 

:! 

-411'J 

lU 

B 

l-0«l 

Varf  bard,  wnput 

14 

-494 

m 

U 

■Wi 

itd 

11 

■id? 

•n 

4 

-«» 

Joinery  and  famlbtM 

k4 

9 

■ij7a 

Smpkulldiiig 

M 

I 

■IWI 

4l» 

4 

•7w 

^hipbiitldlnto  good  faru»«wlto 

44 

01 

1.1 

I 

MHi 

Shipbuilding  1  airong,  durable 

•'Mil 

WOODS  OP  HEW  XEALAKD. 


Rura,  air&  ruoa  or  obawtr 


Ak« 

Akr  Ake,  at  MohawrAnga 

Barlel*  Piimle   Epblaltea T, 

CntmWt  illanvmuv  AuitraJlai 

Fmiu      ..... 

Kah^kaua  illacfytlium  taitfoUum: 

Karlyatta,  vr  Uaoook    . 

K4li&r 

Kikiteah  .  Uacrrdlum  Uxlfblliua; . 

Kowdle    Uammara  AusUaJla] 

Urro 

Mvra,  or  ktitra 

V. ZvaUiMl  plae  (Damwara  Auatr.) 

Pobulukana    .... 

Purine 

Ilawa  RawaT  .         . 

Kewarewa  ■ 

lllmu  ...» 

lUwal  .        .        .        • 

Tanrkaha        .        .        ,        . 

TanrI 

IWlady  .... 

Totara  ^PiMlocaryua  LalartaJ. 
Tawha  ..... 
Togwal  .... 


Weight 

per 
CiOt,  Ft. 


-<44 

1-on 


EBKAUU  Aint  WBAT  tlUB  FW 


Hach  Tolusd  for  tnaati  asd  i 
Tba  bc«  quality 


Good  qulUjr,  bird*  esapici 


REQIBTXia    OF    NE-W    PATSMTS. 

ROLLING   AND  PKESSING   MACHINERY. 

Peteb  Aruand  Lb  Comte  dk  FoNTAnfEMOEEAi',  of  4,  Soutb- 
«tra«t,  Fitisbury.  patent  agent,  for  certain  improtmntnU  in  iUMih^ 
ffraphicy  (ij}'0'jrajtiHi\  tiud  other  printing  jircxtety  vAtcA  ifnprort- 
imntt  are  u/#w  appiieaUfL,  with  certain  mvd^caiitm*^  to  ertrnding 
saccharine,  ol«igij%ou9.  and  other  matters,  and  to  compmanng  in 
gcnrral.    (A  cuiniituiiication.) — Patent  dated  t'aniiary  2i,  ISS2. 

Claimt.'—l.  The  arraogemcnt  of  apparatus  for  obtaining' im- 
preitainns  from  lithogrnpiiic  stoiiPM;  ^  the  mudiBcatiun  of  thfi 
afureiiiiid  apparatUH  for  obtaining  inipresnioos  from  typographic 
plates;  3.  tLe  Apparatus  for  extncting  Bacchahne,  oilr,  and 
other  eitnilar  tcut>titanc«8i  4.  tbe  application  of  tlie  said  appa- 
ratus to  compressing  in  general. 

Fint.  Tlie  damping  of  tbe  stone  may  be  effected  by  two  dif- 
ferent macliines.  'Mie  first  of  these  coneixtis  of  a  ttiin  copper 
box,  wiiliT  at  the  bottom  thou  at  the  top,  and  open  at  the  top 
and  bottom  piicta,  but  dosed  at  the  Muea;  the  Iiiwcr  part  ii 
filled  with  sponge  and  ^ruullen  rogs,  containing  a  certain  quan- 
tity of  water  in  Ru»pen«ion.  These  »pong«»  and  ragaare  covered 
over  with  buckskin,  and  the  whole  re?tt»i  upon  n  piece  of  wooUeo 
cloth,  having  the  ehiijie  of  u  bag.  and  fixed  nt  the  bottom  of  the 
box;  this  apimrHtus,  when  placed  across  the  working  parts  of 
the  machine,  exteiuU  the  full  uidth  of  the  ntone,  and  dampiit 
nil  over  hk  it  [utsseH  underne.ith.  The  supply  of  moisture  to  the 
»p)mrHtu8  is  rendf  red  c<Mi!itHnt  and  equal  by  the  reservoir,  ^oni 
which  it  escapes  in  drops  through  taps,  being  so  contitructed 
and  diiiposed  as  to  be  capable  of  very  nice  regulntion.  The 
next  mean^  of  ubtaining  an  impression  consists  in  a  roller  com- 
poned  of  two  hftliuv  oyundefB,  fitted  one  within  the  other,  the 
internal  one  being  of  cast-iron  and  the  external  one  of  C4»uper; 
the  two  cyiinderH  are  perforated  with  a  number  of  small  holes, 
and  are  retained  in  their  proper  relative  position!?  by  means  of 
several  adjusting  screws.  By  turning  one  t>f  the  cyliuder»,  the 
sine  of  the  aperturet)  will  bt.'  widened  or  narrowed,  and  thus  the 
flow  of  water  with  which  the  ititerior  of  the  cylinder  i a  tilled 
may  be  regulated.  This  cylinder  is  supplied  from  a  reservoir 
through  copper  pipe«,  pa«^iug  through  the  stuAiuf-buxet, 
which  are  fixed  to  the  roller  at  its  extremitieti;  the  roller  u 
Rurrounded  with  woollen  cloth  covered  with  buck»kiii.  and  also 
with  a  thick  wtiullen  stuff.  This  sponge  roller  is  placed  acron 
the  machine  -su  thai  every  part  may  successively  come  in  con- 
tact with  it.  The  roller  al&o  Ii.-ih  a  motion  communicated  in- 
veri^ely,  so  that  it  would  derive  from  the  friction  of  the  hIoqc 
itii  reciprocating  motion  if  it  were  free;  by  that  means  the  sur-  ■ 
face  ol  the  tttoue  in  thortnighly  rleant^ed.  and  the  particles  of  ^ 
duitt  are  deposited  on  a  brush  placed  above  it.  Aa  eoon  as  the 
Htone  has  pnt^^ed  under  either  of  these  machines,  It  is  aufliciently 
damp  to  receive  Uie  ink,  which  U  communicated  by  two  roUeri 
covered  with  leather.  These  ridleri*,  tlenonniiHted  respectively  J 
tTiiuiiuittin^  und   inking,   are  surmounted   by  a    rubber  kur- 
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mounted  by  two  other  mllers,  serving^  to  pi|iinliKe  the  flow  of 
ink  npou  its  eurfac^.  The  rubber  is  fed  hv  the  tmnCTnittinf 
r»Uer,  wiiich  in  KUpnlied  liy  t)ie  inking  roller,  »g»inBt  which 
restu  the  buttom  uf  tlie  ink  hox,  wtitch  inny  he  brought  more  or 
lesa  near  to  it,  and  hy  this  means  the  supply  of  ink  is  r^^- 
Ifttcd.  The  ink  roller  in  worked  by  a  syttem  of  bevil  wlteelfl, 
which  receive  their  motion  through  acmnk,  which  aJso  commii- 
Dicates  i  to-nod-fro  motion  to  the  table  upon  ubich  the  stone 
retiU;  this  Ishle  can  he  raided  or  lowered  at  will  by  means  of  an 
ftdjuatintf  screw.  The  ^tniiis  moistened  and  itikeil,  as  before 
described,  is  ready  to  trnnttmit  the  drawing  or  letters  to  paper; 
the  ueceiMary  pretMure  to  he  ^\ven  to  the  paper  for  Ibis  purpose 
is  effected  by  mennd  of  &  rubber  of  hard  wood,  the  bottom  part 
of  which  i»  in  the  form  of  a  prism  fixed  within  cust-iroD  cheeks, 
which  serve  to  hold  it  firmly.  This  rubber  has  nt  its  extremities 
two  pivots  renting  in  a  bearing  ailapted  to  two  circular  plates, 
at  tlie  circumference  of  which  plalex  are  set  the  pivota  of  sixteen 
small  rollers  turning  freely  on  their  ajces.  ThcM  two  plates 
ore  fixed  upon  a  wrought-iron  axi«  retained  In  the  two  beorioga 
of  the  macliinc  by  means  of  xpiral  spring,  which  only  admit  of 
a  slight  vertical  motion.  The  whole  thun  forms  a  single  roller 
opeited  nt  the  bottom,  which  contains  the  rubber  moveable  in 
one  direction  and  compressed  in  the  other.  It  is  retained  in  an 
oblitiue  direction  by  a  spring  which  presses  upon  the  upper  part, 
and  thus  leaven  a  ipace  free  fur  the  passage  of  the  stone  t<>  be 
inked.  At  the  moment  when  the  prfssure  of  the  rubber  is 
required,  it  is  forced  into  its  perpendicular  position  by  a  cam, 
and  remainn  so  an  lung  as  the  prettsure  hihtK,  and  when  it  ceases 
is  ogTiin  restored  to  it4f  oblique  position  by  the  effect  of  the 
spring.  The  cnm  just  mentioned  is  fixed  on  one  of  the  two 
cog-wheeU  fixed  upon  the  name  axis  as  the  before-mentioned 
pUtlM,  but  nut«ide  of  them,  and  united  by  a  segment  passing 
oatdde  the  before-mentioned  small  roUem  without  touching 
then.  The  pincers  are  set  upon  one  of  the  borders  of  the 
Moment,  which  tnke  the  paper  between  them;  they  are  fixed  at 
a  certain  distance  upon  two  axe><,  and  thus  form  two  rows  cor- 
responding with  each  other.  One  of  these  axis  presses  them 
aninst  the  leather  which  surrounds  the  roller,  and  pati^es  over 
the  small  rullerB;  the  other  row  of  pincers  seizes  the  sheet  by 
placing  iteielf  upon  the  fimt  row.  The  leather  is  thin,  and 
atretched  all  over  the  circumference  uf  the  roller  from  one 
ajdremity  of  the  segment  to  the  other;  two  c"g-whe«lB  «re 
Bij^usted  at  the  two  endu  of  the  roller,  and  turn  freely  upon 
lh«ir  axes.  Whilst  the  stone  paucH  to  the  inking  roUern  tney 
are  immoveable,  and  retained  by  a  rod ;  when  the  stone  returnH^ 
this  rod  i»  put  in  motion  by  two  eccentrics,  and  takes  into  the 
cog-wheels,  and  alJoMS  of  »  complete  revolution,  by  which  a 
aheet  is  printed.  The  rubber,  which  is  an  ewMntiul  appendage 
to  the  rollers,  ret-itus  its  oblique  pusition  until  the  paper  is 
near  the  stone,  when  the  cam  before  merjtioned  puts  the  paper 
ia  a  perpendicular  position,  and  thus  pres!>e«  the  leather  upon 
which  the  paper  is  »et  afj^ainst  the  stone.  This  leather,  drawn 
by  the  rack-work  and  segment,  is  kept  upon  the  stone  during 
the  pre^tsure  of  the  rubber,  which  censes  as  wmhi  hh  the  stone 
baa  reached  the  proper  height.  The  motion  of  the  pincers  is 
regulated  by  two  eccentrics  placed  outside  and  kept  in  their 
position  by  two  rod*,  which  transmit  to  them  a  partial  rotary 
motion ;  and,  by  letting  fall  the  eecentrica  corresponding  with 
the  axi«  of  the  pincers  in  their  entering  parts,  these  pincers 
are  held  tight  by  springs,  which  force  them  towards  the  centre 
of  tbe  roller. 

SecoruUy.--The  cylinder  containing  the  before-mentioned 
rubber  can  likewise  be  con.-itructed  in  the  following  manner,  which 
affords  the  advantage  of  enabling  it  to  be  used  tutitead  of  the 
pressing  cylinders  in  typographic  printing  presses.  The  cylin- 
dtr  described  in  the  former  system,  as  formed  of  amail  rollers, 
eonsuits  in  this  case  of  ca'tt-iron,  formed  hollow,  polished  out- 
side, and  opened  at  the  bottom.  This  opening  is  of  the  same 
size  as  that  occupied  by  the  small  rollers  in  the  first- me ntioneil 
system.  Within  this  oj>ening  is  fixed  the  rubber  in  the  manner 
previously  described,  the  pincers  and  the  leather  acting  aUo  in 
s  simitar  manner.  When  it  is  desired  to  change  the  friction 
roller  fnr  the  pressing  cylinders  it  is  merely  necessary  to  take 
■way  the  rubber,  to  subHtitute  woollen  cloth  or  felt  for  the 
leather  surrounding  the  cylinder,  to  fix  the  cog  wheels  at  the 
two  ends  of  the  cylinder  by  means  of  ncrews,  and  to  remove  the 
bolt  screw,  which  prevents  tlie  axis  of  the  cylinder  from  moving 
upon  itarlf.  The  pincers,  bm  al^io  the  other  parts  of  the  mecha- 
nism, which  are  so  constructed  as  to  be  serviceable  in  either 
oaae,  remain,  except  the  sponge  roller,   which  must  be  sup- 


pressed, the  types  requiring  nu  damping.  Tlie  process  to  which 
the  paper  is  subjected  is  as  follows: — The  sheets,  after  having 
been  damped,  are  laid  in  heaps  upon  the  inclined  plane  at  tha 
top  of  the  machine;  thence  they  are  taken  one  by  one  and  pre- 
sented to  the  pincers,  which  conduct  them,  with  the  leatner, 
between  the  stone  and  the  rubber.  After  receiving  the  impres- 
sion they  are  conducted  between  rollers  formed  of  small  di*ca 
fixed  uiwn  two  superposed  axes;  there  the  sheets  are  left,  and 
tbe  rollers  convey  them  to  an  inclined  plane  abutting  the  table, 
where  another  person  receives  them,  and  again  planes  them  in 
heaps.  The  machine  is  set  at  work  by  means  of  a  fiy  wheel, 
upon  the  axis  of  which  is  a  pulley,  which  puts  in  motion  another 
pulley  of  a  larger  character,  fitte<l  upon  an  axle,  at  tlie  other 
end  of  which  is  a  crank,  by  means  of  which  a  to-and  fro  motion 
is  communicated  to  the  tabic,  and  thereby  to  the  stone,  as  before 
mentioned. 

Tliirdly — TTie  npparatns  for  the  extraction  of  saccharine,  oily, 
and  other  matters,  consists  of  a  number  of  plates  uf  iron  or 
steel,  forming  the  links  of  two  endless  chains,  which  pa««  between 
a  aeries  of  five  or  more  rollers,  which  receive  the  matters  to  bo 
pressed,  which,  when  consisting  nf  beet-nwt,  turnips,  and  other 
similar  matters,  have  to  be  previously  reduced  to  a  pulp  ;  but 
if  of  oleaginous  seeds,  are  reduced  to  flour.  The  five  pairs  of 
rollers  are  so  arranged  that  every  successive  pair  has  a  larger 
space  left  between  them  than  between  the  preceding  pair.  These 
rollers  turn  upon  wrought-irou  axex,  anil  connnuiiicate  motion 
to  one  another  by  menns  of  cnst-iron  cog-wheels,  the  ntrength 
of  which  is  to  be  proportioned  to  the  required  pre»ture.  The 
plates  of  the  lower  endless  chain  differ  from  those  of  the 
upper  ones,  the  former  having  a  flange  on  earli  side,  running  in 
tlie  direction  of  tbe  length  of  the  chain,  and  also  a  great  number 
of  conical  holes  with  which  tbe  bottom  ot  the  chain  is  perfo- 
rated, through  which  the  liquid  escape^  and  falls  into  a  receiver 
placed  under  the  machine,  the  flunges  of  which  prevent  the 
substance  to  be  pressed  from  escaping  through  the  sides.  Tha 
lower  platen  run  n|>on  small  ndlers,  which  rest  upon  tbe  frame; 
tbe  plates  already  mentioned  are  covered  with  thin  plates  of 
sheet  iron,  pierced  also  with  conical  holes;  these  plutes  are 
covered  with  a  thick  and  strong  woollen  cloth,  upon  wjiicli  is 
spread  the  pulp,  flour,  or  other  substance  to  be  pressied,  which, 
falling  from  the  rasp  or  mill  (this  fall  being  regulaleil  by  any 
suitable  means),  forms  a  thick  and  even  coating  upon  the  jdates 
of  the  lower  chain,  which  begin  to  be  pressed  when  it  reaches 
the  first  pair  of  rollers.  The  upper  chain,  formed  al«o  of  plain 
strong  steel  or  sheet  iron  platef,  and  also  linked  together  like 
the  lower  ones,  is  lowered  upon  the  substance  so  arranged  and 
adjusted  between  the  flanges  above-mentioned.  After  passing 
between  the  last  pair  of  mllers  the  plates  or  chains  again  sepa- 
rate, and  tbo  lower  ones  let  fall  the  residue,  deprived  of  its 
juice  or  oil,  into  a  receiver  placed  for  that  purpose  behind  the 
machine ;  the  woollen  stuff  with  which  the  plates  of  the  lower 
chain  are  covered  facilitating  the  di«enganeiiient  of  the  residue 
without  further  aid.  As  regards  the  general  purposes  of  rom- 
pressiim.  it  is  evident  that  after  having  rentoved  tbe  cylinder*, 
stone,  types,  rubber,  &r.,  it  can  then  be  acaimplished  with  the 
greatest  facility,  either  by  the  printing  machine,  hy  a  horizontal 
to-»iid-fro  motion,  or  by  a  circular  mhvemcnt,  by  meaiiM  ot  the 
expressing  machine  replacing  the  hollow  plates  by  ordinary  flat 
unea,  or  hy  any  other  way. 

ARTIFICIAL   FUEL. 

WiLMAM  PinniNfj,of  theStranil,foriTO;irofv»iCTi/«in  the  maitti- 
facture,  ftrrparatiou,  and  eombinatUm  i^materiiUx  or  aiiffjttiint^s /or 
the  pTwiuttHm  of  fnel^  and  fur  uthfr  uai^f'nl  fmr/fVifi*  to  WiiVA 
witural  coat  can  be  npptied. — f*atent  dated  January  M4,  I  h  J2. 

Ciaiiiut. — 1.  The  various  modes  of  treating,  preparing,  and 
combining  the  substances  s[teci(ie<!',  and  the  product  or  products 
thereof— such  product,  or  products  forming  a  now  and  useful 
species  of  fuel;  S.  The  sole  use  of  the  combinations  desrnhed 
of  certain  substances  with  coke,  producing  by  such  combina- 
tions a  material  or  substance  applicable  to  many  useful  and 
ornamental  purposes. 

The  first  part  of  this  patent  relates  to  the  manufacture  of 
artificial  fuel  out  of  small  Ccal,  the  refuse  of  the  pit's  mouth, 
anthracite,  turf  charcoal,  tbe  roots  of  trees,  of  plants,  and 
other  ciirbonifernuH  materials  by  the  fidlowing  method*: — The 
materials  employed  are  first  compressed  toirctlier  and  then  satu- 
rated with  a  solution  of  saltpetre  -,  the  whole  mass  is  then  burnt, 
and  then  brukeu  into  piecea  of  such  a  size  as  to  admit  of  their 
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ensy  re-combination  by  tneana  of  pressure  (thnt  of  the  steam 
hammer  being  preferable).  Another  method  consists  in  forcing 
into  the  |)<ireH  of  the  mntcriHls  fntty.  resinous,  or  bituminous 
substances,  ami  then  preithinK  them  into  a  box-shaped  mould, 
having  a  cover  to  &t  it  exnctly,  and  in  which  the  mass  is  baked. 

The  second  part  of  the  invenliim  conniitts  in  reducing  char- 
coal, coal,  or  coke  to  powder,  and  then  forcing  it  by  compression 
into  the  pores  of  the  coke.  The  mass  is  then  submilted  to  car- 
bonisation and  afterwards  pulverised.  It  is  re-carhouised  after 
it  has  been  compressed  into  moulds  of  the  shape  of  the  article 
re<|uired  to  be  producet}.  This  cont|Hnition  may  be  applied  to 
the  production  of  vorious  articles  of  conimtm  use,  a*  picture 
framex^  b<Mik  covers,  sounding  boards  fur  piano-furtea,  culinary 
utenKily,  &c.,  and  builrlin|r  niftieriaJH. 

The  (latentee  does  not  claim  the  particulnr  form  of  the  mould 
described  in  his  suecitication,  as  it  may  be  modified  to  whatever 
shape  reiiuired.  Nor  does  he  claim  the  materials  separately, 
but  the  several  combinations  described. 

FURNACES. 

Jo«Rpit  JoKBs,  of  BilstoD,  Stafford,  furnace  builder,  for  an 
imftrocemmt  or  iniproirments  in  furnaces  usfd  in  (Ae  manufacture 
of  iVoH.— Patent  dated  January  S*,  16JS. 

Chints. — 1,  The  use  of  water  or  other  liquid  or  mlutton, 
applied  in  troughs  fixed  near  the  flue  iamb-plates,  bridge  jnmb- 
mates,  and  back  wall-plntes  of  single,  puddling,  boiling,  or 
neating  furnaces,  and  also  in  a  tank  or  tanks  under  the  bottom 
plate  of  such  furnaces,  fur  the  purpose  of  cooling  and  preserv- 
ing the  inside  plates  of  the  same.  [The  water  pasMea  through  a 
eupply-pipe  down  to  a  trough  fixed  at  the  back  of  the  flue 
jamb-plates;  the  water  from  these  pat^^es  into  n  trough  placed 
between  the  flue  bridge- plates,  and  thence  into  a  trough  placed 
over  the  back  wall-plntes;  it  then  passes  down  into  a  tank 
placed  under  the  bottom-platc.  A  trough  at  the  back  of  the 
bridge  jamb-plates  w  supplied  in  the  same  manner,  the  water 
paasing  into  a  trough  between  the  fire  bridge-plates,  thence 
into  a  truugh  near  the  back  wall-plates,  and  lastly  Into  the 
tank  below.] 

V.  The  use  of  water  or  other  liquid  or  solution  applied  in 
troughs  near  the  flue  jamb-plates,  bridge  jamb-plates,  and 
partitions  of  double  puddling  furnaceit,  for  the  purpose  of  cool- 
ing and  presening  the  inside  plates  of  the  same. 

3.  The  use  of  the  flue  for  carrying  off  the  heated  air,  sparks, 
and  products  of  combustion,  from  a  refinery  furnace. 

4.  The  economisaliun  of  the  heat  from  a  refinery  furnace,  by 
passing  the  heated  air  from  the  same  through  the  flues  of,  or 
around  a  steam-boiler. 

4.  The  use  of  water  or  other  liquid  or  solution,  applied  in 
a  trough  or  troughs  to  the  doors  of  furnaces  used  in  the 
manufacture  of  iron  fur  the  purpuKe  of  cooling  and  preserving 
the  same.  [The  iron  rasing  of  the  door  is  filled  with  water, 
Hupplled  through  a  slot  by  a  flexible  pipe,  and  passes  out  through 
another  slot,  the  circulation  being  hy  this  means  kept  op.] 

6.  The  use  of  water  or  other  liquid  or  solution,  conveyed  in  a 
trough  or  troughs  Into  slide  dampers  employed  in  the  flues  of 
furnaces  used  in  the  manufacture  of  iron,  for  th«  purpose  of 
cooling  and  preserving  tb«  same. 

ELfXTRIC    TELEGRAPHS. 
Edwaud  Hioiiton,   of  Clarence-villa,    KegentVpark,    civiJ 
engineer,  for  improvements  in  electric  tel^ra/M. — Patent  dated 
January 'i»,  1859. 

The  improvements  comprchentled  in  this  patent  ar^— 
First — An  improved  arrangement  of  kcyii  fur  telegraphic  pur- 
poses, which  are  s*)  arranged  that  one  spring  only  is  employed 
in  lieu  of  two,  as  usual.  For  this  purpose  the  spring  is  placed 
between  two  keys,  each  of  which  is  furnished  with  two  studa. 
The  spring,  which  is  connected  with  the  battery,  presses  up- 
wards against  a  stud,  and  to  which  stud  are  fastened  the  tele- 
graph wires.  The  method  of  working  the  machine  is  as  follows: 
On  the  key  being  ]iressed  down,  one  of  its  studu  touches  the 
■Pf'i'g,^  a«*l  the  other  the  stud  against  which  tie  spring  presses, 
which  is  connected  with  the  wire,  and  thus  a  current  is  sent 
along  it.  By  touching  the  other  key  a  current  is  sent  in  the 
opposite  direction. 

second. — Two  arrangements  of  alarums  for  telegraphic  pur- 
poses. 


Third. — The  preparation  of  paper  or  fabrics  to  receive 
imjiressions  from  the  telegraph  by  tlie  ordinary  liquids  or  raa- 
teruiLfl  in  use  for  the  purpose  of  rendering  paper  or  fabrics 
capable  of  a  change  of  colour  when  acted  upon  by  acids  sus- 
ceptible of  asauming  one  colour  when  acted  upon  by  a  poeitive 
current  of  electricity,  and  another  colour  when  acted  upoo  by  a 
negative  current.  The  electric  current  is  spread  over  the  fiibric 
hy  the  pointa,  and  the  combination  of  the  two  colours  is  used 
to  make  a  code  of  signals. 

Fourth.— A  method  of  more  completely  insulating  telegraphic 
wires,  by  suspending  them  on  arms  placed  obliquely  to  the  sup- 
porting posts,  instead  of  vertically  or  horizontally. 

Fifth. — The  use  of  jjowcr  ilcrivcd  from  the  hydraulic  ram  for 
tightening  the  wires  between  the  supjKirling  posts. 

Sixth. — Another  molliod  of  tightening  the  wires,  by  bringing 
them  into  zigzag  lines  between  the  posts. 

Seventh. — A  method  of  suspending  telegraphic  wires  and  in-  ' 
snlating  them  at  the  point  oi  support.  The  wires,  after  b«ior^ 
coated  with  varnish  for  about  two  feet  of  their  length  from  eac£ 
side  of  the  supporting  post,  are  bound  round  with  varnished 
silk,  and  are  finally  inclosed  in  a  coating  of  guttn-pcrcha  of  the 
thickness  of  hatf-an-itich.  The  wires  are  suspended  from  the 
pout  by  means  of  hook-shiuied  clamps  of  galvanised  iron. 

Eighth. — The  more  perfect  insulation  of  the  wires  by  means 
of  the  use  of  a  band  of  galvanised   iron   round   the   supportiu 

Eost  above  each  wire,  which  band  is  connected  with  the  earth 
y  means  of  a  wire.  The  electric  fluid  escaping  from  the  wires 
passes  OD  to  the  band,  and  from  thence  by  the  wire  into  the 
enrth.  It  is  thus  prevented  from  in  any  way  affecting  the  other 
wires, 

SCREW    PROPELLERS. 

JosKPii  Hatthobne  Rel-d,  of  the  Ilarrow-road,  for  nn|wvc«- 
tnenfg  in proj>eJIitig  vertelt. — Patent  dated  January  31,  1953. 

Cfaimt. —  I .  The  vertical  axes  as  a  substitute  for  the  horizontal 
ones  of  paddle  and  screw  propellers  as  hitherto  naed;  S.  The 
plane  paddles  a«  a  substitute  fur  the  circular  or  other  paddles  and 
screw;  3.  The  valve  principle  of  planes  moving  in  one  direction 
only,  as  applicable  to  paddles  generally  for  the  purposes  of 
propulsion;  4.  The  general  construction  and  combination  of 
parts  shown  for  the  better  propulsion  of  ships  and  other  vessels. 

ThiH  invention  is  upon  the  principle  of  the  screw  ordinarily 
used  for  the  purpose  of  propulsion.  At  the  stern  of  the  veawl 
are  plnced  two  frames  attached  to  vertical  axes,  and  which  aM 
divided  into  two  or  more  parts  Ly  rods  running  throughout  their 
lengths,  and  to  which  rods  are  hung  floats  of  the  same  length 
as  tiie  frames.  The  axes  of  these  frames  being  made  hollow, 
other  axes  fitted  with  catches  are  placed  within  them.  These 
catches  are  capable  of  beingturned  from  side  to  side  and  prevent 
the  floats  moving  hut  in  une  direction.  Ity  bringing  the  catches 
to  bear  on  the  opposite  side  of  the  floats  m  the  frames  (which 
is  to  be  efrccted  by  turning  the  external  axes),  their  action  will 
be  reversed,  as,  if  the  frame  turns  in  a  direction  contrary  to 
that  of  the  catch  it  closes  of  itself,  owing  to  the  resistance  of 
the  water,  and  if  turned  in  the  direction  of  the  water  it  is  closed 
by  the  catch. 

PROPELLING   VESSELS. 

Alexasobb  Hediabd,  ofRue  Tait  Bout,  Paris,  for  impme-^ 
mentii  in  propeiUng  ami  tutvignting  ships^  boatt^  and  vetieti  by  ttmrn 
and  other  tnotive  power. — Patent  dated  January  31,  1852, 

Claims. — 1.  The  construction  of  an  apparatus  in  which  the 
external  w^ater  received  by  an  irigress  orifice  is  projected  through 
an  egress  orifice  of  smaller  dimensions,  against  the  outer  water 
in  any  required  direction,  fur  the  propulsion  and  navigation  of 
ships,  boats,  and  vessels;  S.  Regulating  the  volume  and  veto-  i 
city  of  the  projected  jet  of  water  by  means  of  plates  of  various  > 
dimensions  adapted  to  the  egress  orifice.  I 

For  the  purpose  of  effecting  this  object  a  circular  pomp  if' 
placed  in  the  vessel  to  which  this  species  of  motive  power  is 
intended  to  be  applied,  and  whidi  is  connected  with  a  cylinder, 
the  bottom  of  which  opens  to  the  external  water  by  means  of 
an  elbowed  pipe,  the  bend  being  towards  the  stern  of'^the  vesaeL 
In  a  line  with  this  aperture,  and  towards  the  fore  part  of  the 
vessel,  is  another  orifice  oi>ening  from  the  external  water  directly 
into  the  circular  pump.  The  working  of  this  machine  i»  as 
followe:— The  externnl  water,  assisted  by  atmospheric  pressure, 
enters  the  Inst-mentioued  opening,  end  is  forced  by  toe  pump 
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into  the  cylinder,  wliic}i  it  leaves  by  the  elbowed  tube,  and  by 
tbe  velocity  with  which  it  does  so  forccn  on  the  vessel.  The 
velocity  of  the  water  may  be  reioilnted  by  me-ans  uf  beads  (with 
soitable  apertures)  being  affixed  to  the  tube  under  the  cylinder, 
and  capable  of  being  screwed  oa  and  off  as  may  b«  deemeo 
reqnisite. 

TDRXTABLES   AND    STEAM     BOILERS. 

WiLLUus  Beckett  Johnson,  of  Manchester,  manaf^r  for 
Msnrt.  Ortnerod  and  Son,  engineer*  and  ironfounders,  for 
iwyrwwiwettfjf  in  railwnygy  antt  in  oftjiarutut  for  genenU'mg  stmm, — 
Patent  dated  February  9,  18SS. 

CInimt, — 1.  Tbe  construction  of  the  framework  of  turntable 
topi  of  wrougbt-iron  bars,  bent  or  made  in  tbe  form  of  seetora 
of  a  circle,  and  bolted  or  riv?te<l,  or  otberwUe  connected  together. 
[Tbe  frbeel  n  made  out  of  four  pieces  of  iron  bent  into  a  tri- 
angular shape,  havinj;  the  an^le^  more  curved:  these  are  united 
together  by  means  of  an  iron  band,  after  the  manner  of  a  wheel- 
tyre,  being  placed  round  the  whole.  Two  iron  ban  are  then 
placed  across  tbe  whole  at  equal  distances  from  the  sideii,  and 
which  are  riveted  to  thereiit.  The  rails  upon  which  the  carriage 
rests  are  fixed  to  the  table  by  mean«  uf  the  ordinary  chair.] 

S.  The  application  of  two  or  more  furnaces  or  chambers 
applied  to  a  »ttuam-boiIer  in  »uch  manner  that  the  prwiucta  of 
combustion  proceeding  from  them  shall  meet  each  other  in 
oppomte  directions.  [In  thi4  ca»e  the  boilers  are  placed  one  on 
each  side  of  a  space  m  the  centre  of  the  engine.  The  gases 
produced  by  the  combustion  of  tbe  fuel  pass  into  a  space  at  the 
tmcks  of  the  reKpective  boilers,  and  from  thence  through  pipes 
MBung  through  tbe  boiler  into  the  befure-mentinncd  space, 
m>m  whence  they  are  carried  into  the  chimney.] 

3,  Tbe  application  of  tul>es  to  stationary  boilers  In  euoh 
manner  Uiai  tbe  products  of  conibustion  shall  return  through 
them  to  the  front  or  firing  end  of  the  boiler.  [The  fire-box  is 
placed  in  the  centre  of  the  boiler,  and  through  the  boiler  passes 
sereral  pipe«.  Tbe  ga«e«  are  carried  from  the  fire-box  through 
these  p)i>es  to  a  space  at  the  other  end  of  the  boiler,  from 
whence  they  return  by  means  of  u  cavity  passing  underneath 
tbe  fire-box  to  the  spot  from  whence  they  were  derived.] 

4.  A  mode  of  fitting  tubes  into  tbe  tube-plates  of  boilers,  by 
causing  their  ends  to  be  expanded,  or  forced  into  cavities  or 
enlarged  diameters  formed  in  tbe  ordinary  tube-holes  of  the 
tube-plat«s.  [The  metal  tube  being  pluced  in  tbe  hole  in  which 
it  is  intended  to  be  fixed,  and  the  edgv  of  uhich  hole  is  grooved 
for  the  purpose,  an  expanding  mundrii  is  pL-iced  within  the  tube, 
which  btiing  worked,  causes  tbe  metal  tu  spread  into  the  grooves. 
The  outer  edges  are  then  beaten  flnt. 


RAILWAY    CARRIAGE    SPRINGS. 

Gboroe  SpETfCKB,  of  Lacy-terrace,  Islington,  engineer,  for 
improt'fmentji in  the  Kpriugit  »f  raiUray  carriage*,  truvks,  and  toagorut, 
— Katent  dated  February  3,  1»62. 

Tbe  improvements  described  in  this  patent  consist  in  the 
construction  of  buffer,  draw,  and  bearing  springs  fur  railway 
purposes  out  of  india-rubber  vulcanised. 

Clainm. — 1.  The  use  of  a  confining  cylinder  or  caae,  made  of 
wrought-iron  or  other  material  when  used  for  ruilwuy  carriage 
buffer,  bearing,  and  draw  springs.  [Above  the  axle-rest  is  placed 
a  kind  of  cylinder  tncloiiing  a  series  of  rings  composed  of  vulcan- 
ised India-rubber.  The  rod  of  tbe  piston  contained  in  the 
cylinder  presses  upon  the  axle-rest,  and  thus  forms  a  new  Icind 
of  spring.  In  the  coiifitniction  of  buffent  the  same  means  are 
employed,  with  the  exception  that  the  cylinders  are  placed 
horizuntalJy  instead  of  verticaHy.j 

U.  The  use  of  rings  of  vulcanised  india-rubber,  or  other 
suitable  elastic  material,  of  certain  forms  shown,  when  used  for 
railwar  carriage  buffer,  draw,  and  beurlng  springs. 

3.  Ihe  combination  of  rings  of  vulcanitied  india-rubber,  uf 
various  denHitiex  or  sizes,  «»  as  to  regulate  the  resisting  power 
of  the  springs  when  used  for  railway  carriage  buffer,  draw,  and 
bearing  springs. 

4.  The  UKO  of  any  combination  of  the  rings  described  with 
a  confining  case  or  cylinder,  when  used  for  railway  carriage 
buffer,  draw,  and  bearing  springs. 


MOTIVE    POWER. 

CHaiBTiiN  8oHirj>F.,  of  Oldham,  machiuist,  for  certain  impr<trv 
menta  in  Maiiiing  and  appiif'nig  nuttive  pouvr. — Patent  dated 
February  12,   IhiM. 

The  impruvement«  claimed  and  described  in  this  patent  are 
«•  follow: — 

Firtt,  Certain  arrangementii  of  machinery  fiir  obtaining' 
motive  power  by  tlie  action  of  steam,  water,  or  other  Huid  on 
a  species  of  turbine  or  rotar>'  cone-wheel,  and  for  tratismitting 
the  motion  tberefroni.  In  the  Interior  of  a  cylinder  are  placed 
two  cones  joined  to  each  other  at  their  respective  baiter,  inside 
these  is  placed  a  fan-wheel  horizontally.  The  steam  or  other 
motive  power  entering  ihe  lower  cone  forces  round  the  wheel, 
and  by  that  means  produces  the  required  motion, 

Setvmdltf.  A  species  of  piston  governor,  or  speed  regulator 
for  steam-engines  and  other  machinery,  wherein  the  niibalun[:ed 
pressure  on  the  two  sideti  of  a  piston  in  a  detached  cylinder  is 
made  to  adjust  the  throttle-valve,  or  pasu^age  fur  the  uctiiating 
medium. 

Thirdly.  A  means  of  transmitting  power  along  ranges  of 
pipes  or  fluid  ducts,  and  of  traiiHmitting  motion  therefrom,  and 
regulating  or  governing  the  same. 

FnnrOJy.  A  mode  ot  working  the  expansion-valves  of  stoam- 
engiucs  by  means  of  au  adjustable  pendulum-action  for  varying 
the  "cut-off." 

OAS   BURNERS. 

PkTKB      AbXANII     LK     CoMTE     DE     FoNTAlNEMOREAl-,      of     4, 

South-pltice,  Finsbury,  for  certain  impravemenU  in  ya»-burnert. 
(A  communication.)— Patent  dau^l  February  33,  1852. 

Ciairu. — 1.  Tbe  contitructiun  uf  gas-burners  divided  into 
oompartmentii,  and  provided  with  Interiml  tubes  for  regulating 
the  supply  and  combiistiun  uf  gas. 


tbe  fiame  is  avoided. 

The  ga*i  reaches  the  burner  through  a  pipe  divided  into  two 
bramhes.  and  ad»pted  to  the  bottom  part  of  the  burner,  as  is 
usually  the  cat.e.  The  gas  is  conducted  into  a  diamber  through 
pipe*;  when  it  has  arrived  in  sufficient  abundance  to  fill  the 
chamber,  it  descends  by  a  lube  into  a  lower  chamber,  from 
which  it  ascends  through  a  tube  into  another  compartment;  and 
from  a  third  chamber  it  egreiaca  into  Iho  point  of  combustion 
tb rough Jyiole^  perforated  circularly  in  Uie  upper  part  of  the 
burner.  ^Phe  third  chamber  forms  a  kind  of  a  reservoir,  into 
which  the  gas  slowly  introduces  itself,  after  lotting,  by  the  circuit 
which  it  haH  been  compelled  to  perform,  the  impulsive  foroe 
which  the  difference  of  pre**urc,  produced  by  a  variety  of  causes, 
might  have  given  to  It.  By  that  means  the  extinction  of  a  large 
number  of  burners  on  a  sudden  pressure  will  not  nmduce  any 
effect  on  this  burner.  Tlie  dimensions  of  the  chambers  and  the 
diameter  of  the  pipes  may  be  varied  at  di;*crction,  accordiofjr  to 
the  elevation  of  light  reipiired.  The  patentee  can,  at  option, 
apply  on  the  lobe  an  inverted  capsule,  set  on  a  ring  soldered  to 
the  tube.  When  this  capsule  is  employed,  it  is  urovided  with  a 
lateral  opening,  which  allows  the  gas  contained  in  the  second 
chamber  to  introduce  itself  into  the  tube:  the  dimensions  of  the 
capsule  vary  according  to  the  ititensity  of  the  light  required. 
He  also  provides  a  vortical  section  of  a  gas-burner,  in  which  the 
current  of  air  is  supplied  tbrnugh  orifices  made  in  the  glas*,  and 
is  forced  to  pass  through  a  metallii-  cloth,  and  the  gas  is  made 
to  egreiis  from  the  burner  by  the  place  of  oonaumptiun  through 
tubes  adapted  to  the  top  of  the  burner. 

Another  improvement  relates  to  the  prcvcntiun  of  the  vacilla- 
tion of  the  light  in  gas-burnora  placed  in  px-ewgea  and  in  places 
exposed  to  strong  currents  of  air.  To  obviate  these  incon- 
veniences, the  burner  i^  constructed  on  the  wime  syslora  as  that 
bereinbefure  mentioned  in  reference  to  the  cnmpartmeuta,  the 
current  of  gas  arriving  in  the  burner  with  this  difference,  that 
the  current  of  air  in  the  apparatus  is  entirely  suppres-ied,  and 
tbe  gallery  usually  placed  on  tlie  burners  for  -supporting  the 
chlnuiey-glasa  is  entirely  closed  instead  of  being  opened.     The 

f;las8  used  for  the  burner  has  a  lateral  onening  cut  at  abi>ut  three 
inrK  above  tbe  base  of  the  point  of  combustion;  and  to  prevent 
the  air  from  striking  directly  against  the  flame,  the  uouer  part 
of  the  burner  is  provided  with  a  metaliio  "'* 
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t)iin1  inch  from  the  flame,  being  supported  hy  hooks  or  claws 
fixed  to  the  gallery.  All  the  burners  nre  mude  with  a  wnrm,  <to 
BB  to  enable  the  apper  envelope  to  be  removed  to  clean  all  the 
tubes  and  change  the  capsule,  if  unemployed,  for  one  of  a  dif- 
ferent size.  The  chamber  can  alM  be  increased  or  le«<)CDed  In 
size;  but  for  thnt  purpose  the  burner  must  be  constructed  of 
two  partfi,  attncbed  by  meanH  of  a  screw-worm,  which  wilJ  nerve 
to  vary  the  dimensions  of  the  chamber.  The  bumere,  as  well  as 
all  the  conipnrtnients,  may  be  con;«tructed  of  metal,  porcelain, 
or  any  other  suitable  material.  Thette  improvements  are  nj)- 
plicableto  all  kinds  of  burners  by  merely  fixing  the  tubes  of  the 
ilifTerent  burners  on  a  cylinder  provided  with  the  chambers  and 
tubes  of  the  tame  invention. 


ON   ECCLESIASTICAL    ARCHITECTORE. 
By  EoMvitu  SaAKPB,  M.A. 

[Read  hejbrc  the  Arcktrotogieal  Jntt'dute^  at  Newctutie-Hpon-T^yneJ] 

Cburcr  architecture  isfleparated  into  tvo  principal  divisions — 
one  in  which  the  circular  arch  only  is  employed,  and  the  other  in 
which  the  pointed  arrh  {h  nhine  eniployed;  and  that  itt  no  iriinple 
and  so  much  of  a  leading  division  at  the  same  time,  that  we  can 
hare  no  hesitation  in  adopting  it.  The  architecture  of  buildingf 
in  which  the  circular  arch  obtains  is  uBually  denominated  the 
Itomanesque,  while  that  which  is  characterised  hr  the  pointed 
arch  in  coutmonlv  called  the  Gothic.  It  ia,  however,  nece&sary 
to  bear  in  mina  that  these  two  classes  exclude  a  very  large 
number  of  buildings  in  existence  at  a  period  before  the  circular 
arch  was  altogether  abandoned,  and  when  it  was  used  in  con- 
junction with  the  pointed  arch.  Fur  the  ecclesiastical  edifices 
erected  in  the  intcrniediatu  period  between  Saxou  and  Nurninn 
timed,  during  nhich  both  the  pointed  and  circular  arch  had  been 
used,  no  term  is  so  applicable  a%  that  of  "Transition."  On  the 
other  hand,  as  regaras  the  buildings  of  the  Gothic  period,  when 
thn  pointed  arch  was  uned,  no  division  ia  so  convenient  as  that 
suggested  by  the  principal  changes  in  form  thnmgh  which  the 
window  paaaed  during  that  t>eriod.  For  half-a-century  after  the 
disappearance  of  the  circular  arch,  the  window  appeared  under 
ft  form  which,  from  its  general  resemblance  to  a  lancet,  caused 
the  application  of  thnt  term  to  all  the  windows  of  that  period. 
Out  ol  the  practice  of  combining  a  number  of  lancets  into  one 
arch,  and  of  decorating  the  intervening  spaces  between  the 
beads  of  the  arch,  the  beautiful  invention  of  tracery  took  its 
rise;  and  for  nearly  three-quarters  of  a  century  after  its  intro- 
duction tracery  is  fx>und  characterising  every  form  of  window  in 
which  the  circle  in  most  coo^ipicuous.  This  gave  rise  to  the 
exprestiion  **  Geometrical  period,"  at  the  close  of  which  the 
curve  called  the  "<>.  G."  had  begun  to  make  its  way  into  the 
tracery  of  windows,  and  to  impart  to  it  a  grace  and  an  ease 
which  it  had  not  previously  possessed.  The  term  Curvilinear 
mighty  therefore,  be  applied  to  the  tracery  and  all  the  details 
of  thewinduwR  of  that  period,  in  tho  latter  part  of  the  Cur- 
Tilinear  neiiod,  a  horizontul  bar  or  transept  made  its  appear- 
ance in  the  windows.  Vertical  lines  also  commenced  to  make 
their  way  into  the  tracery  ;  in  fitot,  a  new  principle  began  tu 
pervBile  the  whole  of  the  buildine — this  is  the  straight  line 
Mhiich  overran  the  entire  part  of  the  ntructure.  \ve  shall, 
therefore,  call  that  the  Rectilinear  period  of  Gothic  architec- 
ture. This  divided  (lotliic  architecture  Into  six  portions — 
namely,  the  Nonnau  periud,  which  prevailed  from  liH)ti  to  I  lU  ; 
the  Tranfiition  periml,  fnmi  ll4.i  tu  1IW>;  the  Lancet  peri<wl, 
from  1190  to  Viil ;  the  Geometrical  period,  from  W*4  to  1S1.»; 
the  {'urvilinuar  period,  from  I'Mb  to  1360;  aud  the  Rectilinear 
period,  from  1360  to  14A0. 

The  architectural  remains  of  the  Saxon  period  are  all  un- 
doubtefUy  of  vety  great  interest,  but  are  altogether  of  such  a 
detached,  fragmentary  character,  that  it  is  utterly  impossible  to 
reconstruct  two  interior  or  exterior  compartments  which  can  be 
used  to  represent  correctly  the  main  idea  of  a  Saxon  building. 
With  regard  to  the  Norman  period,  its  characteristics  are  very 
apparent  at  the  first  glance.  The  proportions  of  the  building 
are  massive;  for  instance,  a  circular  mass,  sometimes  a  ctutiter 
of  heavy  Bhiiftn,  is  »een  renting  on  piers  which  were  scored  and 
ornamented  with  a  series  of  zigzag  Hoes.  The  blind  Ktory  is 
usinilly  very  large,  while  the  clerestory  consists  generally  of  a 
triple  arcaclo,  the  centre  compartment  of  which  is  tlko  largetit. 
The  circular  arch  prevails  every  way.— The  next  is  the  Trnnsi- 
tional  period,  in  which  the  prvportiuns  of  the  buildin|{  are  con- 


siderably tightened  ;  the  piers  especially  being  very  much  less 
Bubstsntial  and  massive.  Certain  of  the  arches  have  the 
pointed,  while  others  maintain  the  circular  form.  The  employ- 
ment of  the  circular  and  pointe<l  arch  Hininltaneously  in  the 
same  building  is  the  characteriblic  of  this  period,  examples  of 
which  are  to  be  found  in  the  choir  of  Hipun  Minster.  Tho 
capitals  of  the  piers  are  also  of  a  much  lighter  description. 
There  is,  likewitw,  another  very  peculiar  mark  of  that  period — 
indeed,  it  ia  the  most  characteristic  of  it — which  consists  of  a 
snmll  volute,  to  be  found  in  the  corners  of  the  capitals,  with 
the  curl  turned  upwards  instead  of  downwards.  It  was  called, 
therefore,  the  Transitional  volute.  We  have  no  nobler  examples 
of  the  Nurnmn  period  than  are  to  bo  found  in  the  nave  and 
other  portions  of  Uurhara  Cathedral.  In  Carlisle  Cathedral 
we  have  only  the  remnant  of  tho  nave,  but  it  is  a  very  interest- 
ing example  indeed,  although  sailly  encumbered  with  pewi 
and  bv  being  cut  into  two  parts  by  a  floor.  Of  the  Transitional 
period  we  have  a  tolerable  example  in  Brinkburn  I*riory,  Nor- 
thumberland, in  the  Galilee  of  Durham  Cathedral,  and  in  the 
door  of  the  Castle,  in  which  the  Transitional  volute  i«  seen  in 
every  capital  of  the  building.  In  St.  Andrew's  Church,  New- 
castle-upon-Tyne, we  have  aUow»ine  interesting  remains  of  the 
traiiHitidiial  period.  In  Darlington  Church,  which  Is  reputed  to 
have  been  built  by  Bishop  Vud«ey,  we  have  the  style  io  a  verv 
advanced  state— w>  much  ko,  thnt  the  architecture  of  that  church 
haa  always  been  called  in  modern  times  "Karly  English,"  though 
erroneously.  The  chapel  of  the  Bishop  of  Durham's  palace,  at 
Bishop  Auktand,  likewise  contains  very  interesting  specimens 
of  the  Transitional  period. — In  the  Lan<^et  period  the  piers  ara 
seen  broken  into  slender  and  detached  shafts,  and  all  the  folia^ 
decorating  the  capital  is  of  a  conventional  rather  than  of^a 
natural  character,  consisting  mostly  of  a  series  of  stiff  leaves 
growing  nut  of  the  stemft.  V^e  have  also  the  lancet  form  of 
window  prevailing  everywhere  throughout  the  building.  We 
have  w>me  bciiutihil  examples  of  this  period  at  Durham,  in  the 

triory  church  of  IJcxbam,  and  in  the  west  front  aud  nave  of 
iinercost  Priory. — In  the  Geometrical  period  the  circle  prevails 
everywhere,  while  the  ornaments  taken  from  the  vegetable 
kingdom  are  of  a  much  more  natural  kind  than  in  iheformer 
era. — In  the  Curvilinear  neriod  we  find  the  sinuous  form  obtains 
In  every  direction,  not  only  in  the  windows,  but  in  the  panelling 
of  the  walla,  examples  of  which  are  to  be  found  in  the  choir  of 
Kly  Cathedral. — In  the  next,  or  Rectilinear  period,  we  hare  the 
diameter i sties  of  straight  Hoes,  while  the  blind  Ktory  dtsappeus 
altogether,  examples  of  which  are  to  be  found  in  the  Dave 
of  Winchester  Cathedral.  There  Is  also  a  peculiar  feature  in 
the  form  of  the  arch,  which  is  flattened,  and  descends  from  four 
different  centres.  This  characteristic  is  also  prevalent  in  the  j 
window. 


TilOALAS  GRAINGER,  Esq.,  C.E. 

It  is  with  extreme  regret  that  we  have  to  record  the  death 
of  this  gentleman,  under  circumstances  of  so  very  painful  a 
character.  He  was  engaged  in  numerous  larire  undertakinga, 
embracing  many  engineering  difficulties,  which  have  been 
overcjjnxe  by  works  of  remarkable  magnitude.  In  the  tunnel 
which  extends  for  lOOO  yardfi  under  the  streets  throuuh  the  new 
town  of  Edinburgh,  almost  insurmountable  obstacles  mristog 
from  the  running  sand,  and  the  proximity  of  fine  ranges  of 
street  houses,  have  been  ituccesHfully  overcome.  And  whUe  the 
44-arch  viaduct  on  the  Edinburc^h  and  Glasgow  Railway  wai 
unce  the  largest  of  his  works,  it  nas  been  exceeded  in  m 
tude  by  several  of  his  works  in  England;  and,  besides  the 
nificent  model  iff  his  pniposcd  Central  Station  for  the  juoi 
of  all  the  lines  at  Leedi^  we  have  admired  the  models  of  many 
of  his  spacious  iron  arches. 

Mr.  Grainger  had,  during  the  last  two  years,  enjoyed  a  !*• 
laxation  of  the  arduous  bodily  exertion  which  his  exteurive 
business  rerjuired  of  him  during  the  railway  mania;  but  amid 
the  anxiety  of  his  many  responsible  consultations  and  arbitra- 
tions, he  WHS  a  valuable  Fresiitent  to  the  Roynl  Scuttitib  i^ciety 
of  Arts,  and  is  well  known  to  have  lar^ly  increased  the  nam- 
her  of  members  of  that  popular  sricntific  body,  and  he  had  the 
distinguished  honour  of  being  appointed  to  the  chair  a  Kecond 
Tear.  He  was  al«o  a  member  of  the  Royal  Society  of  Edin- 
burgh, the  Institution  of  Civil  Engineers,  the  Briti^  Associa- 
tion, OiC. 
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NEW   MODE  OF   SHIP  BITILDINO 

L.  ArmaK)    Ship    Builder,    of  Bordeaux,    Inventor.* 

From  time  immerDoriii],  timber  appears  to  have  been  the 
Baterial  almost  exclusively  employed  in  the  conRtrurtion  of 
hips  and  other  dontiiig  bodies  of  capacity;  and  bo  long  as 
.duels  were  ctinKtrucled  of  tliitiie  pronortioiiit  whit^h  long  expe- 
Heace  had  pruve<l  to  be  best  adnpted  for  Baiiing  puiposes,  it 
ns  nut  found  nec^stmry  to  report  to  any  other  material; 
but  Muce  the  introduction  of  steatn  for  the  projiulsion  of  veBseln, 
'~.  has  been  thought  advisable  to  make  a  considerable  variation 
1  the  old  iiroportiunn  generally  aaaig'ned  to  nailing  veuaela;  that 
>  to  say,  tne  length  of  steam- vessels  has,  with  great  advantage 
j»r  speed,  been  moet  matorially  increased,  to  the  extent  of  one- 
bnlf,  or  more,  as  compared  with  the  breadth  and  depth. 

Unfortunately  this    addition   to   the   length  of  vessels  has 

ecawtitated  a  great  incrcaitc  in  the  scantling  uf  the  material 

j^timber)  employed  in  the  conslructioa,  thereby  greatly  aug- 

nenting  the  weight  and  displacement  of  the  veuite],  and  to  a 

TOat  extent  nullifying  the  advantages  indisputably  obtained  by 

be  fine  lines  produced  by  the  additional  length;  and  it  should 

e  remarlied  that  the  greal  tncretiM)  uf  wfi^hl  in   the  material 

I  lequired,  not  only  as  legards  the  mere  strength  of  cuhetfioo  of 

Jie  parla  letigtbwHys,  but  is  ret)uisite  in  order  to  obtain  adeijuate 

(rigiaity  and  »iiffne!>«,  which  are  so  important  in  all  ateumers 

vxpecled  to  have  great  speed. 

The  deficiencies  uf  the  ordinary  description  nf  timber,  to  meet 

he  requirements  of  the  new  order  of  long  fait  steamers,  very 

oon  became  apparent;  and  a  subKtitute  offering  the  reijuired 

properties  waa  eagerly  sought  for.     The)4earch  was  not  long,  for 

\t  wai  soon  discovered  that  the  material  iron  pos^teitKed  tlie  re- 

Buisite  qualities  in  an  eminent  degree;  and  iron  has  tlierefore 

been  most  extensively  and  succe«sfuUr  employed  in  the  con- 

tructiun  of  the  fastest  and  most  splentlid  steam-veasels  now  in 

xistence. 

But  attention  was  early  drawn  to  the  fact,  that  iron  steam- 

eseels,  when  employed  id   warm  climates,  very  soon  become 

Jfoul  on  the  surface;  an  incrustation  of  weeds  and   shells  Is 

IvpeedUy  formed,  and  \'ery  seriously  retards  the  speed  of  the 

IVesMi;  moreover  the  material  itself  is  liable  to  very  rapid  detc- 

liioratioa,  of  which  there  are  many  well-authenticated  cases;  In 

Eiroo  veMelfl  that  have  been  employed  for   only   a  few  years 

Iwithin  the  tropics,  on  examination,  the  iron  outnide  plating  or 

|-»kin  exriosed  to  the  action  of  the  water,  as  well  as  the  iron 

iJiratneii,  uas  been  found  ver)'  extensively  changed  in  charHcter, 

ll^etng  converted  into  a  sort  uf  pUmbogn,  eawily  cut  with  a  knife, 

fwithuut  any  strength  or  tenacity,  and  creating  alarm  uf  sudden 

[■destruction  and  di^acitcr:  many  endeavourtt  have  lieen  made  to 

'remedy  the«e  evlla,  but  it  is  feared  with  only  partial  success. 

Besides  these  very  important  objections  to  the  use  of  irnn  as 

a  material  for  ahipbuilding,  there  ir.  another  so  paramount  and 

•o  unanswerable  that  the  Lords  of  the  Admiralty  had  at  one 

time  determined  to  put  a  stop,  as  far  as  they  could,  to  the 

baildiDg  of  vessels  with  that  material  altogether;  iron  veasela 

haviog  been   proved   by  different  experiments  carried  on  at 

Portsmouth,  by  order  of  the  Board,  unfit  for  war  purposes,  all 

packets  intended  to  carry  the  mail,  or  take  contracts  for  that 

setvice    under   government,   were  ordered   to    be    timber-built 

vessels,  that  they  might  be  added  to  the  naval  forces  of  the 

nation,  should  they  at  any  time  be  required. 

To  obviate  the  foregoing  MCriuus  vbjections,  no  plan  has 
hitherto  been  thought  of;  and  the  employment  of  heavy  ttinber- 
built  vesHela  ia  ptiTl  continued  in  England,  France,  and  the 
United  States.  But  in  ulniust  every  c^se,  where  great  speed  is 
an  indispensable  consideration,  iron  is  still  resorted  to,  notwith- 
standing the  very  serious  evils  attending  the  use  of  that  tnalerial, 
^]U  it  is  generally  employed. 

r  Messrs.  L,  Arman  and  Co.,  shipbiiildcnt,  of  Bordeaux,  have 
tlirought  forward  a  plan  for  the  construction  of  lon^  sharp 
Hteam-venels,  in  which  they  extensively  emjdoy  Iron,  in  com- 
Jbination  with  timber.  The  plan  unites  the  two  modes  of 
f'buUdlng;  that  is  to  say.  the  outside  part  of  the  vessel  in  contact 
1  with  the  water,  and  exposed  to  the  weather,  is  a  timber-built 
iTBMel,  while  internally  it  is  an  iron  vessel.  For  instance,  in  a 
rirnilinl  built  on  this  ptan,  a  fnuning  of  timber  of  the  usual  form, 
"but  of  considerably  reduced  scantling,   is  prepared;    on   the 

•  W«  r«f«  oor  r«*4cn  to  Mr.  Jofflftn'i  p«l«at  for  Iii9ll<nnf  v**«*I«  nf  Iron  mnd 
wood.  Rpwtod  In  th*  Journal,  Val.  XIV,  (IKSO)  p.  >«!>■  W*  luspM-t  »a<nt  portloQ 
of  Mr,  krmaa'ayiMn  nrlU  b>  found  an  ialriotgeiacBt  upoo  ttial  patent.— Ed.  C.E.  & 
a.AMrwL 


outfiide  of  this  timber-frame  the  wood  planking  is  secured  m  the 
commnn  manner,  copper- fastened  and  coppered,  as  may  be 
judged,  advisable;  inside  the  timber-framing  lit  introduced  a 
second  framing  of  iron,  the  ribs  of  which  are  forme<l  of  iron, 
rolled  in  a  shape  like  the  letter  Z.  The  iron  ribs  are  not  placed 
vertically,  but  diagonally,  about  two  orthree  feet  apart,  croRsing 
the  first  framing  at  an'anjjle  of  about  45%  and  bolted  to  the 
timber-frame  at  every  crossing,  something  similar  to  the  plnte- 
iron  riders  frequently  adopted  in  timber-buiU  ships.  The 
lower  ends  of  those  iron  ribs  are  continued  forward  or  aft,  so  as 
to  connect  them  with,  and  form  a  part  of,  an  iron  kelson,  intro- 
duced for  that  purpose.  Iron  shelf- piece.-*,  clamps,  beams,  Ac. 
&c.,  are  also  used  aa  in  iron-built  ships;  so  that  in  fact  the 
inside  i»  to  all  intents  an  iron  vessel.  Longitudinal  plate-iron 
strakes  are  riveted  or  bolted  to  the  inner  surface  of  these  iron 
ribs  at  different  heights,  dividing  equallyor  nearlyHo,ihe  distance 
between  the  under  part  of  the  beams  of  the  main-deck  and  the 
floor  timbers,  leaving  thereby  spaces  or  interstices  which  fully 
expose  to  view  buth  the  iron  and  wood  framlnga,  as  also  the 
inside  of  the  wood  planking. 

To  prevent  any  jKtriion  of  cargo  finding  its  way  into  these 
intersticeR,  they  may  be  covered  over  with  moveable  or  sliding 
panela,  composed  either  of  wood  or  iron. 

Pl4.  1.— V^rtlcd    Scctloa. 
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Fto.  2.— iDUrUir  View  of  OM  Side. 

In  the  year  \SSl,  Messrs.  L.  Arman  and  Co.,  boilt  on  this 
plan  a  steamer  of  one  hundred  and  twenty  honw-jiower.  the 
General  CattiUa,  which  it  is  Htated  so  completely  fulfille*i  the 
high  expectations  entertmned  of  Mr.  L.  Arman's  new  mode  of 
building,  that  the  French  government  appointed  a  commission 
to  examine  this  new  construction,  and  report  thereon:  and  M. 
Sabattier,  a  naval  engineer,  expresses  binisetf  in  these  words- 
addressed  to  M.  de  Chas8eluup-Laubat,  Minister  of  the  Naval 
Department: — 

"The  hull  uf  this  vessel  [General  Ca$t'tUa\  is  lighter  than  that 
of  any  of  the  mail-packets  of  one  hundred  and  twenty  horse- 
power, having  the  same  dimensions;  and  Mr.  Arman  has  cer- 
tainly succeeded  by  his  combination  of  wood  and  iron  framings 
in  making  it  much  more  rigid  and  sulid. 

"The  draught,  here  annexed,  will  explain  clearly  the  system 
adopted  by  this  gentleman ;  and  a  few  expliinationsof  the  mode 
of  construction  of  the  &aid  vessel  will  show  all  the  advantages 
of  bis  plan. 

"  The  timbers  ofpackots  for  one  hundred  and  twenty  horse- 
power are,  for  the  floors,  moulded  fij  inches,  and  S5  sided ;  and 
*  X  6  inches  at  the  gunwale.      Mr.   Arman  has  reduced  the 
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scantling  of  these  frames  to  4f  inches,  from  the  floor-timber  to 
the  gunwale.  Tho  diBtance  between  the  timbers  is  6j  inches, 
and  he  Introduces  alternatelf  a  pair  of  rit»t^  and  then  two  iiinKle 
riba,  M'hen  his  timber-frame  Is  formed,  hebrin^  in  his  filling'- 
in  pieces  for  the  bottom,  boUa  the  frame  «rith  the  keel;  and 
substitutes  fur  the  wooden  kelson  on  iron  kelson  of  13  inches 
high,  and  nearly  hnir-an-inch  thick, 

**This  kelson  h  fii^itcned  to  the  timbers  by  ra^-bolts,  and  to 
the  6Uing-in  pieces  by  fore-lock  bolta.  Then  beginning  about 
midshipa,  and  pn>ceeding  fore  and  aft,  he  crosses  this  timber 
framing  by  a  second  framing  of  2?  double  angle-iron,  riveted 
back  to  back,  in  the  shape  of  the  letter  Z,  extending  from  the 
under  imrt  of  tho  di*ck  to  the  iron  kelson,  to  which  it  is  fastened, 
and  forminf^  the  sides  of  the  iron  kelson  aforeiaaid.  These  iron 
ribs  are  fastened  to  one  or  two  galvanised  iron  bolta  on  each 
timber,  which  they  cross  at  an  angle  of  about  V^%  and  clinched 
on  the  outside.  These  iron  ribs  are  4  ft.  7  in.  apart,  and  between 
and  parallel  to  them,  a  light  wooden  piece  9^  X  5|  is  made  fast 
on  each  of  the  timbers.  Iron  shelf -pieces  and  clamps  are  sub- 
stituted for  those  of  wtwd,  and  fastened  to  the  framing  as  done 
in  iron  vcmcIb,  The  beatUM  are  of  iron  in  the  engine-room,  and 
of  wood  townrdii  each  end. 

"The  engine-room  is  separated  from  the  other  parts  of  the 
vessel  by  iron  bulkheads,  mstened  to  the  timber-frame  by  angle 
iron.  The  stiffness  of  tho  vessel  is  aUu  increased  in  this  part  by 
foui  iron  riders  extending  from  the  main-beams  to  the  iron- 
bearers;  establiebirig  thereby  &  connection  between  the  different 
parts,  and  giving  to  the  whole  a  great  solidity.  The  engine 
and  boiler  bearers  are  of  plato  and  angle-iron;  fastened  on  the 
timber- framing,  with  bolts  clinched  outside,  previously  to  the 
fastening  on  of  the  outside  planking. 

"When  these  framings  are  properly  fastened,  as  well  as  the 
engine-bearers  and  the  iron-riders  above  mentioned, they  proceed 
with  the  outside  planking,  wales,  &c.,  which  are  copper-bolted 
on  the  timber- framing  only,  the  bolts  being  clinched  inside  as 
usual.  When  the  luitside  planking  is  securely  fastened,  and  the 
whole  has  been  well  painted,  three  longitudinal  strakes  of  plate 
iron  are  riveted  on  the  inside  surface  of  the  iron  ribs,  dividing 
equally,  or  nearly  so,  the  di^ttance  between  the  shelf-pieces  and 
the  lower  floor-heads.  Interstices  are  left  between  theK«  pl»te- 
iron  strakes,  which  fully  expose  to  view  tho  double  framing, 
which  mav  be  kept  in  order  and  painted,  so  as  to  last  long^er  than 
usual.  This  imncirtant  point  constitutes  one  of  the  greatest 
advantages  of  Mr.  Arman'g  plan.  The  engines  are  perfectly 
steady  on  the  Iron-bearers,  and  during  our  trials  at  sea  not  the 
smallest  vibration  or  play  could  be  discovered  in  any  part  of 
this  dfluhle-framed  vessel.  We  may  therefore  say  that  this  plan 
of  building  combines  all  the  rigidity  and  solidity  of  iron-built 
vessels,  with  all  the  adv:intftges  of  timber  built  ships.  Hcpairs 
of  all  sorta  will  present  less  difficulties  than  usual;  and  should 
it  be  necessary  at  any  time  to  remove  any  of  the  i  ron  ribs,  i:»ach- 
Bcrews  may  then  be  advantageously  used  in  refixing  them. 

'*  In  conclusion,  we  may  say  that  sea-going  vessels  built 
according  to  Mr.  Armnn's  plan  are  lighter  and  stronger,  though 
not  dearer,  than  those  built  acoording  to  the  old  systetn.  It  is 
therefore  most  important  to  the  French  navy  that  a  trial  should 
be  made,  and  that  one  of  the  vessels  that  are  ordered  should  be 
built  on  this  plan." 


THE   SUPPLY   OF   WATER    IM   PARIS. 

Paris  is  divided  into  two  distinct  zones  for  the  distribution  of 
water.  All  the  lower  portion,  that  i»  to  say,  fnur-fifths  of  Parts, 
might  be  supplied  by  the  water  of  the  Canal  do  I'Ourcq,  arriving 
naturally  from  its  own  weight,  without  the  aid  of  machines  and 
the  expense  of  fuel.  This  is  the  first  zone.  The  other  portion, 
less  important  as  to  extent,  cannot  receive  the  water  except  by 
artificial  means.  On  the  left  bank  it  comprises  the  Moatagne 
St.  Genevieve  and  the  neighbouring  quartersi,  which  are  siipplicd 
by  the  waters  of  Arcueil,  the  well  of  Grenelle,  and  the  forcing- 
pump  of  Notre  Dame;  on  the  right  bank,  the  second  zone  forms 
tlie  line  running  piirallel  to  the  octroi  wall.  These  are  the 
richest  and  Uei^l  built  quarters  of  the  capital,  yet  they  are  the 
worst  supplied  with  water  from  the  Seine.  The  forcing-pnmp 
at  Chaillotgives  a  very  insufficient  supply.  ^Kaiiting  the  means 
of  action,  either  on  account  of  the  smalt  number  of  its  pipes  or 
of  their  Kmall  size,  tho  city  of  Paris  cannot  utilise  the  mass  of 
water  which  it  haa  a  rigfit  to  expect  from  the  Canal  de  rOurcq. 
In  fact,  according  to  the  agreements  entered  into  ia  IS^Bond  in 


1851  between  the  company  having  tho  concession  of  the  cam 
and  the  adminirttratiun,  5000  inches  of  water  may  be  taki 
it  may  be  required  by  the  engineers,  at  95  metres  «boi 

level  of  the  Seine,  and  in  all  seasons  of  the  year,  to  be  ui 

the  public  fountains,  or  any  other  mode  of  distribution  in  tire 
interior  of  Paris.     Out  of  these  5U00  inches  scarcely  more  than 
from  2400  to  3500  inches  have  been  used  during  the  greatest 
heats  of  summer,  in  consequence  of  the  insufficiency  of  the 
means  of  distribution  which  we  have  just  enumerated.     In  con- 
sequence of  the  inconveniences  which  every  day  arise  from  this 
sttd  state  of  things.  In  the  simultaneous  service  of  the  fountains'^ 
at  the  corners  of  streets,  the  watering  and  the  public  fountmacji' 
the  city  had  decided  on  utilising  all  trie  water  it  cnn  draw  froni 
the  (.'anftl  do  I'Ourc^i.     For  this  purpose  the  three  reservoirs 
the  left  bank — Vaugirard.  Ruciue,and  St.  Victor — the  supply 
which,  in  consequence  of  tho  narrowness  of  the  pipes,  is  not 
sufficient  for  those  populous  quarters,  will  be  united   to  the 
aqueduct  by  large  pipes  of  50  centimetres.      Thanks  to  this 
system,  the  reservoirs  will  be  always  full,  and  in  a  state  to 
supply  uninterruptedly  the  accessory  pipes  which  donvey  the 
water  intu  the  different  streets  of  Paris.    As  to  the  right  bank, 
a  reservoir  capable  of  containing  1800  metres  of  wjtter,  will  be 
made  at  ChaiUot,  and  new  pipes  will  supply  all  those  parts  in 
which  the  distribution  has  been  hitherto  insufficient.     As  far  as 
regards  the  second  zone  of  Paris,  a  part  Inwer  than  the  le\'el  of 
the  Canal  de  I'Ourcq,  and  which  is  supplied  by  the  waters  of  the 
Seine,  tbe  new  machines  nt  Chailtot  will  convey  to  it   1400  or 
1500  inches  of  water  instead  of  from  +00  to  500,  which  are  now 
distributed  by  the  old  machines.    The  works  for  the  execution 
of  these  improvements  will  entail  an  expense  of  9,800,000f.: — 
viz.,  distribution  of  the  water  of  the  Ouicq,  l,300,OCK)f.;  distri- 
bution of  the  water  of  tho  Seine,  l,500,000f.     Id  adopting  thii 
vast  system  in  principle,  and  in  devoting  to  it  a  first  outlay  ( 
300,UOOf,  on  the  budget  of  IS52,  the  city  has  comprehended  Ih 
it  would  bo  a  productive  expense,  and  that  the  sacrifice  which  ii 
was  obliged  to  make  wimld  not  be  unuruuK  fur  its   budget.     In 
fact,  after   providing  for  the  service  of  the  fountains  at  t* 
corners  of  tlie  streets,  the  watering  and  the  monumental  fou 
tains,  the  city  now  derives  from  the  sale  of  its  water  a  revenu 
of  nearly   l,200,000f.      This  is  a  revenue  which  is  every  day 
increasing,  and  which  will  be  still  further   increased   by   the 
H  meliorations  we  have  just  spoken  of.    The  receipts  for  the  sale  ^ ' 
wnterin  1830  were  o75,«llf.;   1840,  8+5,57If.;   1 8 ts,  1,065,683.: 
1851,   l,lM7,3fl8f.       The  auiount   of    the   receipts  every  ye. 
increases;  out  of  35,000  houses,  GOOO  at  the  most  have  tak 
concessions,  and  this  number  will  certainly  augment  as  soon  as 
city  can  offer  water  to  the  proprietors  of  houses  in  every  quu 
These  are  useful  expenses;  tney  will  turn  to  the  profit  of 
finances  of  the  city,  and  to  the  comfort  of  the  inhabitants;  thi 
will  complete  with  the  new  system  of  sewers  now  in  use| 
enfembie  of  desirable  improvements.— bourne/ ^  Dfbatt. 


th«. 


INSTITUTION    OF    CIVIL    £NQIN£ERS, 
AwAim  OF  PRsmnts — SeiMion,  lfl51'52. 
The  Council  of  thi*  laetilution  hsvo  awirded  the  following  pia 
tat  pipers  read  during  tho  liit  teislon  :— 

t.  A  Telford  Medal,  in  litvcr,  to  Csptaiii  Mark  Huisb,  Assoc.  Init.  C.B., 
for  his  piper  "  On  Ilailway  Acciit*i)(».'*     (Sec  Journal,  ante  p.  169.  I9H.) 

2.  A  Tctford  Medal,  in  sitier,  to  Uraitliwaite  I'oale,  Xmoc  last.  C.I., 
for  bis  paper  "Ob  tbe  Economy  of  Riilvsjn,"  (See  ^oumoi,  mU*  p, 
159,  198.) 

3.  A  Telford  Medal,  in  silver,  to  CaloneL  Samuel  Colt  (U.S.),  Assoc. 
last.  C.K.,  for  bis  papi>r  "On  the  Application  of  MaeUineiy  to  the 
Msnufacture  of  Rotating  Chsmbered-bieech  Fire-ariai,  and  tbe  pecu* 
liarilifi  of  those  Armi."     (See  Journal,  Vul,  XIV.  p.  61 1 .  629.) 

4.  A  Telford  Mfdal,  in  iilrer,  to  Frtderick  Kichard  Window,  Awoe. 
Inst.  C.K.,  for  bis  paper  "On  the  Electric  Telegraph,  lad  tbe  prtocipsl 
improTementi  in  its  contlruction."     (See  Journal,  o»t«  p.  116.) 

5.  A  Telford  Medal,  in  silver,  to  Charles  Coles  Adley.  for  his  paper 
entitled  "  The  Ilistorj,  Theory,  and  Practice  of  the  Electric  Telegraph." 
(See  Jovntat,  ante  p.  117.) 

6.  A  Telford  Medal,  in  silver,  to  Eagene  Boardon  (Paris),  for  bit 
"  Description  of  a  new  Metallic  Manometer,  and  other  Instrumeats  for 
meiiuring  Presaarea  and  Temperatures."  (See  Journal,  Vol.  XIV. 
p.  60B.) 

7.  A  Telford  Medal,  in  silver,  to  Pierre  Hippolyte  Boutigny  (d'Evreoi), 
for  hia  "  Description  of  a  new  Diaphragm  Steam  Ccuerator."  (See 
Jovrruil,  ante  p.  Iltl.) 

8.  A  Telford  Medal,  ID  silver,  to  George  Frederick  WhitCt  Assoc.  IniL 
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C.E.,  for  hti  "Obierfktioni  od  Artificial  or  Fortltod  Cement."    (See 
Journal,  antt  p.  I9S.) 

9.  A  Coancil  Premioon  of  Book*  to  Jolm  Baldrf  Redman.  M.  loit. 
C^.,  for  hti  paper  "Oo  the  Alluvial  Fomutloni,  and  the  Local  Changea, 
cf  the  South-Eaiiem  Cout  of  fioKlantl.  from  the  Thames  to  Portlud," 
(See  J<M.nuiA  Vol.  XIV.  p.  6S6;  Vol.  XV.  p.  3rt.) 

10.  A  CouDcil  Premiam  of  ttnoki  to  William  Thonita  Doysei  Auoc. 
Inst.  C.B.,  and  to  Profciaor  VTilliam  Binilon  Blood,  for  Ihetr  paper 
entitled  "  An  Inreitif ition  of  the  Straini  upon  the  Oia^onali  of  Lattice 
Bettni,  with  the  reaulting  Furinulaa."     (See/rariu/,  Vol.  XIV.  p.  596.) 

11.  A  Council  Premium  of  Bookl  to  George  Donaldtoo,  Auoc  Init. 
C.B.,  for  his  paper  "Ootbe  Drainage  and  Sewerage  of  the  Town  of 
lichmood,  Surrey.^     (See  Journal,  ante  p.  158.) 

12.  A  CouDcil  Premium  of  Oooki  to  Profciior  Christopher  Begot  Lane. 
Imoc.  Init.  C.E.,  for  hia  "Account  of  the   Work*  on  the   Dirningham 

Sitetuion  of  the    Birmingbajn  and  Oxford  Jaaction    Railway."     (See 
Jaumat,  Vol.  XIV.  p.  640.) 

13.  A  Council  Premium  of  Booki  In  William  Bridgea  Adamt,  for  bit 
paper "  On  the  Constnictiuu  and  Duration  of  the  Permanent  Wiv  of 
Kailwan  in  Europe,  and  the  roodtbcations  most  suitable  to  Eg^pt,  India, 

(Sec  yountd/,  «/«  p.  77.) 

St;B/RCTs  roa  PBVHicva — Seuion^   19S2.&3. 
The  Coaneil  invite  communtcationi  on  the  following,  a*  welt  aa  other 
•Dejects,  for  Premiums ;  and  which  are  to  be  forwarded  to  the  loititutioa 
pfior  to  January  30,  l^'aZt — 

I.  On  the  principle*  opon  which  the  works  for  the  improvement  of 
rifer  oarigatiofl  should  be  conducted,  and  the  effects  of  the  works  opoo 
ibe  drainage  and  iriigation  of  the  diitricl. 

3.  The  conatniction,  tmproTemeat,  and  maintenanM  nf  natural  or 
artificial  harbours  and  ducks,  with  the  formi  and  action  of  large  aluices 
for  clearing  away  deposita  by  the  use  of  backwater,  or  by  directing  (be 
natural  corrents. 

3.  Tbe  selection  of  aites  for  the  constraclion  of  docks  on  the  courie  of 
dal  streami,  with  reference  to  the  communication  wilb  railways  and  with 

pland  navigation. 

4.  Tbe  selectioD  of  sites  for,  and  tbe  principles  of,  the  construction  of 
hreakwalera  utd  of  bubours  of  refuge ;  illustrated  by  examples  of 
existing  works. 

5.  Tba  forms  and  coottmction  of  piers,  moles,  or  breakwaters  (whether 
solid  or  on  arcfaM),  sea-wwlls  and  shore  defsnoes ;  illustraled  by  examples 
of  known  eoMtnctiDBa,  sueb  as  tbe  Cobb  Wall  at  Lyme  Regii,  He. 

6.  The  beat  ayiteio  of  forming  artiflcial  foundalioui,  ihowtng  Ibe  ratio 
of  preunre  to  surface,  and  the  soil  bett  calculated  to  auslaiii  heavy  struc- 
tures :  illuitrated  by  the  beat  examples  in  modern  practice,  and  by 
AccounU  of  the  failures  of  Urge  works. 

7.  Tbe  relative  value  of  vatioas  kinds  of  natnra)  stones  ivailabte  in 
Great  Bfitain,  for  the  purposes  of  conitraciion;  with  experiments  on  the 
law  uf  increase  of  tbe  crushing  force  of  short  blocks  of  stone,  with  their 
diameters. 

8.  On  brick  and  tile  making,  and  tbe  capability  of  introducing  new 
forms  for  eogioeering  and  architectural  purposes.  With  the  processes 
most  useful  to  eiuifrauts  and  aettlers, 

9.  The  laws  of  the  itrength  of  cast  and  wrought  iron,  under  the  variona 
conditions  of  tensile,  compressive,  transverse,  tortiooal,  impulsive,  and 
other  itrami ;  with  examples  illustrative  of  the  co-efficienta  employed 
by  eminent  practical  auttioiilies  in  the  construction  of  works. 

10.  The  construction  of  girder-bridges,  whether  of  truued  timber  or 
wooden  lattice  ;  of  cast-iron,  trussed  or  plain,  or  combined  with  wrought- 
iron.  in  simple  or  compound  triangulation  ;  of  wrought-iron  lattice-work  ; 
or  of  plate-iron  riveted  sides  with  cellular  top  and  bottom. 

II.  The  construction  of  sospcnsion-bridges  with  rigid  platforms,  and 
the  Budesof  ancbonng  the  stay-chaina. 

12.  Tbe  comparative  advantages  of  iron  and  wond,  or  of  bolb  miterials 
umbiiied,   for   the   construction   of  sleam-vesaelt,  with   drawings  and 

Beseriptions;  the  methods  for  preventing  corrosion;  and  details  of  tbe 
amngemeots  for  the  compasses  In  iron  ships. 

13.  Od  tbe  changes  that  have  been  introduced,  within  the  last 
fifteen  years  in  the  lines  of  ships  and  ateam-vcssels;  and  an  examination 
of  the  eflects  produced  by  the  new  law  of  measurement  for  tonnage. 

11.  An  examination  of  the  circumstances  which  appear  to  limit  the 
maintenance  of  higher  speeds  than  axe  now  attained  by  steam-ships  In 
deep  sea  navigation  ;  and  an  ii^utry  into  tbe  causes  which  have  hitherto 
prevented  the  asserted  high  ipccdi  of  steam  navigation  on  the  American 
rivets  from  being  arrived  at  in  England. 

15.  The  beat  method  of  external  condensation,  an  as  to  permit  the 
employment  of  salt  or  of  hard  water,  and  furnishing  pure  water  for  tbe 
boiler ;  with  a  description  of  various  systems  of  CTaporaiiag,  refri- 
gerating, &c. 

16.  Tbe  rcttilts  of  tbe  use  of  tubulsr  boilers,  and  of  steam  at  an 
increased  pressure  for  marine  and  other  engines,  noticing  panicularly  tlic 
difference  in  weight  and  speed  in  proportion  to  the  horse-power  and  Ihc 
tonnage ;  with  datails  of  the  moat  successful  means  for  avoiding  smoke 
io  furnaces  of  alt  descriptions. 


17.  Tb«  best  methods  of  reducing  tbe  temperature  of  the  engine  and 
boiler  room  of  steam-vessels,  and  of  preventing  the  danger  arising  from 
the  over-beating  of  the  base  of  tbe  funnel. 

IB.  The  relative  efDciency  of  the  screw-propeller  and  the  paddle- 
wheels,  when  applied  to  vessels  of  identical  form,  tonnage,  and  steam- 
power,  independent  of  the  use  of  sails. 

19.  The  results  of  tbe  applicatloa  of  steam-power  and  screw-propellers 
to  the  coaveyoace  of  coal,  u  compared  with  the  system  of  sailing- 
vessels. 

20.  Tbe  arrangement  and  distribution  of  the  workshops  at  tbe  prin- 
cipal repairing  station  of  a  railway,  for  tbe  repsira  and  maintenance  of 
the  locomotives,  passenger,  and  other  carriages,  &c. 

21.  Tbe  coastmctioB  of  locomotive  engines,  specially  adapted  for  steep 
Incliaea;  with  accounts  of  cxpcrimenta  demonstrating  tbe  comparative 
value  of  large  and  small  engines,  under  various  circumstances. 

22.  Improvements  in  the  construction  of  railway-carriages  and  wagons, 
with  a  view  to  tbe  reduction  of  tbe  grou  weight  of  paasenger- trains. 
Also  of  railway-wbeela,  axles,  bearings,  and  breaks  ;  treating  particularly 
their  ascertained  duration  and  their  relative  friction. 

23.  Tbe  results  of  a  seriea  of  observations  on  tbe  flow  of  water  from 
the  ground,  in  any  large  diatriccs,  with  accurately  recorded  rain* 
gange  registries,  in  tbe  same  locality,  for  a  period  of  not  less  tliao  twelve 
months. 

21.  Tbe  conveyance  and  distribution  of  water  for  the  supply  of  towns ; 
the  aourcea  from  whence  tt  may  be  derived,  aoticiog  the  relative  perme- 
ability of  different  rocks  aad  soils,  and  their  actual  capacity  for  retaining 
and  delivering  water  i  a  description  of  the  different  modes  of  collecting 
and  filtering ;  and  an  account  of  the  advantages  or  disadvantages  of  the 
high-service  constant  supply  system,  with  notices  of  the  best  forms  of 
large  valves,  and  of  the  beat  methods  of  jointing  pipes  of  large  diameter 
to  resiat  considerable  preunre,  and  the  precautions  to  be  observed  in 
laying  the  mains  through  mioiag  districts,  where  the  ground  is  liable  to 
sink. 

25.  The  comparatife  duty  performed  by  tbe  various  descriptions  of 
ltcam*«nginea  for  raising  water,  for  the  supply  of  towna,  or  for  the 
drainage  of  mines;  noticing  tbe  depth  and  length  of  the  underground 
workings,  the  height  of  the  surface  above  the  sea,  the  geological  forma- 
tion, the  contiguiiT  of  streams,  &c. 

26.  Tbe  draiaage  and  sewerage  of  large  towns  ;  exempliflrd  by  accounts 
of  tbe  systems  at  present  pursueii,  with  regard  to  tha  level  and  position 
of  tbe  outfall,  the  form  and  dimensions  of  Ibe  sewers,  tbe  prevention  of 
emanations  from  them,  the  disposal  of  the  sewage,  whether  in  a  liquid 
or  solid  form,  and  of  the  arrangementa  for  connecting  the  house  drains 
with  the  public  sewers. 

27.  On  warming  and  Tenlliatiag  biuldingt. 

28.  The  precautions  adopted  lor  guarding  against  accidents  by  firg> 
damp  in  mines. 

29.  The  resulta  of  coatrivances  for  facilitating  the  driving  of  tunnels, 
or  drifts  in  rock. 

30.  Ueseriptioni  of  tbe  varioos  kinds  of  machinery  in  ase  in  the 
principal  shipping  ports,  for  tbe  ahipment  of  coal ;  noticing  partieuhtrly 
those  in  which  tbe  greateit  expedition  is  combined  with  the  least  amount 
of  breakage  of  the  coal ;  and  also  accounts  of  the  means  of  unshipping, 
and  measuring  or  weighing  the  coat  on  its  arrival  in  port. 

31.  Descriptions  of  the  ovens,  and  of  the  best  processes  used  in  Great 
Britain,  and  on  the  Continent,  in  the  maniifictiiTe  of  roke  for  railway 
and  other  purposes ;  with  the  comparative  values  of  the  products. 

32.  Improvements  in  the  system  of  lighting  by  gas  ;  the  results  of  the 
Qse  of  clay  retorts^-of  large  ovens  (for  producing  a  better  quality  of 
coke) — of  exhausters,  condensers,  and  modes  of  purifying,  and  tbe 
precautions  for  the  economital  distribution  of  gas. 

33.  A  matbematical  or  geometrical  demonstration  of  the  advantage! 
of  flat  sails  for  ships,  over  those  of  different  degrees  of  curvature,  when 
exposed  to  direct  and  slanting  winds;  with  practical  examples. 

34.  On  tbe  application  of  machinery,  combined  wiih  mechanical 
power,  and  the  means  of  transporting  manure  and  produce  on  large  farms 
and  agricultural  esublisbiuents;  and  on  improvements  ia  the  plan  of 
the  works  and  buildings,  and  the  '  plant'  employed. 

3&.  Tbe  most  effective  arrangemeot  and  form  of  centrifugal  and  reci- 
procating bio  wing  apparatus. 

36.  The  ehemicol  analysts,  and  ttie  application  to  ecnnomlc  purposes, 
of  the  gaaea  generated  in  iron  blast  furnaces. 

37.  An  investigation  of  Ibe  causes  of  "red"  and  of  "cold-shortness" 
in  malleable  iron,  and  other  chemical  characteristics  which  affect  the 
physical  properties  of  cast  or  of  wrought  iron. 

38.  Description  of  cast  or  wrought  iron  cranes,  scaffolding,  and  ma- 
chinery, employed  in  large  works,  in  stone  quarries,  hoists,  or  lifts  on 
quays,  in  warehousea,  dec.,  especially  where  either  stesm  or  water  is  tued 
as  a  motive  power. 

39.  The  varioos  ayateioa  of  preserving  limber  from  decay,  and  frotn 
the  atucks  of  monne  ieaects  or  tbe  white  ant. 

40.  On  tbe  improtements  which  may  b«  effected  in  the  buildings, 
machinery,  and  appaiatos  for  producing  sugar  from  the  cane  in  the 
plantations  aad  sngor-worka  of  the  Iltitiab  colooios,  and  tbe  comparisjn 


THE  CIVIL  EXGINEER  XSV  ARCHITECTS  JOrWfAL. 


with  beet-root,  with  ragvd  to  quvitit^,  quilii^,  loi]  eeoDonif  of  eouu- 
ficlare. 

41.  Detcn'ptiOD  of  thfl  mechinerjkdApted  for  tbe  preptntion  of  InditQ 
cotton. 

42.  ImproreiDenti  in  flix  roicluoery.  ind  in  the  procetiei  for  prepiring 
tfafl  flix  for  m*ni|iulation. 

43.  Noticr  of  Die  priodpil  letf-Actiog  tools  employed  in  ths  minufacture 
nf  eRglii^i  anij  macliinfs;  alio  of  moulding  machiitea  uiil  wood>woikiai( 
machinei ;  and  the  effect  of  their  introductioo. 

44.  Oo  (be  bett  ijsteoi  of  rtmtdjinn  the  iocoovenieoce  resulting  from 
the  preurnt  wuit  of  uniforniily  belweea  tbe  wet^bU,  meftauret,  end  coins 
of  tbe  different  ronntries  of  Earope. 

45.  The  conttruction  of  ligblhoaiei ;  their  michinpry  and  li|))ting 
•pp«ritu4j  vriih  Botices  of  tbe  methods  in  om  for  diitingoishing  the 
dlSiereDt  lights. 

46.  Memoln  and  accounts  nf  the  worka  and  inrentioni  of  an;  of  the 
following  engineers:  Sir  Hugh  Middletoii,  Arthur  Woolf,  Jonathan 
Ilornbiower,  Richard  Trerithick,  William  Murdoch  (of  Sobe),  and 
Alextttder  Nimmo. 


THE  NEW  BILLINGSGATE  MARKET. 

Toe  extensirc  alteration»  and  improvements  for  the  enlarge- 
ment of  the  groat  city  fish  mRrket,  long  known  ae  Hitlinjpwate, 
itre  proceeding  ra|)idly  towards  completion.  Apparently  there 
has  been  some  delay  in  the  pruKt-irution  of  the  worku  ordered  by 
the  Cdurt  of  Cuuiuion  Council  to  be  carried  into  execution  in 
July  IM'H.  Since  tJiat  periml,  however,  several  unforeseen  ob- 
fltacles  to  tlio  plan  of  the  city  architect  have  had  to  be  over- 
come, with  reference  more  especially  to  the  drainage  of  the 
enlarffcd  market.  Theoc  dilHciilticH  bciiitf  now  overcome,  and 
the  whole  of  the  works  bein^  near  completion,  perhaps  an  au- 
thentic sketch  of  the  improvements  involved  in  the  outlay 
agreed  to  (independently  of  the  erection  of  the  building)  for 
sanitary  and  ventilating  purposes,  viz.  IhW)/.,  may  pro^-e  inte- 
resting. I'herv  will  be  un  abujudaut  supitly  of  water,  pumped 
in  the  first  instance  from  the  river  through  an  iron  tilter  (simi- 
lar to  that  used  by  Mesftrn.  ('alvert  and  Co.,  the  hrewerw,  of 
Thamew-slreet).  This  filter  will  be  sunk  below  low-vuter  mark, 
and  a  sufficient  supply  of  water,  of  a  pure  (piality,  will  be 
obtained  for  the  une  of  the  salesmen.  Independently  of  tbJH  u 
KufBciency  wilt  be  furnished  for  thoroughly  cleansing  the  sur- 
face, fluaJiing  all  drains,  and  keeping  constant  streants  running 
in  the  watercloeets  and  urinals  at  all  times  when  retiuitiite. 
The  surface  draina,  both  in  the  upper  and  lower  raarketti,  are 
ao  constructed  that  they  will  carry  off  the  filth  and  water  from 
cleanniiig  the  finh,  &€.,  and  will  have  a  cuntitant  and  plentiful 
flow  of  water  through  them  to  uasiHt  in  its  removal,  and  to  keep 
them  perfectly  sweet.  Intitend  of  providing  n  ci-stern  for  the 
reception  of  the  filtered  water  from  the  cylinder  fixed  in  the 
bod  of  the  river,  the  water  in  pumped  up  to  the  tame  height  us 
the  cistern  would  have  been  placed,  and  .-^rrangementH  are  made 
so  that  it  may  dinchnrge  itself  in  the  form  of  a  fountain  in  the 
upper  market,  the  fountain  not  having  coet  mure  than  a  cistern 
would  have  done.  As  a  great  quantity  of  water  i»  used  in  the 
lower  or  ^hell-fish  market,  which  ia  contiiderahly  below  the  level 
of  high  water,  it  has  been  found  to  he  necessary  to  pump  out 
tlie  drainage,  hydraulic  machines  for  tbi^t  purpuite  having  been 
provided.  The  drainage  by  pumps  has  these  advantages — that 
it  prevents  the  necessity  of  a  large  cesiipuol  for  the  accumula- 
tion of  6Ith  and  foul  water  from  tbe  lower  market  ctosettt  and 
urinals,  and  that  the  drainage  can  be  carried  out  to  helow  low- 
w:iter  mark,  and  kept  constiiutly  discharging  in  sniiill  quanti- 
tlcH  under  water,  instead  of  running  away  over  the  surface  of 
the  mud,  emitting  the  moi^t  unpleasjiiit  odours,  which  during 
the  existence  of  the  old  market  were  so  frequently  and  so  justly 
cciiiijilnined  of.  The  market  heiirg^  imJiraed  on  three  sides,  and 
the  lower  market  having  only  the  well-holes  for  the  admission 
of  light  and  air,  it  hutt  been  thought  advisable  to  provide  meana 
for  ventilation,  as  it  appeared  that  such  works  might  be  doue  in 
ci>nneclion  with  tbe  drainnge  and  works  at  a  trifling  increase  of 
expeujc.  Thi«  la  accomiiliiiihed  by  a  ventilating  dine,  which  it 
is  believed  will  pri>ve  at  all  timos  necessary  in  the  lower  market, 
and  highly  beneficial  to  both  in  producing  o  current  of  air  In 
close  or  sultry  weather.  The  river  front  of  the  market,  with 
the  shell-fish  and  u]>per  market,  is  nearly  completed,  and  the 
Thames-street  front  is  rapidly  prooceding,  tbe  stone  pillars  for 
the  itupport  of  the  intended  tiupenitructure  being  erected.  It 
is  expected  that  the  entire  area  will  be  opened  for  business 
purpuees  simultuueously  during  the  autuma.— 6r'/o{«, 


I«ZST    OF    NE^e     PATENTS 

OtAHTID    IN    KyOLAND    rROM    iVVY   22,  TO    AfOCST   26,    ISftff. 

Six  Monih*  aUowtd  /or  Btvotmtnt  wiltn  otJurwiM  apreutd. 

lltaTj  llMMmer.  of  BaxUr  Botw^i  014  St.  Pancrai-roMl,  Htddltsu,  for  Inrnrre- 

niFoU  In  lh«  mMBfKliir*,  rtio^af,  and  treailna  au^ar,— p«rt  of  wbkb  J»pra««ai«fiU 
arc  aptiUcablt  (or  «*aporatlii(  Mhvr  flDl<li.-  Juir  ^-l- 

Henrr  Wlcknia,  at  CurMoa^hmmbm,  Urgtut-tin*^,  WMtnloiUr,  geotlaiDaii,  fat 
tmtimr«iii<nti  In  obtiining  oioUr*  powvr.    (A  rommiuiJcalloD.)— July  'I. 

tormahiiiit  mluenai,  and  ■epBrailog  UiMB  rroaalfarr  •ubaUncn.— Jaty  HI. 

John  Gerald  Pulwr.  uf  Ovrr  Karwro.  I^ncMtrr,  rkrpat  manufactufcr,  sad  Hal- 
IIkw  Smith,  of  Uic  aamB  p)ac»,  Daan«Kcr.  for  ccrMm  ItnproreineaU  In  lb«  (D«oitIte. 
lure  oT  c«rprta,  riift*.  *oil  olhvr  aimllar  fahrira-  July  ^1. 

U'illl4ai  Kdwird  Pffwloo,  ofCtiancrrr  lane.  MidrllrMs,  dvilefiBtoMr,  far  tmpvov*. 
nrnta  In  thf  conairorilon  of  whwii  fnt  r»nLK{t»a-     [A  cainnuiilcaUDn.]— JtilT  i^t- 

Will)»in  Ackroyd,  ot  BLrktoihair.  na«r  (.KtU,  fcr  ImpromncaU  Id  tbm  maaohe- 
lur«  ot  fares  and  (Uirlft  nhrn  cotuin,  wool,  and  aillc  art  rmptoyvd.— JslySt- 

Wdhan  Relberloftnio,  of  Hnndiwonh,  nnr  BimitnfhiaB.  t*BII*"»KS>  *^  '■■' 
pravml  macMiwry  far  ttftinplnii  or  ttiaplng  meula.    i  A  coniBUoksUaii.t— Aacnst  3. 

AUrtd  Vlncml  Hiwkm,  of  Ch«ac«ry-laae,  fur  imprirvrnaflt*  la  tba  ouatttactan  al 
nictalllc  fanoM,  wbicb  InprovtDitBU  ar*  aUo  appllcobta  to  Itw  nanufactai*  of 
Tcrandaka.  tai  trma  fraipes  far  brtdse*.  and  to  otMf  ansljkftoiu  manoitofanw.  {* 
conmuolcaUeD.}— AufOM  7. 

Rogtt  Bind,  of  Warrlugton,  rn^Mirr.  farcvrUln  impmnmnita  In  the  conabmcUao 
ot  BiBcliIocrr  or  app«ntua  applicable  ta  wdgttiof  aiBctilnu,  wcleli-bridfw,  r«ll«ay 
iDm.UblM.  eranrt.  and  athvr  ■Imllar  apparaUii  — Avic»«t  7. 

AUiaaitir  UlUa  Uii,  of  Salfurd.  L«tii:Mtcr,  ttrcHtr.  for  cvrtaln  IcBproveoMfltt  li 
artUU-lal  Ulumiiiallua.  and  lu  the  a  p  pa  rat  ui  cunnff  t»<l  Ihgwirilb.  which  lapraMMli 
ara  ataa  applicable  to  lMSU«c  Md  other  alrallar  pnrpcura.— AnruX  7- 

lUchaid  Archibald  SrwnM/rf  FlMt-aUrrl,  pjunt  a«rnt,  Ibt  Unprnvmutt  la  tkt 
manqfiwiBre  of  msam*.     (AeavtBBnkatlao.i— Augaat  IV. 

Kdward  Jna^ph  HuRhM,  of  Uaochratrr,  for  Impmremeiita  Ln  raKhlovrr  or  apps- 
rslua  lar  tpldnlng  mnt\  iTrav1nfi<mll9fi,  jroo\,  and  ollivr  6br»M  aobatMlC**,  >ad  alH 
In  mtctilnerv  ur  appHraiiia  for  autchlng  aUber  plain  or  oraaoicntallT.— An(«tt  10. 

Robert  Urarr,  g(  INumatrad-romiiKMi,  Keot,  clcctrioU  «nglne«r,  for  InpronaMOlB 
In  nlnak  batterle«.~AaRii«t  13. 

llvlchlor  Colaon.  of  Pinahurf-Mitiarc,  HIddlvaet,  drll  taffiotpr,  for  certain  la. 
proriBCDialn  (he  coiuu-uitlIud  of  vi^hlclea. — Aufuai  1^. 

D«nJ«t  Adatnaon  anil  I.«onanl  Coopn,  of  Nrirtim-troad  Iron. works,  near  Hfde, 
Cbrtbire,  for  ceruin  improrementa  In  iba  coualrarUon  bC  ■trMn-niglnFa  and  tteao* 
Ml*ra,  alai)  In  Ihe  nncUiod  u(  uiiiig  and  rarrrylDit  atfain,  part  of  which  liDpfi^TOBaalS 
arr  apatlcablc  lo  ctarlnc,  lu«.-ouiuiIr«  aud  uttirr  lH»lrr*.  and  marine  archllectan  Ib 
general,  aa  wrU  a«  In  Halrtna,  lank*,  and  ■rllrltMi  nf  a  Ukr  nature.— A luual  lit. 

nicbard  L«cnl(i|t,  ot  Mlllwall,  Ulddleics,  rtarmltl  fur  Iniprun-tripaU  In  tbantann- 
^lure  anil  thr  burning  a{  gtt.  In  the  trMlinrot  of  rraldual  prvduda  Of  mcb 
manofarCiirr,  and  ot  the  diitUlaUou  ofnMl,  or  alaillar  aubaUncea.  ani  of  the  coi^ot 
of  coal.— Auflnil  r.'. 

Nathaniel  Janra  Amies,  of  Uaochester.  manufaclurer.  forcarlala  ImproTeoienta  In 
the  man II (act lire  ai  biald,  and  In  the  mschlnery  ot  apparatus  cwttnnteO  tbvrewilh.— 
Auinst  lL>. 

t'rancala  Bemsnl  Bekaert.  of  Cedl.atml,  Strsod,  for  laproeeracnU  la  tbe  maav 
'aclur*  uf  alor  while.    TA  ctiinmuiilcatlaoij— Augual  13. 

James  Lowe,  i:f  Cbarliitir-p'acr,  Upper  tiranfCTDad.  Bertnuoe«ey,  fnecbanlc.  asd 
Tboinai  Eyre  V^'fib.  nl  Crort^rmttm,  UaiiMuohuiiae,  London,  tentlcMan,  tO*  Ib- 
pmrrnieiila  Id  pr'i[ielhnf  reaavls. — Aufnal  IB. 

William  P.ilmer,  of  Mition»tr«iet,  C.IeikrniireU,  Middlesex,  mKnnfsctBTTr.  tai  Im- 
p^orriiirnU  In  the  inannraclnre  of  i:aD'ilea  sad  candle-lsnips,  and  tn  pscklft(  caadks 
and  night-llffhu.— Aiifuit  l!t. 

Thnmaa  Runt,  of  I.rmaii-il'-ret.  Ooodnsn's-lletds,  UlddWMX,  ptu-tmalnr,  tor 
Improrements  In  rirr.aroiK.— August  IL>. 

Hrnrr  Hawsun,  of  l.elcn(er,  fgr  ImproTemenU  la  pivpanof  ■»<>  Stralchtcolog 
wool  and  oLhrr  fibrous  materlaU.— Auguel  ll'. 

Henry  S|i«icFr,  uf  RochilDle,  l.anc«>trr,  mananer,  for  certain  ImprnTenents  la 
machinery  or  appsratui  for  prvpsrlng,  Bplnalng,  and  wearing  rulioo  and  utbcr  Hbrous 
Bu  beta  rice*. — Aii){uii  \'J, 

Cbarlri  Butler  Cloufh,  of  Tyildyn  Holil,  FUat  Reallrman,  for  certain  li»- 
prorecoenta  In  maclitnery  or  ajipsnlni  applicable  to  tbe  purpoacs  of  brashlnf  sad 
ideanlcif. — August  \'J. 

Pierre  Annand  LAComto  da  FMrtafaHOioresu,  of  Sootb-atreet,  PTDaUnry,  UlddlMat, 
patent  agent,  foir  cvrtalo  Unprovtamita  Id  cultlag  schlstHi  for  aUtra.  (A  cansiaB^ 
I  stion.)— August  19. 

Samuel  Nkbol*,  o(  Coldbsni-strcei.  NotUngham.  methatilc,  John  Uvaaey,  of  New 
I^entou,  lu  the  sinie  county,  draughtamcn,  and  t:ilw«ril  Wroufcbluo,  of  New  LfDloa, 
In  the  count*  atun-siitii,  nietliniilr,  for  I  in  ptu  re  id  rata  In  the  maaufac  tare  af  lolito 
Islirlca,  Slid  [a  machinery  for  ipraduclnR  a  jch  fabrtca.— August  IV. 

Henry  Needhsm  Scrape  Hhra|ii>tl,  uf  Ginuort,  for  Irapcoretaenla  taoHnaansnd 
llrt-arma.  canrld^ea,  and  anitnuulllou  or  pruJecUlta,  and  the  node  of  mafelac  up  or 
preparlnK  the  tame.— Au^oat  23- 

FrrOerick  Umn,  of  Brussela,  chemlil,  for  ImpTOvcBCOU  in  preTcaUDf  lovrutatloa 
in  boilers.— August  TS. 

Joalab  Ucorge  Jcnnlogf.  of  Grrat  Charlotlr-slreet,  BlaclifHan-road.  btssa- 
fonnder,  for  Improrsmetits  In  water-cloicta.  In  trap*  and  ralrea,  and  fa  ptuapk— 
AuB'iat  Its. 

iulltu  Itoberta,  of  F^tsmoulb.  lieutenant  In  the  flnyal  Marine  Artillery,  for  lai> 
proreoients  In  llic  mariners'  cunipns*. — Auguii  iA. 

Auguitc  tvdoitsnl  LoisJodx  Hvltford,  of  Castle-alrret,  Rolboro,  for  Improfvaenia 
in  the  machinery  and  apparatui  for  pnuitDg  fabrics  and  other  snrfacca.  (AcooiBaBU 
cation.}— August  3S. 

Paul  Joaepn  Poggloll,  cf  Paris,  France.  geaUeman,  for  an  iBpnecd  aiedkal  eo»- 
pound.— August  IMi. 

George  Twigg,  «»f  Blnnlcgbam,  button  nianaracttirer,  for  certain  lnipe««an*nta  In 
iheaianafacture  of  buttons  and  oiber  dma  futenlngs,  and  la  th«  nacUiHTT  >"' 
aitpanidis  to  b«  uie^l  I  Iiereln.— August  'X. 

Chsiles  Cawiicr.  ut  SoulharapUn-bulldlngt.  Cbinctry-lane,  Hlddlcaex.  for  in* 
prneanei'.u  In  llie  sppilcaUoD  of  Iron  to  bttUdlag  purpoaca.  (A  caramnulcaUdo.)— 
August  'JK, 

Jabn  Fisb,  nf  OswsldlwlHle,  LaacaaUr.  for  certain  iHtproecnMU  la  Imm  Itar 
wea  vi a g.— August  Sr>, 

Andrew  Cruike,  i>r  Kroiitnl^eld,  flomerset.  Rat).,  for  inproTemfnts  la  tht  fStratUoa 
or  oietali  frook  Ibdr  orr«.— Aujcust  96. 

Pierre  Amslile  de  Stini  slmon  Sicard,  chemist,  of  Parti,  for  ImpTorenaali  In 
cnabliDg  ucrsi^us  to  remain  under  water  and  In  nostwM  rsiiours. — Augnst  3C 

James  Uswrence,  of  Colnbniok,  Mlddlasez,  brewer,  for  loiprorcmenta  la  bre«1ii( 
apparatus.— Aufust  3M. 
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AMERICAN   DOCKS.— No.  !!.♦ 
{mth  an  Engraeing,  Plate  XXXIV,) 

In  our  first  notice  of  General  Stuart's  work  wenlliidi'd  to  the 
Jloitting'-ente  or  cusM>on,  tr}iit:h,  us  it  is  rsDior  novel  in  iti<  ileiuila 
And  appiicHlinni*,  we  have  IhuuKht  may  interest  our  rexders. 
W'orkv  of  tlie  kind  ha%-L'  been  executed  in  thiit  country  at  Sheer- 
ne«  nnd  ^V'ooltricL,  and  Mr.  Brunei  alxu  hns  one  tti  pro^eis  at 
Bristnl:  General  Stuart's  impreetiion  is  that  hta  is  the  first  con- 
structed entirely  of  niotal. 

This  iloatinff-gate  Ht  the  Sew  York  Nary  Yard  is  In  addition 
to  the  tuniing-gates,  and  is  an  iron  vessel,  with  keel  and 
stems  mnde  to  lit  the  groove*  in  the  nmaonry  at  the  entrance  of 
the  dock.  By  floating  the  vessel  over  the  grooves  after  a  ship 
has  entered  tne  duck,  nnd  by  adniilliiig  water  into  the  vessel,  it 
settles  into  these  (i;r(H)ve&,  and  forniB  a  biirrier  af^^ttiuit  the  sea. 
*It  is  removed  from  its  place  by  pumping  out  water  aufiicient  to 
float  the  vessel  clear  of  the«e  fcruuvea,  which  are  curved,  and 
therefore  wider  at  tlie  surface  line  than  at  the  bottom  line.  The 
rroovcs  are  cut  in  mauonry,  ¥6  inches  in  width  and  13  inches 
deep  from  the  tup  to  the  bottom  of  the  side  walls,  and  in  the 
floor.  The  floalinK-Kate  ih  utied  in  comc  the  turning-gates 
require  repair,  or  to  relieve  the  strain  on  them  by  dividiug  the 
pressure  of  the  water. 

The  outer  dimensions  of  the  coi^soon  are  SO  feet  at  the  keel 
and  (iS  ft.  Bin.  at  the  mil.  At  the  flrst  or  upper  deck  it  is 
67  feet  long;  at  the  second,  6.j  feet;  at  the  third,  61  f^.  3  In.;  and 
at  the  fourth  deck,  or  Ht  the  top  iif  the  tru&s-braciiifi,  67  ft. 
3  in.  The  beam  nt  midship  section  is  16  feet,  and  nt  tito  keel 
T  feet. 

The  material  used  for  the  keel  and  stems  is  plate  of  J-ineh 
iron^  S  feet  wide,  and  finches  deep.  The  frame  is  made  of 
vertical  ribs  of  iron,  bent  to  the  form  of  the  vessel,  covered  with 
boiler-iron,  and  i«liffened  by  angle^inm  deck-beams  nnd  cast-iron 
tubes.  At  the  keel  the  bottom  pUtes  are  'il  inches  wide  nnd 
J-inch  thick,  and  the  stems  are  of  the  same  size.  The  sides  of 
the  keel  are  formed  by  bending  the  garboiird  Htrenks  at  right 
angles  to  the  bottom  plate,  and  thoiie  of  the  stems  by  a  con- 
tinuation of  the  side  streaks,  of  which  there  are  ttixteen  in 
number,  made  of  boiler-plate,  9  feet  long  by  ?  feet  wide.  The 
flrst  six  of  these,  from  the  keel,  are  ^-inch  thick  ;  the  next  four 
^-inch;  the  next  three,  f-lnch;  and  the  next  two,  for  bulwarks, 
are  |-inch  thick,  with  a  lining  of  i^-inch  iron,  from  upper- 
deck  to  ntil.  The}'  are  all  Kecurcd  together  by  |,  ^,  and  A  inch 
rivets,  at  'i^  inches  from  the  centres.  The  ribn  of  the  frame 
are  composed  of  uTOught-iron,  thus:  lir«t  futlock,  or  to  the 
second  deck,  6  by  t  inch;  second  futlock,  or  to  the  upper  deck, 
A  by  1  inch  ;  ana  from  mnin  deck  to  rail,  angle-Iron,  "2.^  by  3 
inches,  and  by  ^-iitch.  The  pieces  of  each  rib  are  welded 
tofrether,  and  butt  at  the  centre  of  the  keeL,  in  casiinga  pro- 
vided for  the  purpose,  and  secured  by  rivets  1  inch  diiimctcr. 
There  are  thirty-one  ribs  on  ench  niide  of  the  vesttel,  moulded 
toonform  to  sections,  2  feet  apart,  as  shown  in  Pl»te  XXXIY. 
fig.  1.  The  knees  to  whicli  the  sheathing  is  secured  arc  of 
wrougbt-iron,  each  limb  Wtng  i  by  4  inches  in  width,  and 
fastened  to  the  ribs;,  one  knee  on  each  aide  of  each  rib,  secured 
by  two  1-iuch  rivets,  m^  seen  in  fig.  I. 

The  cast-iron  truss-braces  arc  S  inches  outer  diameter  and 
3  inebes  bore,  through  ench  of  which  pujucs  a  S^-inch  liar  of 
wrougbt-iron,  which  is  secured  to  the  aides  and  keel-platea  by 
kevs  pnsKing  through  them  und  the  bar. 

The  kcntledgu-tableis  Ml  arranged  that  a  passage-way  of  2^  feet 
high  is  left  beiween  thiit  and  the  keel,  for  the  purpose' of  repain 
and  painttnff,  a  very  neceMnnry  arrangement  in  such  a  construc- 
tion. ThiAable  iti  s  feet  wide,  and  on  it  is  nov  placed,  says 
General  Stuart,  21 1,295  lb.  of  cJist-iron  kentledge,  formed  with 
sockets  and  pins  to  fit  one  into  the  other,  and  so  tu  prevent  it 
from  shifting,  which  might  upset  the  caissoou,  and  cause  serious 
trouble.  The  top  of  the  truss-heami^  is  moulded  to  l  inches 
high  in  the  centre,  with  provision  fur  laying  on  a  deck  if  neetled. 
The  truu-bracee  and  beams  commence  at  frame  No.  1,  alter- 
nately to  frame  No,  11,  at  which  they  terminate  with  cast-iron 
transom -plates,  running  into  the  stem  at  each  end  of  the  ves«el. 
There  are  likewise  twu  caat-iron  transom- plates  at  the  stems 
uuder  each  deck. 

The  beams  and  decka  are  all  composed  of  wrought-iron.     The 

■  *Ttw  Na«al  Dry  Dwcka  of  Dm  L'nIUd  SUtea.'  By  CUAKUa  B.  BrVAaT.  £afW 
BMr.to^'hkr  of  III*  UtiltMl  Suus  Niry.  Twroif-nw  awet  Ea|rsvlBti.  N«w 
ir«hi  Nuitaa.     iMMloat  WmW.     IMS. 

No.  »83^Vou  XV.— OcroBEB,  1M9. 


former  are  of  anitle-iron,  3|  hv  3  inches,  riveted  to  the  frame  at 
each  rlh  by  six  f-inrh  rivets.'  The  decks  have  lapped  joints, 
with  the  exception  of  the  main  deck,  which  is  butted,  and  has  a 
crown  v(  3  inches.  I'be  decks  are  all  riveted  to  the  limbs  of 
the  beams  bv  i-inch  rivets  and  the  rivets  of  the  main  deck  have 
couoter-Kunk  heads.  Each  deck  is  supported  by  five  oast-iron 
columns  ill  the  centre,  of  4-inch  bore,  conimunicaliog  from  th« 
keel  to  the  main  deck. 

The  fiUing-tube^  four  in  number,  are  of  cast-iron,  17  Inches 
diameter,  and  U  inches  bore,  extending  through  the  whole 
width  of  the  vessel,  riveted  to  the  Bheathing,  and  secured  with 
keys  to  the  ribs.  Each  tilling-tuW  is  provided  with  two  valves 
for  the  purpose  of  passing  the  water  through  the  caiswon  into 
the  chamber  of  the  dock  when  the  ship  is  floated  out,  and  like- 
wise into  the  inside  of  the  caissoon.  when  retjuired,  by  four 
branch  valves  from  the  same  lubes.  These  laiit  valves  are  only 
used  when  the  vessel  is  being  put  into  place  on  the  grooves,  and 
ar«  of  composition  metal,  CiWt  in  halve?!,  planed  and  fitted 
together,  and  belted  through  the  chambers  and  flanges  of  the 
tubes,  which  are  made  in  two  lengths.  The  valves  are  worke4 
by  means  of  shafts  and  wheeU  bearinc;  handles,  as  f»hown  in  fig. 
i'.  To  one  of  the  tubes  ia  connected  a  discharge-pipe,  having 
two  double-action  pumps,  each  of  the  following  dimcnHions:  IS 
Inched  bore,  1 1  inches  length  of  stroke,  worked  like  a  common 
fire-engine,  by  breaks  and  levers  placed  upon  the  main  deck,  a* 
shown  in  fig.  S.  These  pumps  are  placed  uu  the  third  deck,  and 
from  them  suction-pipes  extend  lo  within  12  inches  of  the  keel. 
In  addition,  a  4-incli  bil«e-pump  is  used  toUkothe  water  out  of 
the  intiiile  of  the  keel,  and  Irom  below  the  kentledge-table  when 
required.  There  are  likewise  what  are  called  two  Kingston 
valves,  worked  like  the  other  vaUes.  at  the  bottom  of  the  veHsel, 
through  which  it  con  be  emptied,  «  hen  the  chamber  of  the  dock 
is  free  of  water,  without  using  the  hand-pumo*. 

There  are  two  capstans  of  cast-iron  on  the  main  deck  for 
warping  the  ve8*el,  and  cast-iron  head*  to  secure  her  when 
afloat.  From  the  main  deck  there  are  connected  with  the  pumps 
two  pipes  of  3  inch  bore,  to  be  used  for  washing  out  the  caissiwii 
and  chamber  of  the  dock,  and  in  case  of  a  fire  in  the  neighbour- 
hood or  on  board  of  a  ship  when  in  the  dock  for  ropairii. 

A  lining  of  india-rubber,  ft  inches  wide,  and  1  inch  thick, 
weighing  about  979  lb.,  was  fastened  to  the  outer  surface  of  the 
keel  and  stems,  with  countersunk  screws,  before  thecftissi»on  was 
launched,  to  prevent  as  far  as  possible  the  leakage  of  water 
between  the  vessel  and  the  masonry  of  the  dock.  This,  says 
the  General,  answered  the  proposed  purpose  very  well,  until  it 
became  torn  by  repeated  use  of  the  caissoon  during  the  past  year. 
Dak  or  yellow-piiie  plonk  is  to  be  used  instead,  arranged  like 
the  buffer-timbers  of  the  turning-gates. 

The  contract  for  the  floating  gate  was  made  iu  .August  18*9, 
the  iron  keel  laid  In  October  of  that  year,  and  the  vessel 
launched  on  the  1st  of  January,  IWO,  the  day  the  contract 
expired.  The  whole  of  this  complicated  and  massive  structure 
was  built  iu  the  short  space  of  seventy-two  diiys.  The  weight  of 
metal  and  ballast  is  about  3«0  tons,  and  the  total  cost  79,ll!» 
dollars,  or  about  18.000/. 

The  description  of  Plato  XXXIV.  is  as  followi:— 

Kig.  1,  shows  an  internal  elevation  of  the  caissoon,  with  its 
general  arrangements  for  operating  it;  including  the  capstans, 
pump-brake^  frame,  bulwrarks,  main  deck,  second  and  third 
decka  and  ihcir  supports,  stairrvays  leadinz  to  them,  valve-gear, 
pump  chambers  and  pipe«,  tras*  bracing,  ribs,  angle-irons,  knees, 
stems,  and  kentledge-table  and  ballast. 

Kig.  S.  shows  an  external  elevation  of  the  caissoon,  with  the 
side  and  stem   plates,   openings  of  filling-tubes,  hawse-holes, 

ring-bolts,  &c.  ...         ... 

Fig.  3,  sliiiws  a  plan  of  the  second  deck,  with  the  ribs, 
columns,  and  lies  to  support  the  upper-deck,  and  wheels  for 
working  the  filling-tubes' valves,  and  on  the  right  are  seen  the 
filling-tubes  on  the  third  deck,  the  hatchway,  transom-plate,  and 
stem. 

Fig.  4,  is  a  cross  section  of  the  c4iis»*i>on,  decks,  frame-pumi>s» 
fiUing'tubeo,  valves,  wheel.  Irusa-bracmg,  and  keel. 

Fig.  5  nnd  0,  are  an  enlarged  view  of  the  trus»t-b racing,  fiUing- 
tubes,  and  kentledge-table  in  plan  and  section. 

Fig.  7  nnd  H  are  enlarged  views  of  the  tmnsom-plutos  in  plan 
and  section. 

Fig  !»,  shows  the  Kingston-valves,  and  hand-wheel  gear  for 
0[>eraliiJf  them. 
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NECESSITY   OF  AN  AUCHITECTURAL   EDUCATION 

ON   THE    PART   OF    THE   PUBLIC. 

By  0(VB.v  Jones,  F.R.I.B^. 

[Exhibition  r^eettire  delivered  at  th«  Society  o/Art*^  London.) 

Irr  All  times  but  our  own  all  ornamentation  resalted  from 
architMture;  in  the  pre»ent  A^e  w«  hav«  nu  guiding  principle 
in  itM  deiiffn  or  unity  in  iti  application:  thd  architect  baa  aban- 
doiiod  to  inferior  baiids  thiit  which  wns  his  especial  proi'ince. 
The  education  of  uur  architects  must  undergo  some  change 
1>efi>re  ire  cm  hope  thnt  architecture  and  its  attendant  arts 
sliall  faithfully  represent  the  wnntM,  feelings,  and  faculties  of  our 
time;  this  result  can  never  be  effectualty  obtained  till  a  much 
higher  amount  of  art-knowledge  exists  in  us  ns  a  nation. 

How  iti  «ny  change  for  the  better  to  be  broupht  about?  It  is 
certain  that  the  production  of  a  niitional  ityle  must  be,  ba  it 
ever  has  been,  a  work  of  tJow  development;  yet,  if  never 
attempted,  the  problem  never  canbettolved. 

It  seems  to  me— now  that  we  have  so  many  schools  devoted  to 
the  improvement  of  tletiign  aa  applied  to  manufacture^  and  that 
n  movement  iu  IhU  direction,  aided  by  this  Society,  is  receiving 
a  fresh  impulse — that  if  the  government  were  to  undertake  to 
gather  together  all  tlie  recordii  of  the  past,  and  would  dissemi- 
natc  that  knowledge  with  correct  principles  for  making  use  of 
it,  a  vast  stride  would  be  made  in  tne  right  direction. 

'J'he  system  of  nrcliitecttiral  education  followed  in  France  is 
very  superior  to  that  pursued  in  this  country.  Here  the  young 
architect  is  apprenticed  to  an  architect  in  practice  as  to  a  trade, 
and  iifi  engaged  for  Bve  or  seven  yK:iT%  on  the  works  of  hi« 
master;  he  gains  thereby  a  good  knowledge  of  construction  and 
of  the  business  of  nn  architect,  but  has  i)ut  little  opportunity 
of  studying  architecture  as  a  fine  art.  In  France,  on  the  con- 
trary, betiides  the  drawing- schools  which  exist  in  every  town, 
where  the  young  may  obtain  much  elementary  knowledge,  there 
are  in  Paris  many  Nludioa  where  professors  devote  their  time  to 
the  instruction  of  a  large  number  of  pupils,  making  them 
thoroughly  ac(]uainte<l  with  the  works  of  ever)*  period,  and 
giving  them  a  thorough  knowledge  both  of  architecture  as  a  fine 
art  and  of  cunstructlun  in  theory. 

The  pupils  of  these  various  studios  are  mostly  attendants  at 
the  .\r(^Kitectural  Academy,  where  they  once  a-month  produce 
dettignti  in  competition  fur  a  given  subject,  and  they  arc  assiAted 
in  the  formation  of  the^e  hy  their  professor.  One  consequence 
resulting  from  this  system  ia,  that  we  see  in  France  at  any  given 
period  a  much  greater  unity  in  the  character  of  tbcir  works; 
and  there  li  not  that  disorder  and  waste  of  forced  which  we  see 
in  this  country,  where  each  architect  ia  pulling  in  a  different 
direction. 

Works  executed  in  France  have  a  family  resemblance  not  to 
he  found  in  those  of  this  country;  the  influence  of  the  profesaor 
is  much  more  felt,  and  schoola  of  architecture  are  thereby 
formed,  much  as  were  the  ancient  school;)  of  painting. 

All  these  architectural  students  do  nut  become  architectii; 
those  who  do  so,  uhen  they  have  finished  their  gtudies,  become 
clerks  of  the  worhB  undt-r  government  architects,  where  they 
learn  the  practice  of  their  profession,  and  ultimately  practise  on 
their  own  account.  Many  of  those  who  have  not  been  suffi- 
ciently advaacod,  or  want  government  iri/Iuence  tn  be  so  iilnced, 
turn  to  other  professions  connected  with  architecture — become 
decorators  and  designers  for  manufacturers.  It  is  this  cause 
which  gives  to  the  devignH  of  France  the  superiority  they  have. 
Mostly  all  their  designers  have  bad  an  architectural  eduoition. 
]  do  nut  mean  to  say  that  the  French  have  made  much  more 

ftrogress  towards  the  furmatUui  of  a  national  style  than  wo 
lave;  what  they  have  done  is,  that,  at  any  one  uertoit,  they 
have  carried  out  the  reproduction  of  any  extinct  stvfe  witli  mocli 
more  unity.  The  fashion,  us  lung  as  it  lasted,  has  ueen  general ; 
and  we  do  not  see  in  France,  as  wo  see  here  every  day,  the 
building  of  one  style  of  architectiirf,  the  decorations  of  another, 
and  the  furniture  of  a  third,  with  every  variety  of  age  and  period. 
However,  it  is  the  kind  of  education  aa  pursued  in  Franco 
which  1  think  it  would  be  useful  if  our  government  could  be 

ftrevuiled  upon  to  foster.  1'he  Schools  of  l>esign  hiive  not 
litherto  produced  any  marked  improvement  in  the  designs  of 
uur  nianufaciurers,  and  have  been  conducted  as  if  it  were  the 
intention  only  to  make  painters.  The  study  of  the  human 
figure  has  been  carried  to  excess,  and  much  labour  wasted  upon 
it;  useful  as  it  is  furreBning  the  taste  and  teaching  accurate 
ubs«tvalioa,  yet  it  is  a  roundabout  way  of  learning  to  draw  for 


the  designer  for  manufactures.  I  may  here  remind  you  that 
the  Eastern  nations,  who  appear  to  e:ccel  all  other*  in  their 
works  of  omamentAtion,  are  forbidilen  by  their  creed  to  make 
an^  representation  of  the  human  6gure;  and  it  is  probably  to 
this  cause  that  we  may  attribute  thvir  excellence  in  ornament. 

I  cannot  but  feel  that  if  the  education  of  the  government 
schools  were  made  more  architectural,  much  real  benefit  would 
result  to  this  country;  besides  that  the  study  of  architectural 
forms  must  be  the  best  preparation  for  the  designer  of  orna- 
ment, they  would  do  more  good  !n  helping  to  make  architects 
than  painters,  to  whum  individuality  is  less  of  an  evil.  Archi- 
tects should  be  educated  in  mossaa,  becaoso  it  is  their  duty  to 
give  expression  to  common  wants  and  common  feelings.  The 
oppo^tite  syutem  has  buen  in  uso  in  this  country,  and  lias  most 
assuredly  failed.  The  knowledge  we  have  acquired  of  the  works 
of  past  ages  has  been  procured  by  individual  efforts,  hut,  un- 
fortunately, with  but  small  results.  Each  has  been  tempted  t(^ 
exaggerate  the  importance  of  the  style  of  his  predilection,  and 
which  he  undertook  to  illustrate.  That  a  little  knowledge  is  a 
dangerous  thing  has  proved  most  true  in  architecture  and  its 
attendant  arts. 

As  each  new  architectural  publication  appears,  it  immediately 

fenerates  a  mania  for  that  particular  style.  When  Stuart  and 
tevett  returned  from  Athens,  and  published  their  work  on 
Greece,  it  generated  a  mania  for  Greek  architecture,  from 
whidi  we  are  barely  yet  recovered.  Taylor  and  Cpe»y  did  w» 
much  for  the  architecture  of  Kome.  The  travels  of  Belsoni  and 
his  surxessors  produced  the  Egyptian  Hall,  and  even  Egyptian- 
faced  railway  tunneU.  The  celebrated  French  work  on  the 
architecture  of  Tuscany,  and  Letarouilly's  ^\ludern  Rome,' 
have  more  recently  inspired  us  with  a  desire  for  Italian  palaces. 
The  works  of  the  elder  Pugin  and  Britton,  with  a  boat  of 
followers,  havcflotMlcd  the  country  with  Gothic  buildings}  with 
wliich,  notwithstanding  the  learning  and  rescjircli  thev  exhibit^ 
I  must  frankly  avow  I  have  but  little  sympathy.  I  admire  ana 
appreciate  the  Gothic  buildings,  which  were  the  expres&ioa  of 
the  feelings  of  the  age  in  which  they  were  created;  but  I  moarn 
over  the  loss  which  this  age  has  suffered,  and  still  continues  to 
suffer,  by  so  many  6  no  minds  devoting  all  their  talents  to  the 
reproduction  of  a  galvanised  corpse. 

Instead  of  exhausting  themselves  in  the  vain  attempt,  who 
will  dare  say  that  had  thc«e  same  men  of  genius,  ns  they  cer- 
tainly are,  directed  their  atejjs  forward  instead  of  backward, 
areliiteRture  would  not  have  made  some  progress  towards 
becominff,  as  it  is  its  office,  the  true  expression  of  the  wants, 
the  faculties,  and  the  sentiment!!  of  the  age  in  which  we  liv«f 
Could  the  new  wants  to  be  supplied,  the  new  materials  at 
command,  the  new  sentiments  to  be  expreeeed,  find  no  echo  to 
their  admonitions?  Alas!  iron  bus  been  forf^  in  vain, — the 
teachings  of  Hcience  disregarded, — the  voice  of  the  poet  bu 
fallen  umin  oars  like  those  of  the  deaf  adder,  which  move  not, 
charm  tne  musician  never  so  wisely. 

More  than  this;  instead  of  new  materials  and  prucesBce  H^ 
eeelintc  to  the  artist  new  forms,  more  in  harmony  with  tbem,  be 
has  moulded  them  to  his  own  will,  and  made  them  so  to  speak, 
accomplices  of  his  crime.  The  tracery  of  Gothic  windows, 
generated  by  the  mason's  art,  have  been  reproduced  iti  c-ast- 
iion;  the  Doric  columns  of  Greek  temples,  which  owe  their 
peculiar  form  and  bulk  to  the  necessities  of  stone,  have  been  but 
a  hollow  iron  sham. 

We  have  gone  on  from  bad  to  worse:  from  the  Gothic  mania 
we  fell  into  the  Elizabethan — a  malady  fortunately  of  shorter 
duration;  for  we  then  even  worshipped  not  only  a  dead  body, 
but  a  corrupt  one. 

M'e  have  had  an  Italian  mani.i  without  an  Italian  sky;  and 
we  are  even  now  threatened  with  the  importation  of  a  Renais- 
sance mania  from  France.  It  would  be  most  unfortunate  if  the 
attention  wliicb  has  been  directed  to  the  peculiar  beauties  of  the 
East  Indian  collection  of  the  Great  Exhibition  should  result  in 
an  Indian  mania;  but  if  this  disease,  like  measles,  must  come, 
the  sooner  it  comes  and  goes  the  better.  M'hat  we  want  to  be 
convinced  of  is,  that  there  is  good  mixed  with  evil  in  all  these 
styles;  and  I  trust,  when  each  has  strutted  its  brief  hour  on  the 
stage,  recording  for  posterity  the  jjrevailng  affectation  of  the 
day,  we  sliall.  ^Ve  want  to  be  convinced  that  all  these  atytes 
do  but  express  the  same  eternal  truth,  but  in  a  different  lui- 
guage;  let  us  retain  the  idcaa,  but  discard  the  language  in 
which  they  are  expressed,  and  endeavour  to  employ  our  own 
for  the  same  purtiose.  ^Ve  have  no  more  business  to  clothe 
ourselves    in    meoiwval  garments   than  to  shut   ourselveH  io 
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cloisters  and  talk  L»ttn;  to  wrap  oitrselvM  In  Indian  robes 
and  to  sit  nit  day  on  divans,  leading  a  life  «f  Toluiituous 
cuntemplation. 

After  the  expresBiDH  of  so  much  heresy,  I  must  bcp  to  say 
the  fault  does  not  at  all  lie  with  the  nrcKitectiiral  pnifession, 
to  which  I  enteem  it  an  honour  to  helon^.  The  fault  JieH  with 
the  public;  the  |iul)Iii:  must  cdiimtc  themsplves  nn  thisijuefition. 
Architects,  unfnrliinntely,  can  but  nl>ey  their  client*):  this  one 
will  have  an  Kliznhethan  mansion;  this  clcr^ryinnn  can  admit 
DO  other  than  a  meiliwvdl  church;  this  club  of  gentlemen  must 
lie  accommodated  in  an  Italian  palace;  thiit  mechanic*'  inntitute 
committee  mttot  be  located  in  a  Greek  temple,  for  there  nlune 
wisdom  can  be  found  or  philosophy  taug:ht ;  this  railway  director 
hkt  ft  fancy  for  Moorish  tunnels  or  l>uric  termini;  this  company, 

a  fain,  an  ^rptian  suspension-bridge — the  happy  union  of  tbe 
phft  and  toe  oroeira  of  science;  the  retired  merchant  must 
iSpmd  his  stirplus  in  (.'hinese  follies  and  puf^odaa.  And,  to  u-ind 
p  the  list  of  these  melancholy  reproductions  I  will  cite  the 
orvt  1  ever  saw,  though  fortunntely  not  an  Enfrlith  oni*.  We 
ive  here  a  client,  who  reqnirini;  a  Htenm-eii^in^  for  the  pur- 
ses of  irrij^atiun  for  his  (Hirden,  caused  the  architect  to  build 
•n  engine-house  in  fac-simile  of  one  of  the  beautiful  muM^iie 
t«mtiB  of  the  caliphs  of  Cairo.  The  minaret  wns  the  chimney- 
■haft.  Nothintj:  was  omitted;  even  the  beautiful  galleries,  which 
ou  all  know  were  used  fur  the  |)urpo»e  of  calling  the  Mottlom  to 
is  prayers,  here  surrounded  a  chimney  without  a  means  of 
*cc««s, 

1  again  repent,  the  fault  lies  with  the  public;  an  ignorant 
public  will  make  cumptatHnnt  and  indolent  architectK.  Manu- 
facturerK,  again,  will  always  tell  you,  in  answer  to  a  repruach 
for  the  l»ad  designs  tbev  produce,  that  they  are  only  what  tbe 
public  require,  and  wilf  have:  let  <ii»  tru*^t  that  this  excuse  will 
n  longer  avail  them.  The  (ireat  Exhibition  h.na  opened  the 
fCn  of  thi!  Biitish  public  to  our  deficiencies  in  art;  although 
ley  were  unable  to  suggest  better  thlnga,  they  were  found 
uite  able  to  appreciate  them  when  put  before  ihem.  There 
must  be  on  the  part  of  mannfacturert,  arrhiteclH,  artists,  and 
all  who  in  any  way  minister  to  the  wants  and  luxuries  of  life,  a 
long  pull,  and  a  strong  pull,  and  a  pull  altogether;  they  have 
one  and  all,  like  dramatic  authors,  written  down  to  the  taste  of 
the  audience,  instead  of  trying  to  elevate  it.  The  public,  on  the 
other  hand,  must  do  their  part,  and  exorcise  a  little  pressure 
from  without. 

I  know  that  I  shall  be  told  that  t)ie  production  of  a  new 
Btyte  of  architecture  is  not  HO  easy  n  matter;  that  it  has  never 
been  the  work  of  any  one  man,  or  set  of  men,  but  rather  some- 
thing in  the  like  of  a  revelation;  for  which,  probably  we  may  be 
told  to  wait.  Aluch  of  what  I  have  said  here  this  evening  will 
be  set  down  as  the  ravings  of  folly.  Hcmie  will  say,  nrchiterture 
U  a  thing  of  five  order»,  discovered  and  perfected  once  for  all, 
beyond  which  we  cannot  go,  and  all  lh»t  is  left  u*  ix  an  adapta- 
tion of  it  to  our  own  wants;  others  will  tell  you  that  a  Christian 
people  should  have  no  other  than  C'hrixtinn  architecture,  and 
will  tell  UR  to  go  back  to  the  thirteenth  century  in  search  of 
architecture,  and  that  beyond  thi«  there  in  no  salvation;  but  I 
answer  that  this  architecture  )9  dead  and  gone;  it  has  passed 
through  its  several  pcriod-<  of  faith,  proH[it?rity  and  decay;  and 
had  it  not  been  so,  the  Uefortnation,  which  separated  the  tie 
whioh  ever  existed  lietM-een  religion  sod  art,  gave  to  Christian 
•rcliitecture  its  death-blow. 

To  show  bow  new  styles  nre  really  formed,  1  will  here  give 
you  an  instance  of  the  progression  of  an  nrchitecturat  idea. 
Here  is  the  ornament  known  iis  the  egg-nnd-ton|{iic  moulding, 
so  common  in  Itomaii  architecture,  which  we  produce  over  and 
orer  again  to  such  an  extent  that  there  is  hardly  a  building  or 
house  erected  where  it  is  not  uxed  externally  and  internally. 
Let  us  see  ^hat  the  Arabs  did  with  it;  let  us  see  if  they  were 
cMntent  to  com^ider  it  as  perfection,  and  to  set  themselves  down 
before  it  with  fidded  arms  to  worship  it. 

U'ben  the  Mahometan  leligion  and  civilisaltun  rose  with  such 
astonishing  rapidity  in  the  East,  the  Arabs,  in  their  early 
mostjuex,  made  use  of  the  materiaU  which  they  found  ready  to 
their  hanils  in  the  ruins  of  old  Komnii  buildings,  or  buildings 
which  they  purpoi^ly  destroyed;  they  took  columns  with  their 
Corinthian  ranitals,  &c.,  and  adapted  them  to  the  arrangement 
required  for  tneir  own  temples.  In  their  sul^nequent  works  they 
did  not,  as  we  should  have  done^  continue  to  copy  and  repro- 
duce tbe  models  which  were  at  first  so  convenient  to  them  ;  out, 
applying  to  them  their  own  pecnliar  feelin^js,  they  gradunlly 
departed  from  tbe  original  model,  to  Gucb  an  extent  nt  last, 


that  but  for  the  intermediate  steps  we  should  be  nnable  to 
discover  the  least  analogy  between  them.  Yet  liy  this  process 
the  atpitalu  of  their  columnti  can  be  traced  back  to  the  t'orin- 
thian  order  which  they,  in  the  first  instance,  found  so  abundantly 
for  their  use. 

In  the  instance  before  us,  who,  at  flr>it  sight,  could  see  any 
connection  between  the  cgg-and-tonguc  moulding  and  the 
ceiling  of  the  hall  of  the  Two  Sisters  of  the  .Mhambra?  Yet, 
by  ])lacing  side  by  side  the  intermediate  stages,  we  may  be  as 
certain  of  the  process  by  which  they  arrived  at  it  as  if  we  saw 
them  at  work  before  our  eyes.  Hero  is  a  cornice  very  coinniun 
on  the  earlier  buildings  of  the  Arab».  You  will  see  that  it 
resembled  in  nil  respects  the  eirg-and -tongue  moulding,  savtt 
that  what  is  here  round  in  the  Arabian  cornice  is  straight. 
Some  frcith  mind  at  work  upon  it  saw  an  opportunity  for  fresh 
beauty  in  doubling  it,  as  you  see  here  another  in  tripling  it; 
then  there  niuitt  have  burst  upon  ionie  other  that  thi«  muitioli- 
cation  of  a  simple  element  was  a  mine  of  wealth  to  tliem.  We 
now  see  this  principle  developing  itself  in   the  formation  of 

fendentives,  and  the  filling  up  of  nich^-heads  and  doorways, 
t  was  reserved  for  the  Moors  to  carry  this  principle  to  its 
utmost  limit;  and  we  see  in  the  Alhambra  capitals  otcolumna, 
arches  over  large  openings,  and  ultimately  the  ceilings  of  their 
halls,  were  covered  with  the  stalactite  roufit,  which  are  not  more 
remarkable  fur  their  elegance  and  beauty  than  fur  their  scientific 
construction. 

This  model  before  you  is  a  portion  of  the  ceiling  of  the  hall 
of  the  Two  f^isters;  it  is  composed  of  .5000  pieces,  being  combi- 
nations of  the  aame  sicven,  based  upon  three  primury  forms— 
a  tight-angled  triangle,  being  the  half  of  a  square;  a  parallelo- 
gram, having  one  of  its  sideij  ecpial  to  the  hypotbeiiuse,  and  the 
other  to  one  of  the  sides  of  the  angle;  and  an  i:»osceles  triangle, 
also  with  sides  equal  to  the  sides  of  the  right  angle;  so  that  as 
these  seven  pieces  occupy  the  same  space  on  plan,  but  arc  dif- 
ferent in  elevation  and  section,  they  may  bo  used  indifferently 
one  against  the  other,  and  the  most  astounding  varieties  can  be 
produced:  In  fact,  they  are  infinite,  like  thecombiuationi^  of  the 
seven  notes  of  the  musical  sciUe. 

Similar  progression  mav  be  »oen  In  every  architecture.  Many 
of  the  types  of  Greek  architecture  may  be  seen  in  £g)'pt.  The 
dutes  on  the  Doric  column  were  first  simply  cornertf  cut  off  in 
the  piers  of  the  rock-cut  temples  of  Kgypl.  They  then  became 
eight-sided,  and  so  on,  till  some  one  must  huve  suggested 
making  the  sides  curve  inwards;  and  lo!  we  have  the  Butes.  A 
rude  type  of  the  honey<>uckle  ornament,  so  prevalent  in  Greek 
architecture,  is  seen  on  the  Assyrian  monuments  discovered  by 
Dr.  Layard  and  M.  Botta;  in  fact,  any  one  so  disposed  will  find 
numberless  instances  of  these  progressions:  but  I  have  said 
enough  to  show  that  architecture,  till  now,  has  ever  been  pro- 
gressive. What  has  been  dune  in  past  ages  may  be  done  lu  this, 
if  our  minds  are  only  so  directed. 

We  have  all  the  works  of  the  past,  as  I  said  before,  for  our 
inheritance.  We  may  use  the  principles  and  knowledge 
derivable  from  them,  but  may  nut  parody  the  reiiults  of  these 
principles.  From  the  works  of  Egypt  we  may  learn  how  In 
symttoHse;  from  those  of  Greece  we  may  leiu'n  purity  of  form 
atid  grace  of  outline;  from  tbe  Arabs  and  Indians,  perfection  of 
form,  harmony  of  colouring,  and  more  especially  the  conven* 
tionulity  of  natural  forms;  from  the  Moors,  in  addition,  the 
great  powers  of  geometrical  combinations,  and  tbe  immense 
value  of  the  repetition  of  the  most  dimple  elements,  ns  producing 
grandeur  and  richness;  and  when  fully  impressed  with  this 
knowlcdeo,  have  we  not  before  us  the  whole  range  of  Nature's 
works,  furnishing  us  suggestions  of  endlcM  variety?  See 
what  tbe  Egyptians  did  with  the  tolus,  the  Greeks  with  the 
honeysuckle,  tlie  Romans  with  the  acanthus,  tbe  niedia>val 
artists  with  the  trefoil,  the  maple,  the  vine,  ivy,  and  oak.  Have 
the  plants  and  tluwers  of  every  clime  been  gathered  together  lu 
vjtin  fot  the  architect?  ran  tliey  furnish  nim  no  hint  foi  the 
development  of  new  conventional  forms? 

There  is  but  little  hope  that  any  but  a  slight  modification  can 
take  place  in  the  art  of  the  pre^nt  generation,  but  it  is  the 
bounclen  duty  of  all  to  help  in  the  elevation  of  the  future.  W« 
have  movements  going  on  around  us  to  promote  the  knowledtre, 
improve  the  morals,  and  preserve  the  health  of  our  race.  I'hilo- 
soji'hers  measure  the  innermost  recesses  of  the  vault  of  heaven, 
or  descend  into  tbe  bowels  of  the  earth  fur  knowledge,  which 
they  disseminate  by  cheap  literature  to  the  homes  of  the 
humblest.  Free  trade  supplies  food  and  raiment  to  all.  The 
railway  movement  ijoadruples  the  power  of  locomotion.    The 
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BanitArr  movcTnent  seeks  not  onlf  to  prolong  life,  but  to  render 
tliat  life  a  ti1i^is«iiiig  rather  than  a  ciini«.  The  movement  in 
favour  of  the  drainage  nnil  irrigutioii  of  the  soil  now  dswninK, 
Itromises  so  far  to  iucre»t>e  the  prutluctiveiietisof  the  country  by 

1  louring  on  it  the  waste  of  towns,  that  vrhnt  nre  now  the 
uxurle«  onlv  of  t!ie  few  will  hereafter  be  daily  supplied  to  ihe 
many.  ?hafl  we,  tlien,  be  content  to  supply  only  the  nuiterial 
RRd  intellectual  vranti)  of  man,  neglectina  that  far  bnppicr 
portion  of  hin  nature^  the  sontimcntsr  Shall  there  be  no  move- 
ment in  favour  of  brinfjing'  art-knuwledge  within  tbo  reach  of 
ajl.^  1  would  btrongly  urge  that  there  could  be  no  more  noble 
result  springing  out  of  the  Orent  Exhibition  than  tb)«;  no  more 
noblo  task  for  this  Society,  which  brought  about  the  threat  Kxhl- 
bition,  to  set  itself  than  this. 

Kvory  town  should  have  its  art- museum,  every  village  its 
drawing-Hchoul;  every  parent  should  educate  himself  in  art,  as 
far  as  he  can,  and  cause  his  children  to  be  educated  still  further : 
it  is  an  necessary  for  the  refinement  and  the  happiness  of 
mankind  to  dovelope  the  ittnaio  nootry  of  his  nature  by  the 
cultivation  of  the  eye  as  to  dovelope  his  intellect  by  giving 
him  the  power  of  reading  and  writing.  Do  nut  say  this  is 
viiiionary  or  imptissible;  every  moveiia'iit  now  succesHful  was 
once  so  regarded,  was  once  but  the  philanthropic  yearnings  of 
the  few. 

The  government  may,  and  ought,  to  uaist  in  developing  this 
movement;  it  should  help  with  no  niggard  hand:  a  few 
thousands  spent  in  forming  nrt-mu^eum^  accessible  to  all, 
would  save  many  thousaiidai  more  from  being  spent  in  building 
gaoU. 

Although  the  evil  pasKions  lurking  in  the  breast  of  man  can 
never  be  cradicatcil,  yet  they  may  be  nubdued  and  charmed  to 
slumber  by  tbe  cultivntion  of  Ids  higher  mental  and  sentient 
power*.  Give  a  people  healthy  pleasure»^  and  the  tendency 
to  crime  must  be  diminished.  As  a  lirst  step  in  the  develop- 
ment of  this  movement  I  would  preserve  the  Crystal  Palace. 
M'hen  1  reflect  that  at  the  very  moment  when  the  Ituler  of 
France  decrees — That,  seeing  the  city  tif  Paris  hiis  no  perma- 
nent building  worthy  of  public  exhibitiomi  and  national .^i/ca, 
therefore  let  there  be  one  on  the  plan  of  the  (.'rystaJ  Palace  of 
London;  when  I  reflect  that  wo  who  have  it  arc  about  to  destroy 
it,  1  am  perfectly  astounded  at  the  apathy  of  the  Diitisb  public 
vbicli  iillow!i  it. 

It  is  to  me  a  melancholy  sign  of  the  little  feeling  which  exists 
for  art  in  thii  coontrv,  nnrl  that  there  are  so  m»ny  educated 
people  found  to  ask,  \Vb&t  would  be  the  use  of  keeping  it  wliere 
It  is?  ^Vhy,  sirs,  I  assert  that  were  the  building  simply  to 
remain  as  it  is,  a  vast  covered  area,  where  the  peotdo  of  every 
class  might  daily  intermingle,  it  would  have  a  civilizing  influence 
over  the  present  gcueratioii,  which  would  be  worth  the  paltry 
siun  reipiired  to  purchnHO  it  many  times  over. 

There  is  no  country  in  the  world  where  the  manners  of  the 
peer  and  the  peasiint  so  nearly  approach  as  in  Spain,  and  we  6nd 
there  every  town  and  nlnuist  every  village  hiis  its  pateo  or 
promenade,  its  alam&ta  or  elni-grove,  whore  daily,  jiiBt  before 
sunset,  all  classes  freely  mingle  together,  enjoying  the  refresh- 
ing evening  brer/.e,  their  heurt^i  diLited  by  the  conteniplation  of 
nature's  noblest  works.  Their  churches,  again,  ure  their  art- 
museums;  on  their  marble  pavements  the  duchess  and  the 
grisette  kneel  itido  by  side.  W'Jio  con  doubt  the  influence  of 
these  facts  in  formlug  those  refined  artistic  instincts  so  universal 
ill  a  people  who  are  very  deficient  in  acf|uircd  knowledge? 

There  is  no  doubt  whatever  that  the  free  mixing  of  the 
aeveral  claK»es  which  took  place  Inst  year  in  the  lireat  Kxhilii- 
tion  \\a.^  pruducerl  a  feeling  of  higher  iipprociation  of  ench  other, 
both  with  the  great  aud  the  humble;  the  great  have  a  higher 
respect  for  the  bumble,  the  humble  look  with  much  less  of  envy 
on  the  great.  Were  ilie  opportunity  for  this  continued,  the 
impression  would  become  permanent  ioiiteud  of  being  transitory, 
or  worse. 

This  civiliHing  influence,  I  Hay,  would  result  from  the  empty 
building;  but  when  we  imagine,  in  addition,  its  vast  nave, 
adorned  with  a  complete  history  of  civilisation  recorded  iu 
sculpture  from  the  earliest  times  to  the  present,  with  casts  of 
the  statues  of  our  great  men  which  now  adorn  our  squares  and 
public  places,  invtiiible  from  London  smoko;  when  we  imagine 
tbe  plants  of  every  region,  however  diiitaiit,  climbing  each 
column  and  spanoiog  each  girder;  the  Kides  of  the  buildings  set 
apart  for  the  furmatiou  of  collections,  recording  man's  con- 
i|ueHts  over  nature,  where  hundreds  daily  may  be  taught  to  see 
Willi  the  mind  as  well  as  the  eye,  an  education  as  necessary  to 


the  governors  as  to  the  governed ;  were  such  a  schema  carried 
out  nobly  and  lovingly,  the  success  of  the  Oreat  Exhibition 
would  be,  in  comparison,  failure  itself. 

To  effect  this,  and  in  further  developing  the  movement  In 
favour  of  bringing  art-knowledge  within  the  reach  of  all,  tlie 
government  may  do  much,  but  the  public  must  do  more;  it  must 
depend  for  success  on  the  co-operation  of  all. 

It  is  a  movement  that  may  not  be  delayed;  we  must  be  up 
and  stirring,  if  we  would  not  that  England,  in  the  midst  of  her 
material  greatness,  become  a  byword  and  a  reproach  amongst 
nations. 
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One  of  the  greatest  impediments  to  the  development  of 
artistic  composition  by  architects  is  the  want  of  competent 
assistance  from  workmen.  In  exact  proportion  to  tbe  desire 
and  capability  of  the  architect  to  exhibit  artistic  excellence  is 
the  difhculty  be  finds  tu  carry  his  designs  into  execution.  Great 
as  may  be  bis  acquirement*,  fertile  as  he  may  be  in  composition, 
and  assiduous  as  he  may  be  in  the  discharge  of  his  duties,  it  is 
impossible  that  ho  can  fully  design  everv  detail,  if  t^uch  detail 
is  to  receive  its  due  artistic  treatment.  £veu  in  a  small  structure 
it  is  undesirnble  and  ImpossiMe  for  the  architect  to  be  tbe  sole 
designer  and  only  nrtiKt  employed;  and  in  a  largo  building  the 
attempt  is  at  once  acknowledged  to  bo  hopeless.  In  tiie  ]>aucity 
of  adequate  n^siKtauce  from  workmen,  from  the  fear  to  intrust 
to  rude  bands  the  treatment  of  parts,  the  architect  is  led  to  rely 
on  mechanical  reproduction,  and  to  design  patterns  which  can 
be  put  into  the  hands  of  the  manufacturer  and  supplied  by  the 
ewt.  or  yard  run.  Hence  tbe  want  of  earnestness  and  Ufelikeneas 
in  our  modern  edifices  as  compared  with  those  of  antiautity; 
hence  the  appearance  of  poverty  of  execution  in  tliC  worVis  of 
our  greateu  miujters,  or  the  impression  that  the  structure  is 
unfinished. 

It  is  from  the  cause  we  have  exhibited  our  efforts  for  the 
promotion  of  originality  in  art  are  paralysed,  for  while  we 
stimulate  the  architect  to  exertion,  he  only  move^  forward  to 
encounter  serious  obHUtcles.  VV'e  can,  it  is  true,  urge  the  archi- 
tect to  exertion,  but  we  cannot  insure  him,  from  an  untrained 
population,  adequate  instruments  for  achieving  his  designs.  We 
have  never  concealed  from  our  readers  the  necessity  of  obtaining 
a  remedy  for  this  state  of  atfuirs.  and  of  placing  architecture 
as  all  other  arts,  on  tbe  only  true  and  living  groundwork — that 
of  the  sympathy  and  co-operation  of  the  masaof  the  population. 
^Vhatover  may  be  tbe  thought  elsewhere  as  to  the  dei^iirability 
of  confining  any  branch  of  education  to  »  select  cta^  nowhere 
can  we  !to  well  appreciate  the  false  economy  of  it  as  in  the 
department  of  art.  A  population  uncduratcd  in  art  deprives 
the  artist  not  only  of  efficient  assistance,  but  of  patronage;  and 
what  is  still  dearer,  the  moral  appreciation  of  bid  exertioos. 
Those  who  will  work  for  cognoscenti,  or  for  exclusive  patroaa, 
must  narrow  tbe  sphere  of  their  conceptions,  becautw  Ibay 
narrow  tiie  mciinKuf  I'xecutiun;  and  in  no  respect,  perhapa,  does 
the  true  artist  more  sensibly  feel  the  decline  of  art  among  us  { 
than  in  its  low  condition  among  the  working  classes.  £vcry 
relic  of  antiquity  shows  us  nut  only  that  the  artist  of  old  was 
more  of  a  workman  than  now,  but  that  every  workman  was 
moro  of  an  artist. 

It  ia  under  these  convictiona  that  we  again  bring  this  subject 
before  the  architectural  profession,  feeling  atuuretl  that  there  is 
such  a  degree  of  earnestness  awakened  as  will   cnli^it  the   eo-  i 
operation  of  every  member  in  the  promotion  of  any  practicable 
and  well-intentioned  measure.     If  heretoforo  Ibis  co-operation 
has  been  leas  manifest,  it  is  because  there  has  been  no  adeijuate 
encourageraent  for  the  exertion  of  the  architect.     Schools  of 
design  were,  it  is  true,  founded  some  years  ago,  but  un  such 
narrow  principles  that  they  promised  to  do  oa  little  for  the  I 
architect  uh  in  reality  they  have  performed.     Theiio  schools  tura  I 
out  their  scores  of  pupils;  but  what    the  architect    wants  >fj 
instruction  for  his  tens    of  thousands  of  masons,  carpeoteriil 
smiths,  and  workmen — and  this  the  schools  of  design  could  never! 
afford.     We  dwell  upon  this  neither  as  an  exculpation  for  tbej 
architects,  nor  as  an  inculpation  of  tbe  school*  of  design,  butl 
for  tho  sinipto  explanation  of  the  state  of  tbe  case.  The  tsuhooltl 
of  design  have  undoubtedly  done   good   in   many  branches  of  1 
oroameittntion,  and  have   greatly    promoted    tbe  views  of  tha  I 
architects;  but  tbey  must  not  lead  us  away  from  the  more  coio*| 
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prehensive  question — that  of  the  artiittic  training  of  the  maita 
of  the  ^loptitation.  In  our  early  volumes  we  advocated  this, 
for  already  fifteen  year*  tifco  the  iiiade()uary  t>(  the  5chw>lq  of 
design  wa»  felt,  and  a  movemeat  wk»>  be)[un  in  the  formation  of 
the  Society  for  Fromotin^  I'racUcal  Denign,  which,  although  it 
effected  only  partial  good  then,  at  any  rate  kejit  the  true  prin- 
ciples alive.  In  that  society  ilaydon  and  Sir  Martin  hhee, 
Mr.  W'yse,  Mr.  Kwart,  Sir  Rubert  Peel,  and  Mr.  Labouchere, 
endeavoured  to  correct  the  narrow  pnlir.y  of  thegnvernment,  to 
carry  out  the  views  of  the  pRrliamentary  committee,  and  extend 
artJAtio  ioBtruction  among'  the  popiihition.  In  its  short-Hved 
career  the  society  succeeded  in  reducing  the  feei*  of  the  govern- 
ment flchooU  from  10/.  a-year  to  Orl.  a-week;  in  opening  the 
■tudv  of  the  figiirc  and  the  higher  departments  of  instruction 
to  tne  working  man;  in  removing  the  ohHtacIen  to  the  free 
development  of  artistic  instruction;  and  in  giving  the  uxample 
of  the  tirat  female- school.  The  committee  al»o  republished  and 
Bireulated  extensively  the  itame  evidence  of  Mr.  Oyce  and 
Mothers  a^  to  the  ^tatc  of  foreign  schools  and  the  means  i»f  livol- 
ling  them,  as  i&  now,  after  so  many  yean,  brought  before  the 
public  by  the  Department  of  Practical  Art.  In  the  success 
achieved  with  such  small  meana  by  the  Kocioty,  the  new  depart- 
ment hati  the  beeit  ground  for  its  exertion,  and  the  beat  unurance 
that  its  tabourti  will  nut  fall  to  the  ground. 

The  School  of  Design  was  certainly  an  important  step,  but 

for  nearly  fifteen  years  the  cauM   remained   without  progress. 

The  next  step,  and  which  i^  likely  to   be  attended   with  Ktill 

I  greater  beneHt,  is  that  taken  this  year  in  the   etitubliehment  of 

tthe  I>e^)artment  of  Practical  Art.     If  we  correctly   under^itaud 

^tfae  objects  of  thia   neiv   organ iK.it ion,    they    are  of  a   twofold 

nature — first,  the  promotion  of  the  direct  practical  njiplication 

of  the  arts  to  manufactures;  and  next,  the  extension  of  elemea- 

tary  artistic  instruction  among  the  body  of  tlie  population. 

The  department  ha^  under  its  charge  the  metroi>olitJin  schools 
of  deiiign,  Rud  twenty  piovincifd  schools,  the  Trustees'  School  at 
Kdinburgh  nut  being  reckoned.  All  these  schools  are  now  for 
mated  and  females;  but  the  moat  extensive  orttaniiuttion  in  in 
Ijondon,  where,  besides  the  high  school  at  Somerset-house,  there 
Is  a  tpeciul  school  at  Marlboruugh-house  fur  the  priuciplea  and 
practice  uf  ornamental  art  and  the  study  and  practice  of  special 

firocesses  uf  mauufnciure.  There  are  likewise  special  classes  of 
nstruction  for  nilk  patterns,  p;iinting  on  porcelain,  wuod- 
engraving,  and  chromo-litliography.  There  is  a  class  fur  arcJii- 
tectural  iletatls  Hnd  practical  construction,  under  Mr.  C.  J. 
Richu-rdson.  The  Department  is  now  taking  measures  for  co- 
operating With  the  mechanics'  institutions,  each  of  which  has  its 
drawing  class,  and  which  train  ittudents  for  the  schools  of  design. 

New  ruteiihave  been  pronmlg:ited  to  encourage  the  formation 
of  elementary  schools  fur  drawing  and  modelling,  whicli  contem- 
plate a  gijvernmunt  guarantee  for  a  fixed  period  towards  the 
payment  of  the  muster's  salnry,  until  such  time  as  the  vcholars' 
M«  shall  be  Gutlicient  to  afford  a  remuneration. 

A  very  useful  measure  ia  the  introduction  of  an  official 
'drawing-master,  to  give  weekly  Ie»)4oiiH  in  each  public  achoul  in 
a  town,  at  the  charge  of  6J.  yearly  fur  each  schoul. 

it  iif  liuwever  requisite  to  give  a  further  t>timulus  to  instnic- 
tloa  in  the  cuniinuu  schuols;  and  thih  wcbhoulit  prupu^u  lu  vlTect 
ecunumicilly  by  a  system  of  inspection  and  rewards.  The 
twenty  schuolii  uf  design,  or  of  urnamental  art  a«  iujw  culled, 
would  furnish  in  their  masters  inspectors  for  the  National 
(English  and  Irinh).  and  British  and  Foreign  Schools  already 
under  the  liuard  of  Kducatiun,  and  a  small  additional  feu  would 
meet  this  syi^tem  of  iuMpectiun  in  the  first  instance.  A  further 
aum  should  be  appropriated  in  sums  of  5/.  each  fur  the  reward 
of  those  mjuitera  v(  the  initpected  schools  who  should  have 
proved  themselves  most  edicient.  Such  a  sum  would  be  adequate 
inducement  to  stimulate  the  exertions  uf  numerous  members  uf 
the  now  increasing  class  of  public  schoolmasters. 

We  should  observe,  that  the  Detmrtment  of  Practical  Art 
has  falleu  into  the  old  practice  of  publishing  and  recommending 
elementary  books,  by  their  own  piirtiej*.  The  less  the  Depart- 
iftent  has  to  do  with  jiublicatiun  the  better  we  are  convinced  tt 
will  b«  for  itself  and  for  art.  Indeed,  we  can  already  trace  the 
effect  of  manneritsm  in  the  tone  already  adopted.  Thus  we  aee 
the  artiticial  Geometrical  syiticm  putrunised  by  one  niomber, 
and  the  Oriental  or  Alhambric  scheme  uf  colouring  by  Mr. 
Owen  Jones.  No  course  can  be  adopted  so  sure  to  create  preju- 
dice agiiinst  the  Department,  because  many  in  the  sphere  of  art 
entertain  strong  objections  to  the  iuculcutiun  of  the  geometry  of 
the  sijunre  and  clrcde  as  a  vehicle  for  the  study  of  nature  and 


natural  mechanics;  and  .Mr,  Owen  Jones's  theories  have  been 
already  the  subject  of  controversy.  The  Department  has  quite 
enough  to  do  practic-ally  without  engaging  in  booksellinj;,  and 
in  jobbing  the  books  of  its  members  to  tlie  exctut^ion  of  the 
productionauf  othern.  .Messrs.  Longman  will  always  be  willing 
enough  to  publish  the  works  of  Mr.  Dyce,  Mr.  Kedgnive,  anu 
.Mr.  Owen  Jones,  without  the  adventitious  quolitication  of  a 
government  monopoly. 

Henides  the  schools,  the  Department  hiis  a  museum  of  orna- 
mental art  at  .Marlboro  ugh -ho  use,  formed  bv  donations  and  a 
treasury  grant  of  5000/.,  tor  the  purchase  of  articles  from  the 
Great  F.xliibition.  This  museum  is  in  its  infancy,  and  must  soon 
obtain  a  greater  extension,  while  it  will  exercise  a  material  itiHn- 
ence  on  other  museums  which  have  objects  of  kindred  interest, 
and  lead  to  their  re-organisation  with  a  view  to  special  objects  of 
Ktridy.  Such  are  the  Museum  of  Practical  Geology,  that  uf 
£conomic  Uotany,  the  Suane  Museum,  the  Egyptian,  Etruscan, 
and  Human  departments  of  the  British  .Museum,  the  Tower 
MuMum,  the  L'nited  Service  Museum,  .Asiatic  Museum,  and  the 
iiicipient  .Museum  of  Economic  Botany  just  opened  by  the  iloyal 
Botanic  Society.  There  are  likewise  objects  at  St.  James's, 
Windsor,  and  Hampton  C'unrt,  which  will  ucquirea  new  interest 
as  examples  of  ornamental  art. 

The  Marlhorongh-hnuse  Mnaenm  contains  many  well-chusen 
objects,  and  the  catalogue  ia  one  of  a  nseful  character,  giving 
a  greater  value  to  the  collection.  Each  article  catalogued  ii 
accompanied  with  its  price,  and  observations  nn  ii-^  artistic  or 
manufacturing  qualities.  Although  we  may  dissent  frum  some 
of  the  theoretic  views  enunciated,  we  are  bound  to  acknowledgo 
that  these  observations  are  calculated  to  be  uf  use  to  the  student 
by  exciting  habitx  »f  reflection. 

One  division  of  the  Museum  is  that  devoted  to  examples  of 
works  on  false  principles — a  museum,  in  fact,  of  morbid  anatomy, 
and  therefore  the  more  valuable.  In  engineering,  few  things 
are  etm^idered  of  more  practical  value  than  an  accurate  acquaint- 
ance with  failures,  with  a  view  to  ascertaining  their  causes  and 
avoiding  their  recurrence.  The  public  will  grieve  tu  find  many 
favourites  in  this  limbo,  but  we  cannot  pity  any  of  the  culprits 
after  having  seen  them,  I'he  formation  of  such  a  class  was  a 
taHk  of  some  hazard,  but  it  seenu  on  the  whole  to  have  been 
well  carried  out. 

In  the  collection  of  casts  and  drawings,  our  pmfeM^ional 
readers  will  be  glad  to  be  informed  there  is  a  copious  selection 
from  the  Renaissance  style.  Who  knows  but  in  time  we  shall 
have  the  elements  of  the  su-often- wished  Architectural  .\Iuseum? 

The  library  is  only  just  begun,  and  intended  for  the  students; 
hut  we  hope  the  managers  wfll  uite  it  with  liberality.  It  will  be 
well  worth  their  while  to  give  up  a  room  to  it,  and  make  it  at 
least  as  accessible  as  the  British  and  Soane  Museums,  and  gra- 
tuitous. It  will  not  he  long  before  they  receive  donations  and 
government  grants  more  than  compensating  for  any  presumed 
loss.  The  opening  of  this  library  will  react  beneficially  on  the 
two  librnriea  already  namc<t,  and  likewise  on  the  Koyal  Academy 
and  Institute  of  British  Architects. 

The  Annual  Exhibition  of  the  works  of  students  of  all  the 
schools  is  now  an  established  iuKtitution:  and  here,  again,  we 
have  the  opportunity  of  adverting  to  a  wider  field  which  each 
effort  is  certain  to  obtain,  thereby  greatly  extending  the 
influence  of  the  individual  example.  A  short  time  ago, 
ornamental  art  had  no  field  of  display*,  but  now  there  is  not 
only  Marlborough  House,  but  the  Architectural  Exhibition  and 
the  Society  of  Arts,  besides  many  provincial  exhibitions. 

It  will  be  seen,  from  what  wo  have  already  statefl,  that  a 
movement  is  in  progress,  which  must  have  a  very  great  influence 
on  art,  and  nei^essarily  on  architecture.  The  period  has  arrived 
when  the  architect  must  consider  what  part  he  shall  have  injthis 
course  of  prttgress,  or  whether,  awaiting  the  fruits,  he  sh.ill  resign 
active  participation  in  the  preliminary  labour  to  other  artiflg. 
If  he  do  so,  his  own  profession  must  lose  an  opportunity  for  dis- 
tinction, and  his  own  art  will  fail  in  obtaining  a  proper  degree  uf 
advantage  from  the  system  of  instruction  carried  out.  It  will 
be,  us  heretofore:  the  objects  of  the  architect  will  be  slighted  or 
slurred  over,  and  the  mure  clamorous  applicants  will  inuiiopulise 
attention.  Manufacturers  will  contend  fur  the  workmen,  and 
painters  arrogate  to  themselves  the  management,  and  architeclii, 
as  in  so  many  cases,  be  deprived  of  their  fair  claims.  On  the 
other  hand,  by  judicious  and  liberal  co-operation  in  the  n>etn>- 
polis  and  the  provinces,  nut  only  may  general  results  of  interest 
to  the  profee^on  be  secured,  but  special  classes  like  that  uudtr 
Mr.  Kiohardsoa,  be  formed  on  a  more  extensive  scale. 
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BRITISH    ASSOCIATION. 

Seiectiont  from  Paper*  rend  at  the  Mtding  held  at  Bet/tut, 
iteplember^  1852. 

INTRODUCTOBV   0BSRB%*AT10N'8   OP   JA11E9   WaLKCB,   EMt,,    O.B., 
PRESIDENT   UEOIIAKIOAL   BBCTION'.* 

I  nAn  nnthei^n  tnlil,  until  1  ramo  hero  yefiterdny  afternoon, 
that  it  was  expected  that  the  I'reMidents  of  the  departments  of 
this  AESocintiun  were  to  introduce  the  busioeHK  by  nddresscs; 
indeed,  I  have  been,  m  respects  iittendftnces.  so  very  unworlliy 
a  member,  that  1  suppose  the  honour  of  being  selected  to  the 
chair  of  this  very  important  department  is  due  (p-eatly,  or 
chiefly,  to  my  connection  with  Belfast,  as  CoDBultinf;  Engineer 
to  the  Harbour,  which  prufes-sional  employment  I  have  filled 
ever  since  the  frreat  improvements  were  de^iKned  and  executed. 
I  believe  Mr.  Smith,  the  respected  and  talented  HeBidenl  En^'i- 
neer,  and  under  whoxe  immediate  direction  the  workfl  haveheen 
executed,  intends  to  present  a  paper  on  the  subject,  when  some 
obHCrvutionK  may  present  themselves. 

1  have  said  that  the  iMcnhunical  department  in  important,  so 
far  ab  reijHrdH  the  useful  and  practical  purposes  of  life  in  an 
improved  society;  1  heliove  I  niiffht  have  H;iid  the  mo^t  important, 
for  they  arc  all  dependent  upon  it,  and  improve  an  machinery 
improveii.  The  time  has  lung  pnssed  when  machinery,  sup- 
planting mannnl  labour,  was  a  subject  for  alarm,  unle^  it  be 
with  those  whom  machinery  has  not  yet  reached,  and  who, 
])erhapK,  entertain  the  almost  equally  reasonable  fear  of  witch- 
craft. 1  do  not  say  that  there  are  no  cHNes  in  which  mechanical 
improvements  have  not  caused  temporary  injury  to  individuals, 
nor  c&u  it  be  said  that  the  belief  in  witchcraft  has  not  prevented 
crime;  but,  in  general,  the  one  is  about  as  reasonable  as  the 
other,  and  superstition  has,  perhaps,  us  many  arguments  in  its 
favour.  It  IS  useful  until  reason  supplants  it,  anil  su  hard 
labour  is  useful  until  mcchimical  inventions  arc  brought  to  light, 
and  no  longer.  Take  this  town  as  an  illustration — but  fur  the 
employment  of  machinery  for  the  manufacture  of  its  staple 
article,  it  never  would  have  renched  its  present  thriving  state 
and  great  and  increasing  jmpulatiun;  and  its  active  and  indus- 
trious iuliabiuittK  du  nut  want  to  be  told,  that  if  they  allow  tlie 
machinery  of  other  towns,  as  applicable  to  tlif^  manufacture  of 
linen,  to  get  ahead  of  them,  the  sun  of  their  glon.'  »hal1  have  set. 
See,  again,  the  effects  of  mechanical  knowledge  in  lessening  the 
resistance  of  water  to  the  psssage  of  ships,  by  improving  their 
form,  and,  more  recently,  by  the  application  of  the  stenm-eneine 
as  a  prnpelling  power  upon  i^hips  and  railways,  and  consider  now 
universal  their  efl'octs  are  felt,  in  administering  to  our  conveni- 
ence and  comfort,  as  printing,  that  greatest  of  all  enemies  to 
ignorance  and  superstition,  doptt  to  our  luental  improvement  and 
happiness.  But  not  only  are  books,  and  better  clothes,  and  \vng 
journeys,  cheapened,  and  brought  within  our  reach,  by  mn- 
ohincry,  and  the  produce  of  all  parts  of  the  world,  as  it  were, 
brought  to  our  doors,  and  the  fuel  we  u>io  supplied  to  us  by 
means  of  canals  and  railways,  at  one>tenth  or  one- thousandth 
of  the  expense  they  would  otlicrwist;  Se, — hut  as  matdiinery  gets 
to  be  more  and  more  applied  to  the  imjtroving  and  draining  of 
land,  or  the  growing  and  preparing  of  corn,  rice,  and  oilier 
grains,  the  great  stad'  of  life,  oread,  in  all  its  forms,  becomes 
cheaper  and  more  abundant.  Not  only  does  the  same  ground 
produce  a  greater  crop,  but  it  produces  it  with  n  less  ([uaritity 
or  expense  of  labour,  and  therefore  enables  each  individual  to 
exchange  liis  labour  for  a  greater  quantity  of  food,  if  I  am  asked 
Iiow  machinery  effects  this,  I  would  refer  to  the  va^i  variety  of 
machines  shown  at  agricultural  meetings,  and  the  number  in  the 
yard  of  every  good  farmer, — to  the  winnowin(j-machijie,  the 
thrashing-machJne;  the  application  of  steam  to  this,  and  aUo  to 
grinding,  in  lieu  of  a  precarious  water-power;  and  last,  but  not 
least,  t]ie  canals  and  railways  for  conveying  the  corn  to  market, 
contrasted  with  the  roads  scarcely  passable  in  winter,  along 
which  the  farmer's  horses  had  to  drag  a  small  load,  adding  ma- 
terially to  the  cost.  The  operation  of  these  causes  in  cheapening 
the  corn  and  the  produce  of  the  soil  Kcnerally  does  not  appear 
to  mc  t<»  be  alluded  to  ao  much  as  tney  deserved.  I  consider 
the  present  low  prices  of  many  of  the  necessaries  of  lifo  to  he 
the  effect  uf  Ihem,  and  that  to  apply  machinery  still  more  to 
agriculture  is  tlie  most  nntural  and  uiiobjectionaMe  means  uf 
meeting  the  cheapening  effects  of  the  free  importation  of  corn 
from  other  countries.  Linen,  as  respects  the  growth  of  flax,  and 
ita  conversion  into  cloth,  is  a  manuiacture;  and  so  also  is  bread 
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as  respects  the  growth  of  corn,  and  Its  conversion  into  bread. 
Now,  Belfast  is  not  afraid  of  a  free-trade  in  linen — its  improred 
machinery  enables  it  to  defy  the  world:  it  imports  foreign  (lax 
at  a  cost,  and  is  able  to  make  linen,  if  they  will  take  it,  cheaper 
than  the  country  which  ifrows  it  cjin  make  it  at  all. 

But  for  improved  machinery,  again,  as  applied  to  the  sciences 
—take  the  most  sublime  of  them  all,  astnjnomy — I^ird  Rinue 
could  not  have  brought  down  the  wonderfi  of  the  heavens  to  our 
senses  by  his  great  telesr^pe,  if  he  had  not  been  a  mechanic  as 
well  as  an  astronomer;  and  Mr.  Craig,  whose  great  telescope  J 
have  seen,  could  not  probably  have  brought  his  ideas  into  prac- 
tice as  respects  the  formation  of  the  great  lube,  and  the  mode  of 
fixing  and  adjusting  it,  without  the  assistance  of  tho  engineer's 
gruvatti 

I  shall  coitclude  tliesc  remarks  with  one  involving  the  interests 
of  capitalists,  in  respect  to  the  effect  of  the  late  discoveries  and 
importation  of  gold  reducing  the  real  value  of  their  nominal 
property,  money  and  money  rents,  to  situw  how  muchmecbAnical 
science  may  come  in  to  relieve  them. 

That  the  greater  abundance  of  gold,  and  the  lesacr  labour  in 
procuring  it,  miiKt  havo  the  effect  of  chenpemnc:  the  article, 
cannot  bo  doubted;  hut  the  same  principle  applies  to  every 
other  article,  including,  as  I  have  before  shown,  corn:  and  if  we 
progress  with  machinery  and  the  other  means  of  cheapening  all 
articles  tlii^  Tn»y  st.ill  enable  as  largea  weight  of  corn  and  other 
articles  to  be  exchanged  fur  the  same  weight  of  gold  its  before 
the  late  golden  discoveries — their  relative  value  may  remain  i 
the  same  as  before.  It  is  to  that  we  may  ascribe  the  little  effect ' 
which  the  importations  of  gold,  and  prospects  of  greater  abund- 
ance, have  had  upon  the  markets.  One  day  uf  rain  during  har- 
vest produces  more  effcc^t  on  the  price  of  corn  than  all  the  fear 
of  being  overwhelmed  with  guld  has  done.  Consider,  also,  that 
there  are  a  hundred,  or  perhaps  a  thousand  times  the  nunibfr  of 
men  employed  in  cheapening  corn  by  machinery,  draining,  and 
digging,  to  oiiu  digger  uf  gold. 

After  this  hurried  address,  which  has  extended  hevond  my 
iiiteutiuus,  it  will  not  he  expected  or  wished  that  I  sliould  go 
into  u  descrijition  of  recent  scientifical  inventions;  hut  1  cannot 
close  without  noticing,  in  general  terms,  the  electric  telegraph. 
by  which  commiinicatimis  are  made  at  the  rate  of  six  timesrouna 
the  earth  in  one  second  of  time,  and  how  mechanical  appliance* 
have  been  adopted  to  make  thin  practical  and  useful  by  land, 
and  more  by  water.  The  knowledge  of  the  operations  ot  this — 
what  it  is  that  passes  along  the  wires  at  this  enormous  rate— is 
beyond  our  reach  at  present :  we  (uily  know  that  something,  a 
property — matter — actually  docs  so,  but  for  the  knowledge  of 
what  it  is  we  must  refer  to  tho  Author  of  Nature,  the  gteat 
source  of  all  tvcience. 


UKOUAMCAL    PBOCGSS    rOR    COOLINU    AIB. 

Remarks  on  the  Mechaniixit  Vrocets  far  Cooliny  Air,  propMoi  hf 
Prqf^mjr  C.  Piazza  Smylli.    By  W.J.  Macqioba'  IIankini!,  C.ii. 

It  has  been  proposed  by  Prof.  Piazza  Smyth,  for  the  pnrpose 
of  cooling  air  fur  the  ventilation  of  buildings  in  tropical  cli- 
mates, to  make  use  of  tho  wetl-knowti  property  which  air  pos- 
aeses,  in  common  with  all  other  elastic  substances,  of  causing 
heat  to  disappear  by  its  expansion.  The  air  is  to  bo  first  forced, 
by  a  compres»«iiig  pump,  into  one  end  of  a  refrigerator,  oonsist- 
ingof  a  long  tube,  or  a  series  of  tubes,  surrounded  by  water. 
The  heat  devt'K»pcd  by  the  compression  being  given  out  by  con- 
duction to  the  water,  and  the  air  restored  to  its  original  tempe- 
rature, it  is  to  be  allowed  to  escape  from  the  other  end  of  the 
refrigerator  into  the  building  to  he  ventilated,  where,  by  its 
expansion,  it  will  become  cooled  to  an  extent  depending  on  the 
extent  to  which  it  was  originally  lieated  by  compreH»ion. 

The  machinery  which  I'rof,  Smyth  proposes  to  employ  baring 
been  described  to  this  Section  ct  a  former  meeting,  and  also  in 
the  C.Ii.JiiA.  Jonrnnl  fur  iMjt)  (Vol.  XIII.  p.2i>9).  it  is  not  my 
intention  to  enter  into  detaiU  respecting  it.  My  object  in  th^ 
paper  is  to  show  the  method  of  calculating  the  power  necessary 
to  work  the  machinery;  and  especially,  the  saving  of  power 
which  may  be  obtained  by  means  of  an  improvement  recently 
proposed  by  Prof.  Smyth.  This  improvement  consist*  in  adding* 
at  the  escape  end  of  the  refrigerator,  a  Bec<ind  rylinder,  in  which 
the  air  during  itx  expansion  works  a  piston,  before  being  distri- 
buted through  the  Duilding.  The  effect  of  this  addition  is  at 
once  to  save  and  employ  in  assisting  the  compression  of  the  air, 
the  mechanical  power  developed  during  its  expansion,  and  to 
prevent  the  partial  re-heating  uf  the  air  by   friction,  whia* 
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night  tnke  place  if  H  were  Bllowed  to  escape  without  working  a 
^Istoa,  tti  consequence  of  the  violence  of  the  hlost.     The  saving 
"  power  is  in  fact  bo  great,  that  the  friction  of  the  nmchinery 
■corner  the  principat  part  of  the  resistance  to  be  overcome, 
stead  of  being,  as  hefore,  seconiluty  to  the  compressive  power. 
The  formulie  which  I  shall  use  are  not  minutely  correct  in 
heory,  for  they  treat  air  as  h  perfect  gan,  and  ASflume  the  lavs 
,  of  itM  action  with  respect  to  heat  nnd  elasticity  to  tie  more  sim- 
ple than  they  aeiuulty  are;  hut  they  are  sufficienlly  near  the 
truth  for  practical  purposes. 

Let  T  denote  temperature  in  degree*  of  Fahrenheit,  mea- 
sured froni  the  ordinary  xero;  then   what  U  called  Absolute 
^-Temperature  is  given  by  the  formula 
r  =  T  +  -t<ia^. 

Let  f,  denote  the  original  ubsuliite  temperature  of  the  atmo- 
l,Bphere;  („  that  to  wliich  the  cooled  air  is  to  be  ultimately 
lltrought;  t.  that  to  which  the  air  must  in  the  first  instance  be 
Tbeated  by  the  compression:  these  three  temperatureti  are  related 
Jby  the  proportion  ^^  :  /,  ::  t^  ;  i,;  or  by  the  equation 

r  =  T       ■    ■     ■    ■  c>) 

Letp,  be  the  prejtimre  of  the  external  atmosphere;  p^  the 
pressure  in  the  refrigerator:  these  pressures  ore  connected  by 
lie  equatioa 

p*  =  ('A 

TTie  value  of  the  index  »,  as  nearly  a4  we  can  at  present  ascer- 
tain it,  is  n  =  3^. 

Let  V  denote  the  volume  uf  one  pound  avuirdupois  of  air  at 
I  the  pressure  p  and  absolute  temperature  f;  v'  its  volume  at  aoy 
^^bther  pies«ure/i'  and  absolute  temperature  <*:  then 


(«•) 


lo' 


(3.) 


For  the  ordinarv  temperature  60^  Fah.  (that  i^  the  abeoltite 
temperature  A?^-'  i'nh.)  nnd  the  pretitiure  of  one  atmosphere,  the 
bulk  uf  one  pound  avoirdupois  of  air  is  about  13*095  cubic  feet. 
Heace 

o  =  13-085 cub. ft.  X  ■;,„-        '■'    . r ( »•) 

6'^i  X  pretuure  in  atmospheres 

LThese  formulie  will  serve  to  calculute  the  vulumea  and  pressures 
rauumed  by  the  air  in  different  parts  of  itit  course. 

It  is  obvious  that  the  expansion-cylinder  ought  to  be  smaller 
than  the  compression-cylinder  in  the  ratio  of  the  original  and 
final  absolute-tt-mpcrature;^  uf  the  air,  f ,  :  t^,. 

The  mechanical  power  consumed  in  raiding,  by  coirpression 
rOr  fricliori  aliuip,  the  temperaturu  iif  one  i>ound  of  air  by  one 
|degree  of  Fahrenheit,  is  about  130  fuut-pounda,  which  is  also 
he  power  given  out  by  the  buine  uihsh  of  air  in  expanding  till 
'^  temperature  falls  by  one  degree  uf  Fahrenheit.  The  corro- 
bponding  amount  of  power,  for  ko  much  air  m  fills  one  cubio 
rrout  at  tiO^  Fnh,  and  one  atmosphere  of  presflure,  is  obviuusly 
^almost  exactly  lu foot-pounds.  Consequently,  the  power  con- 
sumed in  the  compression  cylinder,  in  raising  the  air  from  ty  to 


iofi..ib.x  C'.-'0=  ioft.ib.  X  rCi-O* 


(5) 

for  each  cu!>ic  foot,  measured  at  60°  Fah.  and  one  atmosphere, 
exclusive  uf  friction  of  machinery. 

This  formed  the  basin  of  my  previous  calculalionH,  when  I 
stated  that  one  horse  power  working  for  one  hour  would  lower 
the  temperature  of  9000  cubic  feet  of  air  by  yu^  Fnh.,  in  round 
Dumbers.  But  if  we  now  take  into  account  the  power  saved  in 
.be  expansion-cylinder,  wfaich  is,  for  the  same  quontity  of  air, 

^lO  ft.-lb.  X  Ui  — '„),  we  find  the  net  amount  of  power,  exclusive 

'of  friction  oi  machinery,  to  be 

iofi.-ib.  x(<,-(o)(r-0   ...    (6) 


■  U  may  brrr  1>«  obMnrd,  thai  tlil>  funanU  fivtM,  tbouah  by  •  taorv  irtmple 
Ivtixsn,  tlw  SKID*  niiniffrical  rwniti  vhlch  irnnlrt  hAve  breo  obulatd  lijr  iiilng  Uie 
I PmwoU  wblL-b  rx|>i<-«a»  ih«  jiowvr  miuliril  dlicclly  Ui  tenni  Ot  Uie  pmaiim  oud 

'    nn  luccuaWcl;  uauiaed  bjr  tb«  air— vli. 


Pa' 


U  fit  *^  Pl 


per  cubic  foot,  measured  a«  above;  a  quantity  »n  emidl,  in  all 
practical  cases,  that  friction  becomes  by  far  the  most  important 
part  of  the  resistance  to  be  overcome. 

It  h  almost  impossible  to  estimate  what  this  Miction  will  be, 
until  the  machine  is  actually  in  operation;  but  to  fix  the  ideas 
and  illui«lrate  the  subject,  1  shall  take  the  amount,  which  is  not 
improbable,  2  ft.-lb.  X  (Ci~<o)*  P^  ^^^^^  ^""^  ^^  *^'^'  S'^'^°S 
finuUy, 


a +10 


C;-)}^'.- 


(„)  ft.-lb. 


(n 


for  the  power  required,  per  cubic  foot  of  air,  measured  at  80**, 
and  one  atmosphere.  For  example,  let  the  air  be  at  U(i%  and  let 
it  be  required  to  cool  it  down  to  «0°:  then,  (jZ=559^;  t^  — 528°, 
and  the  jntwer  required  is, 

=  77  ft.-lb.  per  cubic  foot  of  air,  or  about  ^,700  cubic  feet  of 
air  per  real  liorw- power  per  hour. 

In  this  example,  the  absolute  temperature  at  which  the  air 
must  enter  the  refrigerator  is  found  by  the  proportion  'o  =  'i  •  • 
',  :',;  or 

From  which  result  subtracting  ,        .    46'2-*2 

Thifl  temperature,  as  usually  xne^\  jqi^.t  v^m 
sured,  is  found  to  be  .  .  / 
So  that  the  air  must,  in  the  first  instance,  he  heated  by  31^-7,  tit 
order  that  it  may  ultimately  be  cooled  by  30\  The  dirference, 
1'^'7,  corresponds  to  17  ft.-Jb.  per  cubic  foot  of  air,  spent  in 
causing  transfer  of  heat,  which,  with  60  ft,-lb.  allowed  for  fric- 
tion, makes  up  the  77  ft.-lb.  already  stated. 

The  ratio  of  the  initial  and  fiual  absolute  temperatures  of 
the  air  is 

Ji-  =  I '058. 

This  must  also  be  the  ratio  of  the  size  of  compression-cylinder 
to  that  of  the  expnnsion-cylindur. 

The  ratio  of  the  pressure  ia  the  refrigerator  to  ibat  of  the 
atmosphere  is  found  by  equation  S  to  be 

so  that.  If  the  pressure  of  the  atmosphere  is  that  of  3D  inches  of 
mercury,  that  id  the  refrigerutor  should  be  36'IB  inches. 

]iy  means  of  the  furntuU  3,  the  condensation  of  the  volume 
of  ttie  air  in  the  compreitsi  on -cylinder,  as  well  as  its  dilatation 
in  the  expansion-cylinder,  is  found  to  be  in  tbc  fuUowiug  pro- 
portion:— 

^*  -\lJL^  =  0-H7  =  -1-  nearly. 

In  passing  through  the  refrigerator,  the  air  undergoes  a  con- 
traction in  the  ratiu  ^  i^ii  ^'hii^h  is  also  the  ratio  of  the  volumes 
of  Uie  air  at  the  beginning  and  end  of  the  entire  operation. 

With  respect  to  the  pressure  In  the  refrigerator  ;>„  it  may  be 
observed,  that  the  calculation  of  the  preciire  amount  is  liable  to 
some  uQcertaintr,  owing  to  the  exact  value  of  the  index  n  nut 
being  perfectly  known.  In  practice,  therefore,  it  will  probably 
ansiver  best,  aRer  having  coiutructod  the  two  cylinders  accord- 
ing to  the  proportions  already  laid  down,  to  determine  the  pro- 
per pressure  in  the  refrigerator  experimentally,  by  gradually 
increasing  the  loud  on  a  safety-valve  until  the  desired  effect  i>u 
the  temperature  of  the  air  is  produced. 

Frufessor  Smyth's  method  of  cuoHng  air  has  been  lately  f<iuad. 
in  a  mine  in  South  Wales,  to  answer  well  even  with  imperfect 
machinery. 

■  Thii  ttUmau  b  oocfiflh  of  tha  powvr  tiroduce^  In  the  •aptoklverrlltuh'r  It 
)■  aomcwLat  larger,  therefor*.  Ui  [truviotUuii,  tb«a  Lie  frlciluu  ul  tbe  Uorultb  Knsltiv 
at  Old  Furd,  ttJUca  la  abiHil  ou«-Mveulb  of  Uie  loiAl  tflMt. 


STRAINS   IN   LATTIOE   OJ&nEBa. 

On  the  Calculation  of  Strairu  in  Lutttco  Girders^  witk  pracitcut 
dtduclioru  therefrom.     Ity  Jamks  ll.titTo.v,  C.B. 

Mr.  Barton  shuwed  that,  notwithstanding  the  large  and 
valuable  investigations  of  [ate  years  into  the  theory  and  form  of 
wrought-iion  girders  for  large  bridges,  yet  the  nature,  intensity, 
and  directions  of  the  strains  in  the  vortical  web  or  portion  of 
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the  beam  which  ft^pnnites  the  top  and  bottom  were  compara- 
tively  De^lected,  or  eonflunions  ilriiwu  without  rorrert  theorr; 
and  haviru?  shown  the  great  amount  of  material  used  in  tbiit 
portion  of  ^rdera,  and  therefore  the  economic  importance  of 
the  inv-estitfiLtion,  he  proceeded  to  explain  the  mode  in  nhich  he 
had  arrived  at  accurate  re«ults  as  to  these  strains  in  the  cn%e  of 
Jattice-heamA.  Having  invcatigated  the  subject  in  connection 
with  some  large  bridfiei)  he  hxs  Utelr  erected  on  the  Belfast 
Junction  Railway,  and  for  the  desif^  for  the  Borne  viaduct,  the 
calculations  fur  w  Iiich,  and  wotkinff  out  of  the  detail,  had  been 
iDtruitted  to  him  by  Sir  J.  Macneill  and  the  directors  of  the 
oom^iany^  the  results  showed  the  )iit:h  importance  of  a  separate 
consideration  of  the  effects  of  a  passing  and  of  a  constant  weight ; 
and,  by  dla^am«,  trcre  shown  the  nnaima«traiii«of  coinprewiun 
or  tension  to  which  each  Imr  and  each  portion  of  the  top  and 
Ixrttom  is  subjected  in  ordinary  bridges  from  both  of  the  above 
Cflusea.  The  jiaper  went  on  to  compare  the  relative  values  of 
single  s^'Htenis  of  bracing  with  the  lattice,  and  to  consider 
tlie  true  angle  of  economic  brncing;  also,  how  far  the  cidcula- 
lion»  are  effected  by  riveting  titgether  the  barn  nl  their 
intersections.  The  paper  further  proceeded  to  the  practical 
application^  and  to  the  details  of  construction,  explaining  some 
improvements  introduced  by  the  author,  both  as  to  the  mode  of 
ronstniction  of  the  compression-baro,  which  are  by  him  made  to 
form  lattice-benms;  as,  also,  in  the  connection  of  plateti.  by 
means  of  which  he  ppowwes  to  rivet  plates  which  have  to  bear 
tension  with  but  verv  tdight  Iomi  of  their  Kectionnl  area. 

Mr.  F.ManAiB^,  of  Manchester,  observed  that  the  i^uliject  was 
important;  that  the  only  difference  between  tiibulnr  and  lattice 
bridges  was  in  the  siile**,  and  that  he  considered  hnritig  them 
solid  gave  them  additional  stiffness.  lie  did  not  see  why  it 
should  be  better  to  have  the  sides  open  instead  of  being  made  of 

{jiates.  lie  adopted  tubular-bridges  believing  them  to  he  the 
)rHi,  but  if  shown  that  a  lattice-bridge  is  better  he  would  adopt 
it.  He  did  not  comprehend  how,  in  Mr.  Barton's  experimeutB, 
the  tubutnr  beams  had  nut  borne  more  than  they  appeared 
to  have  done,  and  thought  the}'  muat  have  been  peculiarly 
constructed. 

Mr.  W.  CoATM,  of  Belfast,  stnted  that  he  had  constructed 
the  experimental  girders  exactly  as  directed  by  Mr,  Barton,  and 
the  weight,  span,  and  depth  of  beam  being  equnl,  tla*  lattice 
bore  slifi^htly  more  than  the  tubular.  He  nlpo  stated,  in  an>wer 
to  the  IVesidenl,  that  he  could  construct  Inttice-girdcru  at  from 
10  to  90  per  cent.  Icas  cost  than  tubular  girders. 

Mr.  FAiauAiRN  assented  to  Mr.  Coates's  statement,  and  also 
to  the  facility  of  repair  afforded  by  the  lattice  system. 

Mr,  IUrton,  Io  reply,  showed  that  when  the  sides  of  a  beam 
are  made  uf  sidid  plates,  theory  demonstratest  that  there  is  a  loss 
of  iron,  an  there  is  unneceniairy  materinl  there  which  would  be 
more  effective  in  the  top  and  bottom.  IIcaccountP<l  for  the  fact 
of  the  tubular  and  lattice  beains  in  his  experiments,  not  bearing 
as  much  for  their  weight  as  in  Sir.  Fairbiiirn'*  experiments,  by 
the  fact  that  the  beams  were,  in  his  experiments,  of  uuifurin 
section  throngbnut,  being  made  so  for  convenience;  thiscircum- 
atance  not  affecting  the  comparison,  he  expressed  how  valuable 
he  felt  Mr,  Fairb.-iirn's  experiments  to  nave  been,  and  the 
importance  of  what  hud  been  done  in  tubular-bridgesi,  but  that 
he  conceived  that  theory  showed  that  advantages  were  to  be 
obtained,  of  considerable  importance,  by  brairing  for  the  sides, 
which  would  meet  moic  directly  and  economically  the  strains 
Induced. 


TELEOKAPfl    TIHK   filOXALS. 

On  Telegraph  Time  SignaU.  By  Chablss  V.  Walkeb,  Engi- 
neer and  Sunerintendent  of  Electric  Telegraphs  to  the  South- 
Eiastern  RaiiMiiy  Company. 

Mr.  M'Ai-KEft  stated  that  his  object  was  to  explain  the  arrange- 
ments that  have  beun  completed,  as  far  as  his  part  in  them 
extendi,  for  promoting  the  scheme  of  transmitting  tireenwich 
mean  time  throughout  the  whole  kingdom.  He  then  detailed 
the  proceedings  between  himself  and  the  Astronomer  lloyal  on 
this  suhjei't,  nnd  the  schemes  suggested.  On  the  Jth  of  August 
the  first  time-signal  passed;  and  on  August  19th  the  clock  at 
Gteenwich,  which  originates  the  signals,  having  been  brought  to 
time,  and  the  adjustment  elsewhere  having  been  completed,  the 
regular  transmission  of  signals  commenced;  in  the  tirst  instance 
to  Dover  at  noon,  nnd  at  +  p.n.  Mr.  Walker  described  the 
apparatus  constructed  h^  Mr.  Shepherd,  and  erected  at  th« 
Londoo  terminum  by  which  the  conuections  ore  made.    And, 


incidental  to  this,  it  is  to  be  understood  that  in  the  Galrinic- 
room  at  the  lloyai  Observatory  \%  a  set  ot  ordinary  sand-acid 
batteries:  one  battery  termination  is  connected  witK  the  earth 
by  means  of  the  ga»-pipes;  and  the  other  with  a  spring  ood- 
lained  in  Mr.  SheplieroH  electro-magnetic  clock.  Toe  Oreen- 
wich  London  wire  aXm  tcnninates  in  the  same  clock;  and  the 
connections  are  such  that,  at  the  last  second  of  the  last  minuta 
of  each  hour,  this  line-wire  and  the  batterv-wire  are  placed  in 
contact  for  an  instant;  and,  eon.4equently,  if  the  circuit  is  com- 
nleted  at  the  other  end  of  the  wire,  whether  at  London,  Dover, 
Kochester,  tlie  Strand,  I^thbury,  or  elsewhere,  a  ftignal  will 
pnsH  every  hour;  and,  when  the  circuit  is  left  open,  no  signU 
will  pass.  To  accomplish  this,  a  train  of  wheels  is  connected 
with  the  rcrtl  of  Mr.  farter's  turret-clock,  now  erected  over  the 
South-Kaslern  Terminus.  Sets  of  springs  aie  placed  near  at 
hand  to  some  of  the  wheels;  the  springs  are  wl  tipped  with 
platinum,  and  are  reBi>ectivelyconnecte<l  with  the  several  wires 
concerned  in  the  scheme;  and,  according  as  the  contacts  between 
the  several  springs  are  varied,  so  ts  tlie  time-kignal  led  to  its 
destination.  .\tr.  H'alker  then  explained  an  ingenious  con- 
trivance by  which,  at  the  completion  of  the  circuit  at  Grecnwicb, 
a  voltaic  current  of  instantaneoas  duration  j>HS8es  from  Greeo* 
wich  to  Dover,  and  caosM  one  sharp  deflection  of  the  galrasi^ 
meter  needle  of  the  usual  electric  telegraph,  i'he  clerks  at  the 
several  atatious,  ehould  they  overlook  the  general  order  to  ceaas 
working,  and  to  be  on  the  watch,  are  reminded  that  tlie  time  is 
nearly  due  hy  finding  that  the  telegraph  circuit  is  broken; 
which  happens  during  the  two  minutes  that  the  spring  Is  lifted 
by  the  pin  off  the  earth-wire  at  London.  The  clerks  watch  the 
signal,  nnd  make  note  of  the  error  of  their  local  clock.  The 
time-signal  will,  at  set  times,  be  allowed  to  pass  automatically 
to  Hastings,  to  Deal,  and  to  Ramsgate,  by  turning  them  on  the 
main  line  by  the  usual  telegraphic  turn-plates  now  in  use  at 
junction  Ktations.  The  signal  will  be  transmitted  to  luter- 
mediate  stations  by  hand,  which  rjin  be  dime  correctly  to  a 
fraction  of  a  second.  The  clerk  will  wntch  for  the  signal  while 
he  holds  in  his  hand  the  hnndle  of  a  group,  or  a  branch  instru* 
ment;  he  will  move  his  hand  as  he  sees  the  signal,  and  a 
simultaneous  signal  will  pass  along  the  group. 


nnWHlVV.    BATTKBIKS. 


On  Ote  inilject  of  Grapliite  Saiteries.  By  Charles  V, 
M'alkbb,  C.E. 

ArTKA  referring  to  the  unfitness  of  copper,  and  the  too 
great  co«t  of  the  euperior  metals  for  the  purpoi^e  of  batteries,  be 
said  he  had  early  sought  a  sub-tiitute  for  both  purposes.  The 
corrosion  or  graphite  collected  in  old  gas-retorts  seemed  to 
promise  all  that  he  desired.  He  selected  some  fine  block^  and 
cut  them  into  platen  4^  inches  long,  a  inches  wideband  -J -inch 
thick.  He  selected  \^  plates,  and  connected  them  with  weil- 
amalgamatod  zinc-plates  by  copper  slips.  They  were  placed  in 
a  J^-Lcll  trough,  filled  up  with  sand,  and  charged  with  dilute 
sulphuric  acid  (I  acid  +  15  water)  in  the  usual  way,  and  con- 
nected them  with  the  telegraph  instrument  in  hiti  study,  which 
was  in  connection  with  a  fellow  iobtrunieot  at  the  Tonbridge 
station,  and  fontiing  a  circuit  of  about  a  mile  and  a-half.  lie 
left  them  now  to  do  the  ordinary  work  with  that  instrument, 
and  they  were  jiut  to  a  stringent  test,  for  they  would  in  this  cose 
have  a  minimum  uf  working  and  a  maximum  of  waiting;  that 
ia.  the  instrument  was  used  only  in  the  morning  or  at  night., 
wlien  he  was  at  home,  and  was  rarely  used  during  the  rest  of  the 
day.  Ho  made  notes  of  all  the  attention  paid  to  the  battery, 
and  the  rule  he  observed  was  not  to  add  Ii<|uid  to  the  battery 
until  the  clerkH  at  the  station  complained  that  the  sigoals  were 
bad.  and  required  improvement.  The  diary  commenced  April 
&,  IK-ir>,  and  ended  February  4,  iNji,  during  which  period  the 
battery  watt  only  twenty-one  times  supplied  with  water  and 
occasionally  acid.  The  powers  uf  the  battery  fell  ot  very  irre- 
gular intervals;  id  some  instances  the  causes  of  this  difference 
nere  not  apparent,  and  were  not  intjuired  into;  but  for  the  most 

Snrt,  they  were  due  to  tlie  variations  in  the  iofui_A'(/e evaporation, 
lie  either  to  the  temperature  of  the  weather  or  to  the  artificial 
teniporature  of  the  npnrtment.  Throughout  this  period  the 
sand  was  left  undisturbed,  and  the  acid  water  was  added  at  the 
rate  of  a  tea-spoonful  to  each  cell.  The  ordinary  copper-rioe 
battery  would  have  required  several  times  cleansing  and  r«- 
amalgamating  during  this  period  of  nearly  two  rears;  and  the 
zinc  would  have  required  renewal.  The  results  of  further 
experiments  were  then  stated,  and  during  the  same  period 
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London  station  hiu  been  vorking^  with  the  copper-zinc  sand 
batteries,  which  have  been  rhanf^ed  six  times  in  the  interval. 
More  work  is  done  by  these — and  they  are  not  therefore  com- 

EaraMe  in  all  conditionB.  But  a  tiimilar  aet  of  copper-zinc 
nttoriefl  used  at  Tonbridge^  for  the  Hignalt*  of  the  branch-linea, 
have  been  once  cleansed  and  twice  changed  during*  the  same 
periml;  und  are  at  this  date  again  exhausted,  and  undergoing 
purification.  They  have  Ism  work  than  the  gniphite  Kc>t  have 
oad. 

^K  SDBMABINK  ELKCTRIO  TKLCOBAPHS. 

^Ki   On  Electric  Ttltgraphie  Signal*  by  Land  and  S«a.     By  F.  C. 

^H  The  author,  in  this  paper,  endeavoured  to  show  that  the 
^Hystem  generally  pursued  in  the  insulation  v>(  wirea  is  radically 
defective.  In  his  opinion,  confirmed  by  experiment*,  the  points 
of  Attachment  to  the  poi^ta  which  are  now  the  only  parts 
oltemgitfd  to  he  iriNulaled,  are  not  of  ko  much  inip^rLaiire  as 
t)te  exposure  of  the  rest  of  tlie  wires;  wliicb  in  damp  weather 
transiiiit  the  electricity  from  each  other  ihrou^rh  the  nearest 
circuit.  lie  is  of  opinion  that  there  is  nn  unnecessary  waste 
of  labour  and  money  in  endeavouring  to  prevent  the  escape  of 
the  electricity  from  a  few  feet  of  wire,  whilst  the  electric  force 
ia  escaping,  without  any  attempt  at  hindrance,  from  miles  of 
surface.  Another  question  mooted  hv  -Mr.  Bakewell  referred 
to  submarine  operations.  He  cootentfs^  that  to  utte  thin  copper 
wire  instead  of  thick  iron — as  is  common  in  all  the  submarine 
telegraphs  hitherto  laid  down — is  the  rever>4e  of  what  ought  to 
be  the  practice.  Iron  c^mducts  electricity  with  much  less 
facility  than  copper,  hence  the  preference  of  the  Inttor;  because 
a  less  surface  being  required  to  conduct  the  electric  fluid,  it 
haa  been  asuunicd  that  the  intiulatiun  could  be  hf^tter  effected. 
If,  however,  as  much  electricity  escape  from  a  small  exposed 
Burface  of  copper  as  from  a  large  exposed  eurfiice  of  iron, 
in  the  ratio  of  their  respective  conducting  powers,  there 
would  be  no  object  gained  in  adopting  copper  wire  for  such 
a  purpose,  while  the  liability  tu  injury  is  prodigiously  in- 
creased. The  plan  of  un  ccuiiomtcal  trlegraiih  with  a  »iinglc 
wire  is  a  favourite  one  of  Mr.  Bakewell.  fie  estimates  such 
a  Muhmarine  telegraphic  coinmuiiication  at  the  rate  of  30/. 
a-tnile,  and  that  hy  the  means  of  improved  instruments,  such 
as  his  copying  telegraph,  it  might  do  tho  work  of  five  or  six 
wires,  as  at  pretiont  commonly  uaed.  Since  latut  year  he  said 
he  hud  been  enabled  to  increase  the  rapidity  of  transmisiiuo  by 
tho  copving  telegraph  to  three  hinulreil  letters  per  minute,  and 
as  yet  he  saw  no  limit  to  the  rapidity  attainable  by  the  copying 

Iirocces.  But,  taking  three  hundred  letters  per  minute  ns  the 
imit,  at  that  rate  it  would  transmit  a  greater  number  i»f  mes- 
sages in  a  day  than  are  now  Eient  between  nil  parts  of  the 
kingdom.  The  total  number  of  messages  transmitted  by  the 
Electric  Telegraph  Company  last  half-year,  between  riU  their 
stations  wsk  HiS,!>13^ — being  about  500  in  a  day.  Such  a  means 
of  communication,  therefore,  would  amply  liuflfice  for  tbe  pre- 
sent telegraphic  wants  of  Ireland.  One  of  the  peculiarities  of 
the  copying  telegraph  is  the  means  it  atford^  of  maintaining 
the  secresy  of  correspondence  by  transmitting  the  messages 
invisibly.  Mr.  Bakewell  cuncluifed  his  paper  by  exhibiting  a 
specimen  nn  which  the  writing  had  been  impreMed  invisibly, 
and  hy  washing  jt  over  with  a  solution  of  pruaslate  of  potass 
he  rendered  it  legible. 

TEt^EGBAPHIO     C01IMI7NICATI0Iif. 

On  TfUyrtiphh  Omwiunimtion  hettreen  Crreat  Britain  and  Irt- 
iand^  by  the  Mull  o/  Cant  if  re.  By  W.  J,  Mac«juor.x  HANatNi^ 
C.E.,  F.U.S.E.,  and  John  Thomas,  C.K. 

ALTOoroH  we  are  well  awnre  that  the  project  of  connecting 
Britain  with  Ireland  by  a  submarine  electric  telegraph  between 
Tor  l*oint  and  the  Mull  of  Cantyre,  has  occurred  to  others 
besides  ourselves,  yet,  as  wo  conceive  that  so  a|ipropriate  an 
occasion  as  that  nf  the  meeting  of  the  British  Association  at 

elfast  ought    not  to  he  allowed  to  pass  without  l>ringing  thiK 

heme  before  the  public,  we  shall,  rh  briefly  an  pu.tsible,  dei^cribe 

its  lending  peculiarities  nnd  advantages,  in  the  hope  that  when 

_the«e  become  extensively  knoMn,  thin  useful  and  ini]>ortant  line 

of  rommuntcatioii  may  meet  with  the  support  which  it  deserves, 

and  may  ultimately  be  executed. 

The  strait  between  Tor  t'oint  and  the  Mull  of  Cantyre  is  the 
narrowest  part  of  the  channel  between  Great  Brituin  and  Ireland, 


being  only  W^  miles  wide,  or  9  miles  less  than  the  strait  between 
Donaghndee  and  Portpatrick.  The  depth  at  each  side  increases 
very  rapidly  from  the  shore,  the  line  of  50  fathoms'  soundings 
being  within  30oo  yards  of  the  coast.  The  Mtuation  uf  the 
proposed  line  of  telegraph  in  this  striut  is  such,  that  the  event 
of  a  vessel  anchoring  across  it  may  be  looked  upon  as  an  almust 
impossible  occurrence. 

Two  alternativB  lines  of  telegraphic  communication  from 
Glasgow  to  the  Mull  of  Cantyre  are  laid  down  on  the  map; 
one  passing  through  Uumhartim,  and  crossing  three  arms  of 
the  sea — viz.,  tlie  tlareloch,  Loch  Luu^,  and  Loch  Fync,  on  its 
way  to  the  peninsitla  of  Cantyre.  This  tine  would  require  the 
construction,  between  Glasgow  and  the  Mull  of  Cantvrc,  of  5j 
niilea  of  submarine  telegraph  across  narruw  arms  of  the  sea, 
and  92  miles  of  land  telegraph,  commencing  at  Glasgow;  but 
as  a  telegraphic  communication  aa  far  as  Dumbarton,  a  distance 
of  U  miles,  may  be  cooMdered  necessary  for  local  paqtoses,  the 
length  of  land  telegraph  in  Scotland  specially  required  for  this 
line  may  be  reduced  to  78  miles. 

The  other  line  laid  down  on  the  map  extends  from  Glasgow, 
through  Paisley  and  (Jrcenock,  to  u  point  called  "the  Cloch," 
oppoNite  l)unw>n.  At  thi>t  point  it  croaaes  the  Firth  of  Clyde, 
which  is  here  2  miles  wide,  proceeds  by  land  to  Loch  Fyne, 
which  it  crosses  at  a  strait  3  miles  wide.  Its  course  along  the 
southern  jMirtion  of  tho  peninsula  of  Cantyre  is  the  same  with 
that  of  tho  former  line.  This  line  would  require  the  construc- 
tion, in  Scotland,  of  a  miles  of  submarine  telegraph  across  tho 
Firth  of  Clyde  and  Loch  Fyne,  and  P7  miles  of  land  telegraph, 
commencing  at  Gtasguvr;  but  as  a  telegraphic  communication 
from  Glasgow  to  Greenock,  a  distance  of  "H  miles,  is  requisite 
for  purposes  connected  with  the  latter  town,  the  length  of  land 
telt'urauh  in  Scotland  specially  required  for  this  line  may  he 
reducen  to  65  miles.  Thus  the  line  from  Greenock  is  the 
shorter  by  half-a-mile  of  submarine  telegraph  and  13  miles  of 
land  tetegraph ;  but  its  nubmarinc  portions  are  somewhat  more 
expoaed  than  those  of  the  line  from  Dumbarton. 

The  line  of  hind  telegraph  from  Tor  Point  to  Belfast,  through 
rushendall,  Glenarm,  Lnrne,  and  Carrickfergus,  would  he  48 
miles  in  length;  but  ns  a  line  of  telegranli  from  Belfast  to  Lame, 
a  distance  of  SO  miles,  may  be  considered  necessary  for  local 
purposes,  the  length  of  land  telegraph  in  Ireland  spcciiilly 
required  for  this  scheme  may  be  reduced  to  5i»  miles.  The 
extent  of  the  entire  line  of  telegraphic  communication  between 
Britain  and  Ireland  by  the  Mull  of  Cantyre  may  be  thus 
summed  up: — 

Roitt«  Ro^iU 

from   I>nnil»rtan.  frani  Girpnoi't. 

Sutimatiiie  telegraph  scran  tbe  CKsnnel..  13  mllei.  13  milei. 

Sutiiniriirie  lelrjjispb  acroii  narrow  inleti..    6i  ^ 

Total  tobmsrine  tetfgrsph     ....      l^i  18 

Ijn<)  iplffriph  la  Scotland 78  65 

Laiitl  lelegrauli  in  Ireland   23  28 

106  93 

Total  land  telefEraph 124)  111 

The  advantages  possessed  by  this  line  of  telegraphic  com- 
munication are  the  following: — 1.  The  line  of  submarine  tele- 
graph across  the  Clianncl  iti  the  shortest  that  can  be  found,  by 
9  miles  ;  9.  It  is  also  the  safest,  for  there  is  im  ri^k  of  its  being 
disturljed  by  ships'  anchors;  3.  TliC  additional  5  or  5^  miles 
submarine  telegraph  required  to  cross  inlets  are  in  small 
detached  iiortions,  which  can  be  laid  at  a  nioderatn  expense, 
and  in  which  the  effects  of  any  accidents  which  may  happen 
may  be  easily  detected  and  repitired ;  i.  Independently  of  its 
advantages  in  a  national  point  of  view,  this  line  of  telegraph 
possetKies  the  important  IochI  advantage  of  presenting  the  most 
direct  line  of  communication  from  Belfast,  and  the  north  of 
Ireland  generally,  to  the  ports  on  tho  ('lyde. 

The  most  iniportxnt  arhjintage,  however,  of  the  proposed 
line  of  commnnication  is  its  security;  and  we  conceive  that  this 
advantage,  independently  of  local  and  economical  considera- 
tions, would  l)L»  feufficient  to  warrant  its  execution,  even  were 
the  lines  of  telegraph  from  Portpatrick  and  Holyhead,  in  full 
o|>eration. 

On  a  neic  F/ajr-Drcjtsiny  Machinr.  By  Matthew  Whvtti.a, 
Auckland,  New  Zealand. — The  distinctive  feature  of  tbiw  ma- 
chine is  that  it  acts  transversely  instead  of  longitudinally  on  the 
fibre. 
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MAiJ.mA.mji  mow  orBDist. 
On  tie  Fiarm  of  Jnm  far  MaSeahle-lnn  Bawu  or  Glrdertt 
Bf  T.  McwuT  GuoiToarc,  C.E. 

F«*  Cfwvof  buiUifig,  the  aecewitf  for  ucin^  metal  beams  b 
■fcnoMfc  Cafdml  cspertoKat*  bare  been  made  lo  aa  to  dcter- 
■ia*  Um  rains  of  tbetr  power  and  the  strongcat  proponioui  of 
■ell—  oo  vkkii  l«  make  thoae  of  caat-inm.  Tbeoe  have  beea 
■attwifily  adopted  for  riadueta,  bridge*,  ntiUa,  and  warebouses. 
Altiiaa^,  liovever,  the  greatcat  care  may  have  been  taken  by 
fnrimmt  pmof,  Ibejr  have  been  found  fretiuently  very  onaafe, 
aod  have  given  way  when  loaded  far  below  the  te«t  to  which 
Ihef  lud  been  aabjceted.  ^V'hile  the  positire  ttrength  of  cast- 
bna  nodet  compreMion  ha«  been  eaxilv  and  safely  %xed,  when 
ila  tenaive  actioo  baa  been  trieO^  it  baa  been  found  very  variable 
and  moet  Uicertainf  capecially  in  large  ca&tinKi.  Ita  cryctailine 
brittltnew  fome  a  chief  objection,  and  ita  dedeelive  property  ao 
null  and  donbtfuL,  that  it  ia  now  eoaaidcred  very  unaafe  without 
an  eaarmoua  margin  beyond  what  might  aod  had  been  considered 
doe  test.  From  these  caaaes,  it  baa  been  extensively  aupeneded 
by  wrought  or  malleable  iron,  espeeially  wherever  any  vibratioo 
from  friction  or  eudden  impact  haa  to  be  met;  alao,  wherever 
any  eiteot  of  tenaive  preuure  on  ita  6bre8  hax  to  be  brought 
into  action.  Con«ei|uently,  in  heavier  engines — indeed.  In  an 
inAnite  rariety  of  ways — it  ia  armded;  although,  in  manjcaMes, 
from  the  peculiar  form,  size,  or  proportioni  rendering  it  diffi- 
cult in  manufacture,  and  incieaauig  the  cost,  wrougbt-iron 
ia  now  used,  and  haa  been  found  safe  and  equal  to  every 
oocaaion. 

It  i*  on  the  application  of  wrougbt-iron  beams  or  girders  I 
propoae  to  make  tome  remarks  by  contnuting  their  powers  and 
propertie«  with  thofte  of  «uit-irnn;  to  show  what  form  of  iron  I 
conceive  bevt  adapted  for  such  uv.  nnd  to  state,  as  a  manufac- 
tnrer,  what  may  be  ex]>ect#d  aa  tlie  cauabtlitiea  of  iron-work  to 
produce  tbo  aame  beyond  previoun  etforts,  aa  to  meet  the  in- 
creased  reciuirementaof  the  time*.  Of  the  experiments  and  the 
facts takcn^  therefore,  with  reference  to  the  adu|jtioo(if  wroughi- 
iroHf  of  which  to  conetruct  those  immense  beam«,  tlie  itritnnniii- 
bridge,  with  many  otberK,  are  familiar  tti  the  member^;  and 
therefore  it  in  not  needful  fur  mc  further  to  refer  to  them  than 
as  showing  the  vast  advantage  and  full  proof  of  the  power 
of  wruught-iron  so  difitributed,  cutitrastcd  with  any  cust^iron 
girders. 

It  ia  found,  that  by  converting  iron  from  a  cast  into  a  malle- 
able state,  the  adhii«ion  u(  the  fibres  of  the  metal  under  tension, 
becomes  inrrea«cd  from  7  to  27,  and  indeed  much  beyond  that 
when  the  bent  quality  of  material  is  manufactured.  At  the 
aanic  time  it  is  Htated  that  the  compressive  strength  is  somewhat 
reduced.  In  this  latter  aammptiun  I  do  not  altogether  concur, 
from  a  perninnent  feature  in  the  experiments  not  being  suffi- 
ciently taken  into  account — namely,  that  in  experimenting  with 
wrought-iron,  as  a  given  extension  from  pressure  ia  necessary 
before  you  obtain  even  a  medium  value  of  the  reKiatance,  a 
modicum  of  deHt^ction  must  tnke  place  to  bring  into  play  each  of 
the  fibres;  consequently,  not  Hke  »s  in  a  rigid  cairt  beam,  where 
the  full  action  of  cDmureiitiion  acttt  at  once,  some  allowance 
mufit  be  made  for  the  cnange  from  the  first  position,  in  oalcu- 
lattng  the  comjirenNive  fnrcei!. 

Assuming  generally  that  the  iucreoHiM  strength  of  tcn$iivo 
power  of  wrought  compared  ^riih  ciist  iron  Is  37  to  7,  it  at  once 
reduces  the  six-fold  area  of  the  bottom  neb  »if  the  iron  beam,  and 
nearly  reduces  to  one-half  the  required  sectional  area  through- 
out, yet  retaining  an  equal  strength  for  every  purpose.  In  many 
cases  thitf  increase  of  strength,  enabling  to  reduce  the  weight, 
will  fully  c(jmpenHate  for  the  difference  in  price,  fi4(  that  up  to 
this  point  the  market  and  effective  value  of  both  mny  be  said  to 
be  eijunl.  The  wrought-iron  beam,  however,  po>t»efn*es  this 
material  advantage,  and  that  is,  it  will  always  give  good  warning 
before  the  point  of  danger  'm  reached,  and  this  mainly  from 
ita  vRBtly- increased  deflective  power — indeed,  before  its  maxi- 
mum is  reached,  a  great  detlectiun  can  safely  take  place; 
therefore,  both  for  life  and  property,  its  advantage  is  most 
conHiiicuous. 

W  ith  regard  to  the  best  form  for  carrying  the  greatest 
weights  with  the  least  meto),  1  huve  come  to  the  eoncliifiion. 
from  actual  experiment  on  n  large  scale,  that  the  double  '1 
sectitm  is  the  best,  provided  the  Ihiiigeit  are  sufficient  to  prevent 
lateral  action  from  the  load.  I  have  experimented  on  bars 
B  iochea  deeji,  i-ineh  flange,  and  ^-tnch  thick,  both  in  webs  and 
flanges.     Of  these,  with  two  beams  10  feet  apart,  and  10  feet 


between  the  sopports,  and  a  load  resting  all  within  9  feet  from 
and  on  the  centre,  the  dede<;tinn  from  ^1  tons  was  only  |-incb. 
and  when  removed  the  beams  returned  hack  to  their  original 
pontion.  U'ith  two  such  beams  having  1»<A  feet  span,  and  the 
hkad  within  a  radius  of  3  feet  of  tbe  centre,  the  deflection  is  only 
l3  inch,  which  load  ao  placed  is  more  than  et^ual  to  i-i  tons 
distributed  over  the  whole  surface.  This  difference  shows 
clearly  the  effect  of  extended  span  with  tbe  same  iron,  from 
which  1  deduce,  that  for  the  effective  resistance,  while  the  pro- 
portion should  be  half  the  breadth  of  flange  for  the  depth  of  the 
Mem,  the  depth  should  be  at  least  ^xth  of  the  span. 

At  the  Belfast  Iron  Works  the  members  can  sec  one  of  these 
experiments  with  its  load  upon  it,  at  the  present  time;  also  iron 
of  the  section  shown,  in  bars  of  36  feet  long,  and  weighing 
nearly  half^a-ton,  so  that  it  will  be  seen  tbe  mills  are  now  cou- 
stmcted  so  as  to  roll  iron  almost  any  dimeuMuns  which  may  be 
required,  and  laclt  bars,  from  tbe  breadth  of  the  flanges,  have 
never  before  been  attwDpted  in  the  three  kingiloiutt.  U'^hen  I 
had  the  honour,  aone  four  years  ago,  to  read  a  paper  at  the 
Society  of  Arts,  on  a  means  of  constructing  bridges  without 
any  centering,  of  such  proportions  of  iron,  no  ironmaker  would 
attempt  lo  produce  such  a  proportion  of  material,  while  now  I 
have  accomplished  it,  and  would  have  no  hesitation  in  making 
them  much  larger  if  required.  I  have  not  a  doubt  for  ware- 
housea,  mills,  public  buildioga,  and  bridges,  its  value  will  now 
bocoroo  extensively  applied  and  appreciated.  It  must  be  seen 
that  the  section  here  given  differs  materially  from  that  which 
is  the  ordinary  double  T-iron,  which  I  conceive  to  be  very 
defective,  from  the  insignificant  breadth  of  their  flanges,  as  they 
do  not  sufficiently  prevent  lateral  action,  while  a  pmportion  of 
flange  which  determines  an  equal-sided  triangle  from  the  centre 
or  neutral  nxia,  will  be  found  fully  to  provide  for  every  diffi- 
culty. 

As  these  bars  are  rolled  solid  throughout,  on  comp&risoa  I 
have  fuund  they  will  bear  nearly  one-third  more  than  any  made 
beams  of  equal  sectional  area — that  is,  with  a  beam  of  which 
the  centre  rib  is  of  plate-iron  and  the  flanges  of  angle-iron, 
and  riveted  thereto,  and  «]  distrihutad  a»  to  moke  the  duubic  T 
form.  This  is  easily  accounted  for,  aa  you  necessarily  weaken 
tbe  whole  by  ita  being  reiiuitiite  to  intrmloce  riveting,  while  a 
due  and  equal  resistance  is  offered  from  all  parts  by  the  solidly- 
rolled  bar.  • 

It  would  be  too  long  to  go  into  the  details  of  calculations 
bearing  upon  this  subject,  the  experiments  upon  which  of  a 
Fairhnirn,  a  Itennie,  with  many  other  eminent  men,  have  been 
extensively  and  minutely  given,  and  form  the  be^it  guides  on  the 
subject.  The  given  points  herein  are  new  features  upon  the 
question,  particularlv  the  relative  proportions  of  the  flanges, 
which  I  have  briefly  brought  before  this  section  of  the  Soetetf 
in  order  to  have  its  merits  didcua»ed  and  considered  aa  fully  i 
posaible. 


TUBULAK    BOI  Lints. 

Ona  Aeui  Tubular  Boiier.    By  W.  FAinfiAiaif,  C.E. 

It  is  now  upwards  of  fourteen  or  fifteen  years  since  Mr." 
Fairbairn  first  introduced  the  cylindrical  boiler  with  double 
flues  and  double  furnacei*,  which,  up  to  the  present  time,  has 
been  successful  and  in  general  use.  Ke[iL*uted  attempts  have 
been  made  to  improve  this  construction;  but  it  has  yet  to  be 
proved  whether  the  altcrationK  recently  introduced  are  sub^tan- 
tially  improvements  on  the  original  boiler,  with  the  double  fur-^ 
naces  and  alternate  firing.  The  new  boiler,  as  nowconstructir 
by  Messrs.  William  Fairbairn  and  Sons,  consists  of  two  furnace 
the  same  nn  the  double-flue  boiler;  but  with  this  difference  (a 
eliown  in  the  annexed  diagram)  that  tbe  cylindrical  flues  A,  A4^ 
each  3  A.  B  in.  diameter,  which  contain  the  grate  bars,  are  united 
at  B,  H  feet  from  the  front  of  the  boiler,  into  a  circular  flue  (.', 
a  ft.  10  in.  in  diameter,  which  forms  the  mixing  chamber,  and 
where  the  heated  currents  of  cnmhuHion  from  each  furnace 
unite.  'I'his  chamber,  S  feet  long,  terminates  in  a  disc  plate  P. 
which,  with  n  similar  plate  K,  at  the  extreme  end  of  the  b^iiler, 
receives  from  10 1  to  IID  3-inch  tubes,  aUo  9  feet  long,  ^milar 
in  every  respect  to  the  tubes  u-sed  in  marine  hoilera  nnd  the 
locomotive,  'i'heiie  tubes  are  contained  in  a  boiler  7  feet  in 
diameter,  and  from  the  thinness  of  the  metal  become  the 
nbsorbents  of  the  surplus  heat  eocapingfrom  the  mixing  chamber 
and  the  furnaces.  On  this  principle  of  rapid  conduction,  tbe 
whole  of  tbe  heat,  excepting  only  what  is  neceasary  tooMlntain 
the  draught,  is  transmitted  into  the  boiler;  and  h^i^ff^  foUewi 
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the  economy  of  entirel)'  diepcnKini;  with  bnckvrork  aad  flues 
-An  importaot  desideratum  io  thtwe  cuuatructioiu. 
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The  heating  surfaces  In  the  improved  holler,  as  compared  with 
the  old  one,  are  aa  foUovs: — 

If/ew    Tkbtiiar  DoiUr.  feel, 

ileuiag  lurficcs  In    two  furaiMt I2H 
Do.         do.       in  mixing  cbafflber 80 
Do.        do.       in  T«riln]  tubes 28 
Do.        do.      in  1U4   3-incb  tube*  670 
Total 906 
Otd   DoubU-Ftut  lioiUr. 
Ueittog  ■urfaces  in  iwo  furnacca 110 
Do.        do.       in  two  Inlerndl  fliiet  270 
Do.        do.       exterior  lurface  in   brick  flues 3iO 
Tolil C20 

which  glvea  a  ratio  in  favour  of  the  improved  boiler  of  about 
6to  t». 

In  the  conntruction  of  the  improved  boiler  juHt  described,  it 
must  be  observed,  that  in  '^gnthering"  or  forming  the  jilutiM  aa 
they  pass  from  the  two  circular  furnaces  into  tbe  cylindrical 
chamoer,  an  ellipse  is  formed,  and  in  urd«>r  to  render  this  part 
of  equal  strength,  and  increase  the  vapnratlve  power  of  the 
boiler,  three  vcrticjil  tubes,  6  incheii  diameter  nt  the  bottom  and 
0  inches  at  the  top,  are  firmly  riveted  through  tb«  transverse 


dtamet«r  of  the  eltip»e,  thuH  imparting  the  retiaired  strength  to 
that  part,  which,  if  not  attended  to,  would  contain  tho  elements 
of  destruction  whenever  the  boiler  should  hnppen  to  he  severely 
pressed.  Tbe  i1;it  endtt  are  )ioints  of  construction  which  re'iiiire 
equally  careful  attention,  and  there  in  no  plan  so  well  adapted 
for  such  a  purp4>se  ns  gussets  TRdinting  from  the  centre  of  the 
boiler,  securely  rivete<t  by  anKle-irou  to  the  external  circum- 
fereocc,  and  by  having  them  divided  at  not  more  than  1^  inches 
on  tbe  circumference.  The  required  untfomitty  of  Hrenirth, 
n»iuniing  the  end  plates  to  be  one-half  thicker  than  tbe  ahell  of 
tho  boiler,  will  be  m  nearly  as  possible  obtained. 

Itlr.  Katrbairn  Naid  he  did  not  as  yet  know  what  amount  uf 
fuel  would  be  consumed  by  the  new  boiler,  as  there  was  no 
calculation  on  that  part  of  the  subject;  hut  be  was  certain  that 
its  generative  powers  were  very  great,  and  that  it  whs  perfectly 
secure,  allhongh  of  conrne  it  wax  exceedingly  necefsary  that 
tbe  several  parts  of  the  boiler  sitould  have  uniform  »ttrength.  It 
was  on  the  same  constructiiin  as  the  boiler'^  of  tbe  locumutivos: 
and  a  good  boiler  was  calculated  to  lost  for  twenty-seven  years; 
and  in  every  respect  it  was  superior  to  those  at  present  in  use. 

Tnx   MIMIE    BIPLK. 

R«mark»  on  Utt  Minif  Rijle.     By  W.  Faibbatbn,  C.E. 

In  attempting  to  describe  the  new  rifie-gun  and  its  results,  as 
compared  with  that  formerly  in  use,  I  must  approach  the  subject 
not  HO  much  iti  the  light  of  a  i|uestton  involving  considerations 
of  great  military  importance,  but  as  one  more  immediately 
connected  with  practical  science.  I  have,  therefore,  ventured 
to  bring  it  befure  the  Section,  under  the  conviction  that  any 
improvement  by  which  we  are  enabled  tu  advance  the  interests 
of  the  public,  and  the  advancement  of  mechanical  science,  must 
be  interchtiiig  t<i  the  uieoting. 

Before  alluding  to  the  effects  produced  by  this  new  construc- 
tion, I  nmy  he  permitted  to  allude  to  tbe  improvements  which 
have  taken  place,  and  great  facilities  which  are  now  afforded 
for  the  construction  of  muskets  and  ever)'  other  description  of 
fire-arms.  Until  of  late  years,  all  the  giin-harrelB  for  the  army, 
and  other  dc»ori|>tiun-i,  bad  to  be  wcldi^  upon  niandrila,  (K^me 
of  them  formed  by  a  bar  of  iron  rolled  npun  the  mandril  in  a 
spiral  direction,  and  then  welded  by  repeated  beatingK  frnni  the 
muzzle  to  tlie  breech.  (Jtbers  were  differently  ccrnvtructed,  by 
welding  the  bars  longitudinally,  in  the  line  of  the  barrel,  auu 
not  in  the  spiral  direction  ado]>ted  in  the  former  proceas.  Now 
the  whole  is  welded  at  one  heat,  and  that  through  a  series  of 
grooves  in  the  inm  rollers  specially  adapted  for  the  purpoee. 
Thia,  with  the  other  improvements  introduced  by  Mr.  Lovel, 
the  government  officer  at  the  head  of  the  Small  Arms  Depart- 
ment, has  rendered  the  manufacture  of  rifles  and  other  arms  a 
matter  uf  much  greater  certainty  and  of  security  than  at  any 
former  period. 

Admitting  the  advantage^  peculiar  to  thi«  manufacture,  it  does 
not,  honever,  affect  the  principle  of  tbe  rifle  itself,  in  which 
there  is  no  alteration,  but  in  ever>'  respect  similar,  even  to  the 
•piral  grooves,  which  I  believe  are  not  altered,  but  are  tbe  same 
ai  in  tbe  old  rifle.  This  being  tbe  case,  it  has  been  a  question 
of  much  interest  to  know  wherein  consists  the  great  difference 
in  tho  practice  with  the  new  rifle,  aa  compared  with  that  of  the 
old  one.  It  is  not  in  the  gun,  and  must,  therefore,  be  io  tho 
ball,  or  IbfLt  part  of  the  charge  which  generates  the  prtijectile 
force.  But,  in  fact,  the  improvement  consists  entirely  iu  the 
form  of  the  ball,  which  is  made  conical,  with  a  bolluw  recess  at 
the  baaet,  into  which  a  metallic  plug  is  thrust  by  the  discharge. 
The  plug  is  so  constructed  as  when  driven  into  the  ball,  it 
compresses  the  outer  edgen  against  the  tiides  of  the  barrel,  and, 
at  the  same  time,  forces  a  portion  of  the  lead,  from  its  ducttbi- 
lity,  to  enter  tbe  groove,  and  to  give  the  bull,  when  discharged, 
that  revolving  motion  whicli  carries  with  sucli  unerring  certainty 
to  the  mark.  In  the  practice  which  I  witnessed,  with  one  of 
those  rifles,  on  tbe  marshes  at  Woolwich,  the  following  results 
were  obtained: — Out  of  twelve  roundx,  at  a  diDtanco  of  lOU 
yards,  as  near  us  1  can  remember  only  one  bullet  missed  the 
target,  and  the  remaining  eleven  rounds  were  scattered  within 
distances  of  about  six  inches  to  four  feet  from  the  bull's  eye. 
At  BOO  yards  three  shots  missed  the  target,  and  the  remaining 
nine  went  through  the  boards,  two  inches  thick,  and  lodged 
themaelves  in  the  mounds  behind,  at  a  distance  of  about  twenty 
yards.  The  same  results  were  obtained  from  a  distance  of  900 
yards,  and  nt  1000  yards  there  were  very  few  of  the  bullets  but 
what  entered  the  target.  . 
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In  thene  experiments  I  hAve  to  remind  you  that  Uie  end  of 
the  rifle  was  supported  upon  a  triangular  standard,  and  the 
greatest  precision  was  ob^rved  in  ftxin^;  the  tii|;ht,  nil  uf  which 
are  proved  by  Mr.  Love)  at  Knlield  Lock,  and  f^rnduatetl  to  a 
Bcale  in  the  ratio  of  the  distance  varying  from  100  to  1000  yards, 
which  latter  may  be  cooaidered  the  range  of  this  destructive 
instrument. 

MntiUIfifr  Corneal  Bulkt*. — Mr.  IVoodhousk  then  read  a  short 
paper  on  the  mould  for  casting  eonical  bullcta,  which,  in  con- 
nection with  the  previous  paper,  was  the  itubject  of  a  short 
conversation,  in  which  Mr.  J.  (t.  M'GiU,  the  Chairman,  Mr. 
Fairboirn,  and  others  took  part. 

TIIK   JRT   PCMP. 

On  the  Jet  Ptimf.  By  Jasie)}  TnoMsoy,  C.E. 
Tun  purpoae  for  which  this  instrument  i:t  designed  h  to  clear 
the  water  out  of  the  pits  of  submerged  water-trheel^.  when 
Mceu  to  them  is  required  for  inspection  or  repairs.  For  tliix 
special  purpove  it  was  likely  to  prove  very  uitcful,  though  there 
were  very  few  other  cases  m  which  it  could  not  be  employed 
with  advantage.  Mr.  Thomson  then  proceeded  to  describe  the 
pump,  the  principle  of  which  will  be  seen  in  the  accompanying 
engraving.  P,  represents  the  pipe  coaduciing  a  fall  of  water 
from  any  heicbt;  it  termi- 
nates in  a  jot  J,  iuHurted  into 
a  small  chamber  which  admlta 
the  pipe  A,  from  the  well 
whence  the  water  i^  to  he 
drawn.  T,  is  n  conical  tube 
inserted  into  the  chamber 
oppooite  the  jet,  and  through 
which  the  dtechnrge  takes 
place.  U'hen  the  pump  is 
in  action,  the  horizontal  force 
of  the  fluid  draws  up  the 
water  from  the  well,  and  the 
action  continues  as  long  as 
the  water  flows  down  the 
conduit-pipe  P.  The  height 
that  water  can  be  raiaed  in 
thin  manner  iy,  of  course, 
limited    by   the   pressure    of 

the  atmosphere.  In  the  countc  of  hiD  remarks,  .Mr.  Thomson 
aaid  the  action  of  the  Jet-pump  depended  on  two  principles. 
One  of  thesMj  is  the  same  as  that  of  »team-b!aBt  used  in  loco- 
motive engines,  and  in  the  ventilation  of  mintMi.  The  other  is 
one  which  was  known  to  the  ancient  Romans,  and  has  been  used 
sometimes  by  them  fur  dntwing  otf  more  water  from  the  public 
PM'W  than  they  paid  for.  The  pump  was  first  tried  at  the  mill 
of  .Messrs.  Herdman  and  Co.^  Belfast,  when  it  was  found  most 
successful. 

At  the  conclusion  of  Mr.  Thomson's  paper  a  conversation  as 
to  its  mcritH  ensued,  in  which  Dr.  Kobiuson  and  several  other 
gentlemen  took  part,  which  resulted  in  an  entire  couvtctioD  as 
to  the  great  simplicity  and  usefulness  of  the  pump. 

VOBTEX     WATKK-WIIEKL. 

Onatuw/ormof  Vortex  Water-Jffuxl.  By  J.  Tiiomsoh,  C.B. 
This  wheel.  Mr.  Thomson  oIi«erved,  is  a  new  variety  of  the 
general  class  of  water-wheels  called  turbines.  Tn  this  machine 
the  moWng  wheel  is  placed  within  a  chamber  of  a  nearlv  circular 
form.  The  water  is  injected  into  the  chamber  tangentinlly  at 
the  circunifHrence.  and  thus  it  receives  a  rapid  motion  of  rotation. 
Retaining  this  motion  it  passes  onwards  towards  the  centre, 
wher*-  alone  it  is  free  to  make  its  exit.  The  wheel  which  is 
placed  within  the  clmmbor,  and  which  almost  entirely  fills  it,  is 
divided  by  thiu  partitions  into  a  great  number  of  radiating 
pUBigta.  Throuf-h  tlioso  passages  the  water  must  flow  on  its 
eonrse  towards  the  centre,  and  in  doing  so  it  imparls  its  own 
rotatory  motion  to  the  wheel.  The  whirlpool  of  water  acting 
witliin  the  wheel-chamber  being  one  principal  feature  of  this 
turbine,  leads  to  the  name  vortex  as  a  suitable  designation  for 
the  machine  as  a  whole.  For  some  time  past  there  have  been 
several  of  these  new  turbines  in  counie  of  construction  and 
erection.  The  one  first  completed  and  brought  into  action  for 
practical  use  was  for  a  new  beetling-mill  of  Messrs.  C.  Hunter 
and  Co.,  of  Duimdry,  near  .-Vntrim.  It  was  constructed  in 
Glasgow,  aud  on  beiug  brought  acroiw  the  chuinel  and  erected 


at  its  destiruition,  its  first  trial  was  maile  on  the  day  before 
C'hrismas  last.  This  trial  proved  completely  fiucceaaful,  and 
the  subsequent  performance  of  the  machine  has  been  highly 
satisfactory. 

Mr.  Thumson  explained  that  the  velocity  of  the  circumference 
is  made  the  same  as  the  velocity  of  the  entering  water,  and  thus 
there  is  no  impact  bctaecn  the  water  and  the  wheel;  but,  on 
the  contrary,  the  a'ater  enters  the  radiating  conduits  of  the 
wheel  gently,  that  is  to  say,  with  scarcely  any  motion  in  relntioa 
to  their  mouths.  In  order  to  attain  the  equaliKatiuu  of  tliese 
velocities  it  is  necessary  that  the  circumference  of  the  wheel 
should  move  with  tlie  velocity  which  a  heavy  body  would  attain 
in  falling  through  a  vertical  space  ei|ual  to  half  the  vertical  fall 
of  the  water,  or,  in  other  words,  with  the  velocity  due  to  half 
the  fall ;  and  that  the  orifices  through  which  the  water  is  injected 
into  the  wheel-chamber  should  be  conjointly  of  such  area  that 
when  all  tlie  water  reiiuired  is  flowing  through  them,  italsomav 
have  a  velocity  due  to  half  the  fall.  Thus  one-halfonly  of  the  fall 
is  employed  in  producing  velocity  in  the  water;  and,  therefore, 
the  other  half  still  remains  acting  on  the  water  within  the  wheel- 
chamber  at  the  circumference  of  the  wheel  in  the  condition  of 
fluid  pressure.  Now,  with  the  velocity  already  assigned  to  the 
wheel,  it  is  found  that  thiK  fluid  pressure  is  exactly  that  which 
is  requisite  to  overcome  the  centrifugal  force  of  the  water  in 
the  wheel,  and  to  bring  the  water  to  a  state  of  rest  at  its  exit, 
the  mechanical  work  due  to  both  halves  of  the  fall  being  trnns- 
ferred  to  the  wheel  during  the  combined  action  of  the  moving 
water  and  the  moving  wheel. 

Fis.  ].— El«*«Uoa  Kod  Section. 


Pio.  :t.-Plao. 


Fig.  1  is  an  elevation  and  section,  and  fig.  S  a  plan  of  this 
machine.  B,  is  the  body  of  the  wheel,  which  is  broad  in  the 
centre,  nnd  taners  off  to  the  circumference,  having  a  space  A. 
of  about  3  incites  for  the  entrance  of  the  water;  lil,  is  the  central 
aperture  for  the  discharge  of  the  water,  which  flows  out  above 
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mndlielow;  P,  in  the  conduit-pipe  through  which  tha  water  is 
ii^eoled  against  the  aided  of  the  rndlatioff  passngeii  A,  A.  A ;  C', 
n^reseaU  a  purtioii  of  the  imter  case;  itiid  8,  i«  the  vertical 
shaft,  fixed  to  the  wheel,  and  revolves  with  it.  The  wheel  is 
worked  a  few  ioche;)  below  the  level,  L^  of  the  water. 

PEJUIANESIT   WJY   OP   RAILWAYS. 

On  the  Ptrmatteat  (Tuy  of  RaUKayv.  By  Jajues  Bjiktos,  C.E. 
Tbansit  by  rail  has  now  become  no  prominent  an  item  in 
the  lift  of  those  mattertt  which  every-any  uw  and  enjoyment 
ha*  cauacd  U8  to  coo^ider  nearly  in  the  li^ht  uf  nccesHsriei, 
»thAt,  though  almost  wholly  a  practical  subject,  it  may  not  he 
lunintereiUing  to  cimsider  how  this  rail^  over  which  we  are 
Eaoeustonied  to  jikss  so  r»pidly,  is  best  con^^tructed  «u  as  to  form  a 
\  aeoure  rond,  and  what  recent  practical  improvement**  \\n\c  been 
made  in  it,  nr  in  other  parts  of  that  which  is  ordinarily  termed 
the  |K>rmancnt  way  or  buiieriitructuru  of  the  railway;  and.  in 
doinc  so,  I  may  be  permitted  briefly  to  notice  the  t^tepK  hy 
iwhicn  we  have  arrived  iit  our  preHent  prnctical  knowledse  on 
rthia  subject.  The  first  attempt  at  a  railway  ever  made  in  (ireat 
Britain  appears  to  have  been  at  Newcastle,  for  the  conveyance 
of  coal^wagonft,  and  was  merely  pieceii  of  timber  laid  longitu- 
dinally fur  the  wagon-wheels;  and  fluch  are  described  as 
exiatiug  in  the  year  1G76.  For  nearly  one  hundred  veart 
kfler  tniA,  little  advance  waa  made.  The  rnilway  had,  liow- 
ever,  become  a  cro&s-sleeper  road,  with  longitudinal  timber  rails 
favtened  by  wooden  pina.  The  system  of  communication  by 
CKOals  being  about  this  period  developed,  (.eems  to  have  de- 
ereaaed  the  anxiety  for  further  improvement)!  in  railways. 
The  next  important  step  wa.s  the  cast-iron  tram-plate  instead 
of  the  wimden  rail;  and  waH  uited,  aliout  the  year  ITGH,  by  the 
Colebrookdale  Company,  and,  a  few  years  later,  at  the  ShefHeld 
Collieries.  These  trams  were,  of  coumet  of  simple  construction, 
but  were  from  that  time  gradually  improved.  The  first  use 
of  stone  bliicks  to  secure  them  Be«m«  to  have  been  about 
1797}  at  Newcastle;  and  fur  about  twenty-5vc  years  after  this 
the  details  of  cunneclinns  and  form?)  uf  rail  were  the  sub- 
ject of  a  great  number  of  improvements,  the  great  difficulty 
being  the  securing  of  the  joint  of  the-se  short  cast-iron  rails  on 
the  stone  blocks  Amongst  the  important  inndificationw  at 
this  period  were  the  form  of  edge  or  double-headed  rail,  as  it 
u  termed — that  which  increased  in  depth  between  the  points 
of  support,  according  to  the  results  of  the  theory  of  girders; 
aJso,  the  securing  the  rails  by  different  forms  of  cast-iron 
chain. 

The  first  wrought-iron  rails  ever  used  arc  supposed  to  have 
been  at  Newcastle,  by  Mr.  Nixon,  the  rails  being  8i|uare  bani, 
9  feet  long.  But  the  first  wruught-tron  rail,  properly  so  called, 
can  hardly  be  placed  much  before  Birkenshaw's  patent,  in  1S40. 
Uis  rails  were  very  similar  to  some  of  the  present  cttge-rails, 
except  that  they  were  made  to  increase  in  depth  between  the 
sleepers,  the  mode  of  managing  which  was  very  ingenious. 
These  rails  were  from  X'i  to  15  feet  in  length,  and  secured  by  a 
cast-iron  chair.  They  were,  after  a  tiiih*.  lapped  at  the  joints, 
and  other  ways  wore  devi.«ed  for  improving  the  conneetionH, 
as  also  the  sectioa.  The  rail  ndo}ited  by  Mr.  Stephenson,  for 
the  Liverpool  and  Manchester  Itailwny  (the  first,  a«  we  may 
say,  of  the  present  system  of  railnays),  was  of  a  section  some- 
thing stmilur  to  thiii,  and  rented  upon  largo  stune  blocks,  being 
secured  thereto  by  cnst'iron  cliairs  and  keys. 

As  railway  travelJiug  now  became  very  much  increased  in  its 
speed  from  anything  heretofore  attempted,  the  effect  of  the 
working  upon  the  weak  parts  of  the  permanent  way  became 
much  mure  manifest,  and  the  difficulties  of  keeiting  the  fariton- 
ing  in  the  blocks  secure,  and  the  concussion,  when  the  road  was 
subjected  to  the  violent  blows  of  the  wheels  of  a  train  passing 
over  a  loosened  or  bud  juint,  became  so  serious  a  defect,  that 
engineers  were  forced  to  go  bark  to  the  timber  road,  as  giving 
a  soft  material  to  meet  the  concussions,  and  so  to  adopt,  iti  fact, 
a  temporary  substructure  to  prevent  the  evils  of  an  imperfect 
kuperntructiiro. 

in  IS^io,  Professor  Barlow,  at  the  instance  of  the  London  and 
fiirmuigham  Bailway  Uumpany,  iniitituted  a  serina  nf  experi- 
ments on  rails,  and  came  to  the  important  con d union,  that  the 
pandlfll  rail,  that  is  one  whose  section  was  uniform  throughout, 
is  equally  strong  fur  the  work  it  has  to  do,  and  has  many  prac- 
tical points  of  superiority  when  compared  with  the  description 
of  rail  which  increased  in  depth  between  the  snp|>ort».  Since 
that  time  almost  aU  engineers  have  had  their  mils  made  parallel. 


The  edge-rail,  though  giving  theoreticilly  the  maximum  strength 
for  a  given  quantity  of  iron,  adcnittcd  of  modifications  without 
seriously  affecting  its  theoretic  value;  and  of  these,  the  most 
important  was  that  which  divided  the  vertical  web  into  two,  and 
attached  to  the  bottom  of  each  one-half  of  the  lower  flange, 
thus  forming  the  bridge-rail,  which  has  been  very  extensively 
used  by  .Mr.  Brunei,  Sir  John  Macneill,  and  many  others. 

There  are  a  variety  of  models  in  which  timber  is  applied  as 
sleepers — longitudinally  under  the  rail,  across  at  intervals,  and 
a  combination  of  tbose'two;  and  the  relative  merits  of  each  plan 
have  been  advocated  by  some  of  the  mont  eminent  engineers. 
The  cro8*-slecpor  road  is,  however,  generally  admitted  to  be  the 
cheapest,  and  is  contended  for  as  having  other  advantages, 
practically,  by  Sir  .1.  .Macneill,  and  others  who  have  adopted  it. 
Both  have  their  important  defects,  with  which  it  is  now  my 
present  duty  to  deal.  The  rail-joint  in  both  is  imnerfect,  and 
the  timber  fu6-structure  is  constantly  decaying,  and  requires  a 
large  annual  cost  for  its  renewal. 

Thoae  whose  professional  duties  have  brought  the  subject  of 
permanent  way  prominently  before  them  have  been  lately  giving 
much  consideration  to  the  further  impruvcmeut,  and  several 
patents  have  been  lately  taken  out  for  improvemenlfl  of  which  I 
would  bring  under  tlie  notice  of  the  Section  two  or  three  which 
appear  to  me  the  most  important.  These  improvements  all 
consist  in  the  application  of  cast  or  wrought  iron  to  endeavour 
to  meet  the  two  grand  defects  above-named — the  bml  joint  and 
the  decaying  sleeper.  The  first  improvement  1  would  take  the 
liberty  of  bringing  under  yuur  notice  is  that  uf  Sir  John  Alac- 
neiU's.  who  has  patented  a  cast-iron  sleeper  which  is  applicable 
to  the  bridge-rail  only;  it  is  secured  by  riveting  to  the  flange  of 
the  rail,  and  at  intervals  secured  in  gauge  by  transverse  bars, 
upon  which  the  opposite  sleepers  are  cast,  and  which  secures  the 
im[H>rtant  advantage  of  the  bevel  to  the  rail  top  by  which  it  is 
caused  to  coincide  with  our  conical  wheels.  Of  this  description 
an  experimenlHl  length  has  been  laid,  for  about  two  years,  on 
the  Belfast  Junction  Uailway,  and  is  now  being  adopted  to  a 
certain  extent  by  the  Drogheda  Railwav  Company,  where  the 
sleepers  have  become  decayed,  their  rails  being  of  the  bridge 
form  and  being  quite  sound — likely  to  last  a  great  number  of 
yearn.  I  shall  have  occasion  to  refer  to  it  again,  in  reference  to 
experiments  which  I  made  to  test  the  value  of  the  different  im- 
provements. The  next  is  a  csst-iron  sleeper,  applicable  to  the 
edge,  or  double-headed  rail,  patented  in  1SI9  by  Mr.  P.  Barlow. 
This  sleeper  has  been  laid  already  in  parts  of  the  South-Eastern 
lUilway  and  on  the  .Ashfurd  and  Hastings  line  in  England,  and 
on  the'Londunderry  and  Eoniskillen  Ilailway  in  Ireland.  It 
gives  a  large  bearing  surface,  is  eafily  laid  and  repaired,  and 
enables  a  tight  rail  to  be  used  with  advantage,  the  distances  of 
bearing  points  being  leas  than  in  the  ordinary  cross- sleeper  road. 
I  have  laid  for  experiment  100  yards  of  this  description  of  nKid 
also.  Oft  the  main  line  of  the  Belfast  Junction  Railway;  and 
besides  the  observation  of  its  action  for  the  last  year  and  a  half, 
I  have  also  tried  experiments  and  calculated  its  strength  and 
cost,  &c.  There  is  also  a  patent  for  an  improvement  of  the 
joint  of  the  edge-rail  when  secured  to  wouden  sleepers,  which 
has  been  patented  by  Mr.  SamueKnnd  which  consists  in  fishing, 
as  it  is  termed,  the  joint  with  bars  of  wrought-iron  riveted  or 
bolted  through  the  vertical  web  of  the  rail,  these  fishes  lying  in 
the  hollow  between  the  upper  and  lower  flanges.  This  has  ■ 
good  effect  so  far  as  it  goea,  and  is  a  considerable  improvement 
to  an  edge-rail  upon  timber-sleeper  roads.  There  is  another 
cast-iron  sleeper  applicable  to  the  bridge-rail  just  devised  by 
Mr.  Godwin,  which  1  have  not  as  yet  had  opportunity  of  examin- 
ing. The  last  improvement  I  shall  draw  your  attention  to  Is 
Mr.  W.  i\.  Barlows  broad-llonged  rail,  which  is  distinguished 
most  materially  from  the  other  improvements,  inanniuch  as  it 
casts  away  the  sleeper  altogether,  gives  up  the  cast-iron  also, 
and  proposes  h  bearing  surface  uf  wrought  iron,  and  that  wrought 
iron  the  rail  itself:  it  is,  in  fact,  making  the  rail  its  own  base, 
and  doing  away  with  all  substructure.  1  annex  drawings  of  this 
description  of  rail,  of  which  I  laid  down  an  cxperimentid  length, 
as  for  the  other  kinds,  and  tried  upon  it,  also,  experiments,  \*o. 
The  form  of  this  rail  is  that  known  as  the  bridge,  but  it  is  rolled 
so  wide  and  thin  at  its  flanges  that  it  gives,  according  to  weight, 
U,  I'i,  nr  13  inches  of  width  of  bearinif  surface;  the  connections 
being  formed  by  a  chair  of  wrought  iron  whose  external  form 
exactly  coincides  with  inside  of  the  rail,  to  which  us  n  joint 
cover,  both  are  riveted;  the  cross-ties  being  angle-irons  secureij 
by  the  same  rivets,  and  being  curved  or  bent  to  give  the  bevel 
correctly,  as  in  the  case  of  tiir  John  MacueiU's. 
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It  will,  perLnp:).  W  intereRtin^f,  heforo  ronsidcrin^  whnt 
advAntaf^ee  thev^e  difTerent  roads  may  offer,  to  allude  to  a  point 
on  wliich  ronsidentlile  difference  of  opinion  has  been  expreased, 
naniely,  wLetlivr  or  uiit  it  ix  «afc  to  rivet  together  the  ralU  of 
a  railway,  that  is  to  say,  whether  the  effect  of  expaattiun  and 
contraction  will  not  be  such  as  to  render  such  a  course  impiMwiblc 
to  be  permanent.  Dircctlv  opposite  opinions  Imvc  been  given 
on  thin  point,  and  [trat'tiral  pntofn  offered  bv  both  stdex.  Pro- 
fessor Itnrlotv  reported  to  the  London  and  liirniin^ham  Railway 
Company  that  it  was  ijtiite  inadvisable^  and  his  opinion  ha«been 
followed  in  itractice  very  generally  ever  wnce.  It  would  appear 
to  me  that  tne  matter  ia  a  simple  one,  dependent  on  the  amount 
of  exiiansioii,  antl  the  strenglh  of  the  iron,  for  if  a  bar  of  iron 
be  held  secure  at  the  endK,  ami  cooled  down,  the  contraction  by 
coolinff  ifiprcvcntcd  by  the  extension  which  the  induced  strain 
upon  the  hbres  caused  by  holding  it  fimily  pnHluces,  Xow,  if 
the  length  to  which  we  may  extend  the  iron,  without  injury  to 
iti  elasticity,  be  OS  great  as  the  contraction  caused  by  cooling, 
the  bfatinr  and  cooling  may  be  repeated  constantly  without 
injury.  Tlie  cane  of  a  jointed  bar  rei|uiri>>t  that  the  joint-cover 
and  riveta  fihall  be  able  to  bear  the  above  strain;  the  amount  of 
this  strain  iti  Himply  arrived  nt,  for,  let  us  take  the  extreme 
range  of  our  temperature  at  about  7£°,  the  contraction  of  a  bar 
riveted  at  that  temperature  will  be  ^RWth  of  itA  length,  the 
contraction  being  about  TTv'innith  for  each  degree  of  Fahrenheit: 
but  the  strain  to  lengthen  a  hnr37';^th  of  itn  Ivngth  is  lire  tons 
to  every  sectional  inch,  or  one  ton  per  inch  to  each  Tmhni  of  the 
length.  How,  then,  is  it  that  rails  are  said  to  have  lifted,  and 
to  have  gone  out  of  line  by  expansion?  Very  simply,  because 
the  rail  was  secured  in  cold  weather,  and  the  effect  of  expansion 
WHS  not  to  injure  the  iron,  but  to  cause  flexure,  the  rail  in  this 
case  acting  as  a  pillar,  and  its  strength  depending  on  the  laws 
of  pillars — say  the  cube  of  its  ieast  dimension — instead  of 
directly  on  Its  section  as  in  the  ca4e  of  extension.  It  H,  there- 
fore, I  Bulmiit,  perfectly  safe  that  a  properly  secured  road  ho 
laid  without  expansion  openings;  but  important  that,  if  so,  it 
be  finally  riveted  uti  nt  a  high  tcmperuturc,  no  that  there  wiU 
1)6  but  little  expansive  action,  and  so  the  induced  strain  be  almost 
entirely  a  teni>iie  one,  arising  from  contraction.  I  should  note 
also  that  there  isacoiisiderahle  difft-rence  between  thee:tpanston 
of  rails  raised  on  a  non-conductor  like  tiinher,  and  those  either 
riveted  to  a  cast-iron  sleeper,  imbedded  in  the  ballast,  or,  as 
in  Mr.  Barlow's  case,  the  rail  itself  deeply  imbeilded.  This  is 
supposed  to  decrease  the  effect  of  temperature  one-third  or 
one-half. 

The  constant  hammer-like  sound  of  the  wheels  of  a  train 
passintf  over  each  joint  is  necessarily  familiar  to  all;  this  is 
CBUKed  by  the  ono  rail  sinking  below  the  other,  and  neces- 
sitating n  stroke  of  the  tyre,  ag  it  mounts  or  depresses  the  higher  , 
rail;  the  noise,  and  its  effects  upon  the  carriages  and  engines,  ia  j 
almost  wholly  got  over  in  most  of  the  above  Kystema  of  our  road, 
and  we  approach  more  nearly  lo  a  continuous  rail,  i 

We  have,  to«i,  a  permanent  structure,  one  which  will  last  for  | 
a  long  series  of  yearn,  and  when  worn  out  will  he  renewed  at  a 
cost  of  about «/.  per  ton,  as  the  rails  will  merely  have  to  he  re-  ' 
rolled  and  the  wnete  supplied.     1  annex  herewith  a  copy  uf  the 
ex|>erinients  which  I  made  to  determine  the  mode  of  iierniitnent  ' 
way   which    1    would    recommend    to  the   Dublin   and    Itelfatit  1 
Junction  Railway:  the  object  of  the  experiment  was  to  ascertain  I 
the  relative  strength  of  the  cast-iron  sleepers,  and  wrought-iron   j 
road  against  fracture  and  other  displacement;  and  I  have  tested 
these  by  the  fall  of  a  ram,  weighing  13  cwt.,  let  fall  upon  the 
rail  from  different  heights.     This  may  represent  the  effect  upon 
a  rail  in  case  of  an  obstruction,  over  which  the  engine  wheel 
passes  and  drops   upon   th>e   line  again,   or  in   case   of  other 
accident.     1   have   found  hy  this  tettt,  that  1  had,  in   almoit 
all  the  descriptinnfi  of  c:iMt-iron  sleepers,  as  great  a  strength 
as  in  the  rail  itself,  between  t)ie  timber- si eepern,  which  is  the 
total  useful  strength  of  a  timber  road   in  practice.     .\nit   in 
Mr.  W.  H.  Barlow's  rail,  wei^'liing  »i>lb.  per  yard,  I  had,  u% 
might  be  expected,  considerably  more  strength  than  in  any  other 
kind.     Again,  I  tried  a  series  of  cxperimentH  by  a  number  of 
blows,  cautiea  by  a  slight  fall  of  the  same  ram,  which  might 
represent  the  effect  of  trains  passing  a  bad  joint,  and  noted  how 
long  it  took  to  depress  the  part  of  the  rail  so  struck,  so  that  it 
should  re<)uire  packing.     These  last  experiments,  however,  did 
not  elicit  any  important  ditl'erence  as  to  maintenance  between 
the  roads,  and  weie  insufficient  data  to  determine  cost  of  main- 
taining, inasmuch  as  the  great  difference  in  different  roads  is  the 
difference  of  time  between  opening  out  a  sleeper  road  to  get  at  it 


for  repair,  and  the  filmple  clearing  the  gravel  off  the  castings.  In 
this  latter  respect  Sir  John  Macneill's  sleeper  and  the  flange  nil 
of  Mr.  W.  H,  Harlow  were  most  economical. 

The  effect  upon  a  train  of  properly  riveting  an  even  joint  It, 
that  the  joint  becomes  wholly  imi>erceptihle  to  the  parser;  hot, 
to  attain  this  perfection,  the  rails  must  be  manufactured  with 
great  accuracy  as  tu  being  perfectly  ettntight,  and  identically 
similar  in  the  end  section.  ThiH  in  difficult  in  such  a  large  rail 
as  .Mr.  Barlow's,  but  is  sradually  being  accomplis<tied  by  the 
manufacturers,  amongst  whom  Messrs,  Crutwell  and  Allies,  of 
South  Wales,  have  taken  considerable  trouble  and  gone  to 
expense,  and  succeeded  to  a  large  extent.  After  a  careful 
i:on  Hi  deration  of  the  <)uestion,  the  rail  which  1  finally  recom- 
mended  to  the  companies  for  which  I  was  acting  was  the  bmad 
flange  rail,  of  a  section  slightly  modified  from  those  before  laid. 
Nor  did  I  do  so  lightly,  as  I  was  thereby  proposing  the  adoption 
of  a  rail  at  that  time  not  laid  on  ony  line  except  on  a  small 
Icnpth  on  the  Midland  Kailway,  in  England,  by  the  inventor, 
and  my  jiroft-Hsional  brethren  in  this  countrj'  expressed  many 
doubts.  I  have,  however,  now  most  confidence  in  expreeaiag  a 
favourable  opinion,  being  fortified  by  tho»e  lately  expressed  by 
a  number  of  our  moat  eminent  engineers  in  both  countries. 
The  great  economy  of  this  road  is  its  most  striking  feature. 
The  estimates  given  below  are  either  from  my  own  knowledge, 
or,  when  they  refer  to  maintenance  for  a  term  of  years,  are 
taken  from  actual  tenders  mode  to  me  for  the  work;  and  we  see 
from  them  llmt,  in  romparisun  with  a  timber  road,  the  first  cost 
of  the  flange  railroad  is  less  by  about  36(il.  per  mile,  and  a 
constant  annual  saving  of  about  .56/.  pei  mile;  and  the  cast-iron 
sleepers  would  show  an  increased  tint  cost  of  about  160/.,  but 
a  decreased  annual  cost  of  about  MU.  per  mile  per  annum-^uid 
these  are  immense  savings  on  long  lines: — 
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Some  of  these  iron  roads  have  been  objected  to  for  a  sensation 
of  hardness  wliich  they  seem  to  produce  in  passing  over  them, 
but  that  this  is  a  matter  principally  caused  by  the  peculiar 
sound  which  is  produced,  and  is  not  of  any  consequence  practi- 
cally, appears  to  mo  to  be  proved  by  a  variety  of  coniii derations; 
and,  amongst  others,  that  the  reality  of  any  incrca^ted  \  ibration 
which  might  be  supposed  to  bo  the  cause  is  rendered  doubtful  by 
the  results  of  experiments  upon  smoothing  tried  by  Mr.  Barlow, 
by  a  machine  he  hnit  arranged,  which  he  terms  a  salograph,  which 
magnifies  and  marks  on  paper,  to  a  large  scale,  every  inequality 
in  a  road  over  which  it  passes,  when  properly  connected  with  the 
carriage  framing.  I  have  now  had  laid  by  order  of  the  Belfast 
Junction  ll;iilway  Company  seven  miles  of  the  flange  rail,  and 
rails  are  preparing  fur  delivery  fur  twelve  more  to  make  a  aecond 
line  of  railb  for  a  portion  of  their  line.  Mr.  Hemans,  I  am  in- 
formed, has  lately  adopted  it  also  for  the  second  line  uf  the 
Gnlway  Kxtension. 

VENTILATION   OF   OOAli   MINES. 

On  the  iLvolution  of  Gas  in  Watltend  CoUiery.  By  Prof,  rmixips. 
This  is  one  of  the  very  numerous  coal-mines  which  bare  been 
rendered  remarkable  for  the  fr«»|uent  explosion  of  the  inflam- 
mable gas  with  which  tliey  tire  filled,  and  the  awful  loss  of  life 
which  Baa,  in  so  many  ca^eK,  been  the  consequence.  The  coal 
is  arranged  in  perpendicular  layers,  between  which  the  gaaea 
exist  in  u  highly  compresitod  stute.  In  order  to  detach  these 
layers  with  the  leiist  possible  danger,  it  is  usual  to  cut  throogh 
them  endways,  by  which  means  the  gases  are  allowed  to  make 
their  escape  at  once  from  a  considt^rable  portion  of  the  coaL  A 
district  of  this  colliery,  covering  about  50  acreS}  was  effectually 
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walled  up  in  consequence  of  the  immenae  discharge  of  gas  that 
was  continually  taking  place.  A  pipe  was  led  from  this  inclosed 
purtion  up  thnmfih  the  mine  and  lor  -10  feet  aliove  the  Hurftire, 
and  from  this  pipe  there  has  heen  n  con<itant  discharjje  of  ^as 
for  the  last  eighteen  years.  Thin  gnu  has  heen  inflamed,  and  in 
the  roaghest  and  most  Btormy  weather  it  has  hurned  wilhuut 
intermission  ;  and  were  it  hi  rich  in  carbon  rb  ordinary  carbur- 
rcttcd  hydrogen,  it  would  illuminate  the  country  for  miles 
round.  Two  water-i^ugei  were  fixed  to  the  pipe,  one  at  the 
•nrface  of  the  earth,  and  the  other  at  the  bottom  of  the  mine — 
the  results  were,  that  whiliit  the  preKsiire  in  the  mine  wiu  only 
^inch  on  an  average,  that  at  the  top  uf  the  pit  was  upwards  of 
■iincheik  It  wait  ohserved  hy  Prof.  Daniels,  in  his  researches 
at  the  Koyal  Society,  that  the  water  baromt-tcr  indicated  the 
chanff^e  of  pressure  an  hour  earlier  than  the  other.  From  prac* 
tice  in  thexe  minea  it  is  seen  that  dischnrffes  of  firo-damp, 
depending  on  atmospheric  presMuris,  take  place  before  being 
iaaicated  by  the  barometer,  and  that,  as  an  indicator,  tliat 
lastnunent  eannot  be  relied  on. 

NBW    PATENT   I^W. 

On  the  2Vew  Patent  Taxw^  vfUh  itt  bearing  on  the  interest*  0/ 
Invention*  and  Mamt/arturtis,     By  T.  Websteb. 

Mr,  WrBKTKR  contrasted  the  facilities  which  the  new  law 
affurded  in  the  fievcral  Htages  in  the  npplir-ation  for  patents, 
with  the  cumbrous  CKpenaiveness  or  dunlicateil  proi^esseu  which 
cbaracteriaed  the  former  system,  by  which  cnlliisive  speculattnu 
for  the  mere  purpose  of  making  profit  by  regiittering  pntents 
wai  encouraged,  while  real  invention  was  retarded.  lie  pointed 
out  the  perniciouii  effects  of  the  caveat  aykitem,  by  which  persons 
who  might  be  able  to  introduce  actual  improvement  could  be 
prevented  by  any  partien  who  entered  a  caveat^  while  another 
of  the  evils  of  the  proceedingw  was  the  enormous  fee*.  He 
showed  the  cheapness  and  other  advantages  of  the  new  system, 
by  which  those  abusM  were  repressed,  and  greater  protection 
idForded  to  the  invention  hy  the  viHitittion  of  nil  the  coste  upon 
persons  who  entered  cruundless  opposition  to  the  patent,  while 
the  admtnifitnition  of  the  law  being  confided  to  the  C'ommis- 
aionern,  the  public  were  relieved  of  trouble  and  rcstponsibility. 
He  advised  inventors  to  assert  their  rights,  and  see  that  the 
law^fficers  did  their  duty.  The  establishment  of  an  office  fur 
filing  specifications,  and  the  proviNion  for  having  copies  of  them 
in  the  principal  towns,  were  also  valuable  improvements. 


with  fiie-bricks  to  presen'e  them  from  destruction,  as  to  par- 
take as  much  of  the  character  of  clay  retorts  as  of  Iron. 

The  following  table,  which  is  the  average  of  u  number  of 
cxperimentfl,  gives  the  quantities  of  gas  generated,  as  indicated 
by  the  meter,  from  iron  and  clay  retorts,  during  each  half-hoar 
of  the  charge,  from  the  same  ([uantity  and  quality  of  coal : — 


FIKE    BUICK    GAS    RETORTS. 

By   JoBtr   E.   Cltft,   of  Birmingham. 

[i\z|wi*  read  at  the  Imtitution  of  Meefutmcnl  EngineenJ] 

{With  an  Engraving,  Viate  XXXV.) 
TuE  object  of  this  paper  is  to  describe  a  plan  for  constructing 
gas  retorts,  which  the  writer  baa  had  in  uw;  several  years  at  the 
workfl  under  hiit  management,  and  luis  al^o  adopteil  at  variouH 
other  towns;  and  the  only  a[>ulogy  he  has  to  offer  for  bringing 
it  before  the  meeting  is,  the  request  of  the  t'ouncil  of  the  Insti- 
tution to  furnish  the  practical  results  of  the  working  of  the 
plan.  The  first  great  desiilerntiim  in  a  gns- generating  retort  is 
on  all  hands  acknowledged  to  bo  »ur/(ir-f,  a  large  surface,  upon 
which  mav  be  spread  a  thin  layer  of  conl ;  this  was  early  nhown 
hy  Mr.  Clegg,  in  his  inveniuin  of  the  revolving- web  retort,  the 
only  difficulty  in  working  which  was  the  destructible  nature  of 
the  material  of  which  it  was  composed.  The  second  condition 
required  is,  that  this  large  surface  shall  be  ecommicaUy  heated. 
A  strung  opinion  existed  for  a  long  time  agaim^t  the  use  of  fire- 
clay for  retorts,  in  conneiiuence  of  the  iiiTeriur  heat-conducting 
Properties  of  that  material  compared  with  iron  ;  but  experience 
as  proved  that  as  large  a  quantity  of  gas  can  be  geiii?ratcd, 
with  a  given  weigtit  nf  fuel,  with  fire-clay  retorts  as  with  iron. 
This  may  be  accounted  for  partly  by  the  fire-clay  losing  less  of 
its  heat  on  being  exposed  to  the  air  whilst  charging,  and  on  the 
cold  charge  of  coal  being  finit  thrown  in;  or  in  other  words, 
that  the  greater  mass  of  lire-clay  acts  as  a  reservuir  of  heat, 
and  doeti  not  become  so  readily  exhausted  when  a  large  demand 
is  made  upon  it,  but  on  tlie  contrary  maintains  a  greater  uni- 
formity of  temperature  throughout  the  process;  thiii  is  easily 
demontitntted  by  observing  the  small  qu.nntity  of  gas  made  from 
an  iron  retort  during  the  first  hour  after  charging  compared  with 
a  fire-clay  one.  It  is  also  partly  accounted  for  by  the  iron 
retorts,  oa  they  are  generally  set,  being  ko  covered  and  shielded 
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The  third  requisite  in  a  retort  is  ttnrability.  The  proper  way 
to  meoNure  this  element  is  to  divide  the  quantity  of  gas  made, 
by  the  cost  of  the  retorts  and  ovens,  and  the  repairs  during  the 
time  thi-y  are  worked;  this  will  be  shown  presently  by  a  compa- 
rition  from  the  actual  working  of  iron  and  clay  retorts. 

The  retorts  to  be  described  in  the  preMint  paper  ore  com- 
posed entirely  of  fire-bricka,  with  cast-iron  front  plates  to  attach 
the  mouth-pieces  to,  and  to  bind  the  brickwork  tngvlher,  and 
they  arc  made  of  any  length,  width,  or  height.  They  are  gene- 
rally constructed  in  sets  of  three,  as  tihownin  ftg.  t,  riuteXXXV,, 
which  is  a  fnint  elevatiiin.  AA,  are  the  front  plates  of  cafit- 
iron,  \\  inch  thick.  UB,  are  the  wrought-irun  stays,  4  x  1^ 
inche<i,  fastened  at  the  bottom  by  cramps  built  into  the  brick- 
work, and  at  the  top  by  tension  bars,  connected  to  similar  stays 
on  the  opposite  side.  C,  is  the  furnace-door.  J>1>,  two  retort 
mouth -pieces,  lA  X  15  inches.  K,  a  large  retort  mouth-piece. 
F,  sight-buleH  for  examining  the  ilues  and  cleaning  dust  from 
the  external  surface  of  the  retorts. 

Fig.  2  is  a  transverse  section;  Cf,  is  the  furnace;  IIII,  are  the 
two  lower  retorts,  li  inches  wide,  15  inches  high,  and  20  feet  long, 
with  a  mouth-piece  at  each  end.  The  fire-brickti  forming  the 
bottoms  luid  Kides  of  the  retort  are  16  inches  long  and  3  inchex 
thick,  the  arch-biicks  forming  the  top  are  9  inches  long  by  3} 
inches  deep.  Kach  brick  ih  rebated  1  inch  deep  in  the  transverse 
joints,  and  grooved  in  the  longitudinal  juints,  as  shown  by  the 
enlarged  drawing,  fig.  3  ;  these  grooves  are  filled  with  stiff  fire- 
clay when  they  are  put  together,  which  burns  into  a  hard  tongue 
^-incli  thick  as  it  becomes  healed;  the  object  of  these  tongues 
IS  two-fuld, — they  offer  a  reuslance  to  the  leakage  of  the  gas 
by  breakijig  the  joint,  and  Uiey  tie  together  the  arch  of  tht* 
retort. 

K,  is  the  large  upper  retort,  5  ft.  3  in.  wide,  and  2it  feet 
hmg,  open  for  charging  at  both  ends;  the  bricks  are  similar  to 
tho!>e  fonning  the  smaU  lower  retorts;  L,  is  a  cn>ss  arch  5  inche^i 
thick,  spanning  the  furnace  flat  on  the  tcq),  wliich  cuvers  thii 
underside  of  the  transverse  jointti  of  the  bottom  of  the  large 
retort;  the  longitudinal  joints  are  covered  by  small  arched 
bricks,  marked  I.  J,  are  the  side  Hue^;  N,  the  longitudinal 
flues,  shown  more  fully  in  flg.  4^,  which  is  a  plan  of  tho 
top  of  the  upper  retort,  showing  the  course  of  these  flue«. 
In  rising  from  the  furnace  tlie  heat  paMsea  partly  underneath 
and  partly  over  the  amall  returtM  into  the  first  fiue.  No.  1, 
moving  to  the  back  of  the  oven,  then  crosses  the  division  and 
returns  to  the  front  along  tho  2nd  due,  then  to  the  back 
along  the  3rd  fiue,  and  to  the  front  along  the  ith,  when  it  meet^ 
with  the  heat  which  has  gtjne  through  »  similar  course  on  tht* 
oppu-'iite  hide,  and  pa»M^K  along  the  middle  flue.  No.  5,  intu  the 
main  fiue  M,  as  shown  in  the  longitudinal  section,  fig,  5.  Hy 
thi»  arrangement  the  heat  passes  over  5U  feet  length  of  surface 
of  retort  from  the  time  it  leaves  the  furnace  until  it  readies  the 
main  flue. 

Fig.  5,  is  a  longitudinal  section  through  the  upper  retort  K, 
showing  the  opening  into  the  main  flue  M,  and  tho  damper  t), 
hy  which  the  druufuht  is  regulated.  In  this  figure  the  puHition 
uf  the  cross  arches  L,  that  carry  the  large  retort  is  shown; 
covering  the  joints  in  the  bottom  of  the  retort;  alwi  the  centre 
wall  P,  which  divides  the  two  furnaces  and  flues,  uud  carrieii  tint 
main  fluo. 


THE  CIVIL  EXGtNEER  AKD  ARCHITECT'S  J0I7RNAL. 


Fig  6,  is  n  plan  of  tlie  lower  reiorta,  showing  the  two  furnaces 
GG,  with  the  centre  division-wall  1*,  the  side  fluci  11,  and  the 
floor  of  the  lower  retorta   HH. 

It  will  be  seen  by  the  pliitift  tigs.  4  nnd  6,  that  the  fli^ht-holea 
FF  are  ro  nrrangcd  as  to  coininand  a  view  of  the  whole  lonKitu- 
dinal  and  ^ide  lluen,  by  which  meantt  the  cnndition  of  the  retorts 
innjr  at  nil  limes  he  observed,  and  any  delects  detected. 

^^ith  regard  to  the  durability,  the  writer  may  oWerve  that 
twelve  win  of  the  retorts  were  put  up  by  him  in  1^1'2,  and  worked 
cooatantly,  with  the  exce|ition  of  nhort  periods,  up  tii  IH-t9,  when 
they  were  taken  down  for  the  altcratinn  of  the  works,  and  they 
were  fouml  thfn  in  good  ciinditiun.  and  were  fit  fur  workinj; 
several  years  lonj^er  with  slight  repairs.  The  writer  aUo  put 
up  twelve  »et»  of  these  retort*  in  I8ti,  nnd  they  continue  in 
regular  work  now^  and  are  in  jrood  condition;  the  cost  of 
repairs  of  the  retorts  ovens,  and  furnaeeM  during'  the  eight 
year!<  they  have  worked  has  not  exceeded  twenty  anilUngs  per 
annum  for  each  net.  The  writer  accountH  for  the  durability 
and  economy  of  retorts  constructed  on  this  plan— firstly,  by 
their  being  composed  of  a  great  number  of  pieces,  instead  of 
only  one;  so  that  when  their  temperature  i«  altered,  either  by 
the  carelessness  of  the  stokera,  or  in  letting  down  the  heat 
to  throw  the  retort  out  of  work,  each  joint  opens  a  little,  equal 
to  the  contract iun  uf  h  niuu-iiich  brick,  and  prevents  any 
portion  of  the  retort  crncking.  In  the  aame  way,  in  getting  up 
tlie  heal  (which  in  a  time  when  n  great  number  of  clay  retorts 
made  in  one  piece  are  destroyed),  if  ouc  portion  of  the  retort 
becomea  heated  more  than  another,  the  joints  accommodate  the 
expansion  ;  or,  if  the  brickwork  is  In  a  very  green  state,  and 
the  expansion  from  the  moisture  is  great,  the  screws  of  the  tcn- 
mon  rods  may  be  eaved,  which  will  kIIow  the  whole  mass  of 
brickwork  to  swell,  but  rh  soon  as  the  moi<iture  is  expelled  it 
will  sink  back  into  its  place,  and  be  as  perfect  as  when  first 
built.  When  a  Mt  of  thene  retorts  i«  first  put  to  work,  either 
new  or  after  being  let  down  for  any  purpose,  it  leaks  through 
the  jiiintH  for  about  twenty>four  hours,  gradually  stopping;  and 
after  that  time,  if  the  heat  be  good,  it  will  have  become  quite 
HOund.  and  permnnently  g:iK-tight,  under  a  presHure  e^iual  to  lU 
or  12  inches  head  of  water. 

From  a  sufticieutly  long  experience,  the  writer  has  proved 
that  brick  retorts  built  upon  this  plan  will  wear  for  ten  year», 
witli  the  outlay  of  twenty  shilling*  per  annum  for  repairs,  and 
that  iron  retorts  will  not  last  more  than  I^  year,  under  the 
most  favourable  circumstances.  Then,  to  show  their  compara- 
tive economy,  take  a  number,  say  90  sets  or  beds  of  Iron  Re- 
torts, and  20  beds  of  Urick  Retorts,  each  bed  being  capable  of 
making  '20,000  cubic  feet  of  gas  In  Si  hours;  and  to  make  the 
calculationii  as  correct  as  possible,  let  the  cost  and  repairs  of 
each  be  estimated,  and  the  quantity  of  gas  they  will  make, 
during  a  period  of  10  years,  in  order  to  ascertain  the  cost  of  the 
gas  produced  from  each  plan  per  IO,(HtU  cubic  feet. 

Iron  Retortt. 
First  a»t  of  20  beds  of  Iroa  Itetoni  :^ 

firiclis,  clsy,  and  labour  for  arches. .  . . 
100  Cstt-lron  Retorti,  18  cwt.  each,  90 

torn,  (oi  £t> ,,      .. 

Fire   hriclti,   jhicldi,   quarrieB,   Ac,    for 

S«ltM>g       . . 

Labour  for   lettiug,  6O1.  each    .. 


Coat  of  rCDcwing  20bediof  iron  retorts: — 
too  Iron  retortt.  90  tont,  ^  jCI)  .. 

Ildckfl  and  clay      

l.abour,  taking  down  and  rcscltlnf 


Less   by  old  burnt    iron,   50 

loii^^;25i Xi32  10     0 

L4(l    by   Dtie-lliird  of  brleki, 

wbich  may  be  used  s^siD    60    0    0 


This  som  will  be  mullipllfd  by  G),  the 
number  nf  ttnifi  thej-  will  le  re- 
newed in  10  yean,  which  will  give, . 

Making  the  total  espenge  of  Iron  Bctorli. 


£ 

1. 

d. 

£ 

«. 

rf. 

307 

0 

u 

&to 

0 

0 

ISO 

0 

0 

60 

0 

0 

1117 

0 

0 

&40 

0 

0 

nu 

0 

0 

BO 

0 

0 

7;o 

0 

0 

112   10     0 


tK»7  10     0 


4270  10     0 


£a3»7  10    0 


Briek  Hetorit, 

First  cost  of  20  beds  of  Brick  Relorta  :— 
Dricki,  clay  and  Isliour,  fur  arches. . 
Iron  for   frnnt  plates  and  brick   itsyi,  21 

tons.  @    £0 

Psitern  ami  cilUer  bricki  sod  clay  for  re> 

tnrtt 

Labour  for  building  rctoris 

Coit  of  r(*psin   for   10  y^ars,  st  20f.  per 

bed  |K!r  iniiura 100     0     0 

L«ii   rsiu«  of  old   front  pistes,  &c.,   20 

tuns,  @  2^. 85     0     0 


£  ^  d. 

367  0  0 

120  0  0 

ISO  n  0 

110  0  0 


7B3     0    0 


"3     0     0 


Making  tbetotsUipea»e  of  Urick  Relorta £e&8    0    0 

Now,  au  the  quantity  nf  gas  that  each  of  the  two  desscriptiona 
of  retorts  is  estimated  to  generate  is  the  same  for  ten  years — 
namely  WW  million  cubic  feet,  it  follows  that  the  gas  from  the 
cast-iron  retorts  cost  9r/.  per  10,000  cubic  feet,  and  that  from 
the  fire-brick  retorts  1^</.  per  IO,OUO  cubic  feet,  for  the  item  of 
retorts  and  ovens;  showing  an  economy  of  84  per  cent,  lu  the 
improved  Hrc-brick  retorts. 

Mr,  C^t^'T,  in  anitwer  to  questions,  replied  that  a  defect  in 
fire-brick  retorts  could  be  easily  repaired  at  any  time,  without 
stopping  the  working  of  the  retorts;  the  surface  of  the  retorta 
could  be  thoroughly  examined  through  the  different  sight-holci^ 
and  any  dcfectlvo  joint  dctei*ted  by  the  appearance  of  a  gat- 
flame,  nnd  n  single  brick  could  be  taken  out  of  anj*  part  %vnea 
required,  and  removed  by  proper  tools  through  the  sight-holea, 
which  were  made  large  enougli  fur  a  brick  to  pacs,  and  another 
brick  was  set  in  its  place  with  lire-clny,  without  occa<iion  to 
let  down  the  heat  of  the  retort.  When  a  brick-retort  was 
pulled  down,  it  was  found  that  the  carbon  deposited  from  the 
gas  filled  up  any  crnck  or  fracture  by  the  carbon  ndhering  to 
the  rough  surface  of  the  brick,  and  collecting  upon  it,  from  the 
indestructible  nitturc  of  the  brick.  Hut  a  crack  in  a  cast-iron 
retort  continued  gettiitgworKe,and  became  constantly  more  open, 
on  account  of  the  Hurfucc  of  the  iron  perishing  in  the  sides  of 
the  crack,  which  prevented  it  from  L'clting  closed  up  by  a  deposit 
of  carbon  as  in  the  brit:k  retorts.  \Vhen  a  cai4t-iron  retort  was 
once  cracked  it  was  done  fur,  and  must  be  thrown  away,  re- 
quiring the  whole  oven  to  be  opened  out  and  rebuilt,  and  causing 
a  serious  delay  to  the  work,  as  welt  as  expem^e.  And  he 
observed  that  the  plan  of  constructing  the  retorts  of  double  the 
uifual  length,  with  a  mouth-piece  at  each  end,  be  had  only  ia 
use  for  about  a  year,  hut  he  found  it  a  decideil  improvement, 
and  had  since  adopted  It  in  all  new  works.  The  other  returu 
became  ecurfed  up  with  a  large  accumulation  of  curbun,  par- 
ticularly at  the  back  ends,  whtrc  the  scurf  became  several  inches 
thick  and  very  hard,  and  the  retorts  had  to  be  stu)iped  work 
and  the  heat  let  down,  usually  every  eight  montlni:,  for  tb« 
purpose  of  clearing  out  this  scurf,  and  getting  it  detached  by 
the  contraction  in  cooling.  But,  in  the  long  retorts,  open  at 
both  ends,  there  was  no  back  fur  the  scurf  to  accumulate,  and 
the  current  of  air  through  the  retort  every  time  that  botli  ends 
were  opened,  caused  the  scurf  to  scale  off,  nnd  it  was  mudi 
easier  to  detach,  and  cdnseqently  it  was  fouud  that  they  would 
work  much  longer  before  requiring  to  be  let  down.  Also  the 
centre  portion  of  tlie  oven,  which  is  the  hottest  part,  and  most 
valuable  for  making  gas,  was  tot^t  before  by  the  blank  ends  of 
the  retorts,  hut  is  now  made  available,  as  there  is  unly  a  single 
brick  wall  dividing  the  flues,  and  by  this  menus  the  heating 
surface  and  contents  of  the  retorts  are  increased,  without  any 
increase  in  the  size  or  expense.  Another  advantage  is  fr>und  in 
preventing  the  injury  uuil  idiaking  of  the  joints  that  was  caused 
in  drawing  the  coke  from  tlie  retort,  by  the  heavy  rake  being 
driven  againt  the  back  of  the  retort. 


PrafMted  Suhmnrme  Tflegmph. — A  scheme  has  been  prop<wed 
for  a  trnnsntlantic  telegraph  to  take  the  line  from  the  northern 
const  of  Scotland  through  the  Orkney,  Shetland,  and  FernM 
Islands;  thence  to  Iceland,  Greenland,  and  Labrador,  whetioe 
they  would  easily  communicate  with  Quebec,  and  also  with  the 
»7,I77  miles  of  electric  telegraph  already  in  operation  with  the 
L'uited  States. 


TITE  CITTT.  ENGINEER  AND  ARCHTTECrS  JOXTRI 


SrpPLY    OF    WATER    I\   TOWNS." 
By  MioRARi.  Scott,  C'.E. 

^fH.  SnoTT  having  been  appointed  to  report  on  the  supply  of 
water  in  the  town  of  Sw»n»ea,  driMt-  op  the  iliiciinnint  now  before 
uh;  Hnil  the  autliorities  feeling  it  very  desirHble  thitt  the  im- 
tirorements  proposed  nhnuld  be  popularly  known  amunfi  the 
inhftbitants,  re(|iie!(ted  Mr.  Scdtt  to  piiblr-ih  lii»  report  for 
cirnilNtinn.  In  thiH  document  ho  hRR  endrnvoiired  to  Iny  the 
■whole  facta  of  the  case  before  the  pflrlipH  interpnled.  nnd 
«1thi>iiKh  much  is  only  of  local  importance,  and  beyond  the  scope 
of  professional  men  at  a  distance,  there  nrc  some  point*  of  a 
m*>re  penersl  nature,  which  nur  reftdcra  may  think  worthy  of 
their  attention.  ThuH,  Mr.  Srott  has  gireu  all  the  aricuments 
for  and  against  that  much-debated  question,  constant  or  inter- 
mittent supply;  and  aii  they  are  by  him  succinctly  stated,  we 
"bink  it  worth  while  to  reproduce  Ihem;^ 

"■  N^nture  of  the  Supply. — There  can  hardly  he  two  opinions 
ecpectinjt  the  require  in  en  La,  either  as  affecting  the  conRomerK  or 
he  supplying  body,  seeing  that  in  ca#er  •cAere  the/itlt  hfiirfita  art 
ber»Ui*«l.  continuous  supply  under  pressure  is  belter  than  a 
Bppty  UD  the  intermittent  principle.  But,  whiUt  this  may  be 
BAQiiy  conceded.  I  must  be  permitifcd  to  add  tlmt  much  mi^con- 
rption  has  prevailed  re<4pectin^  the  rcl»tive  advantageti  of  the 
^wu  systems;  and,  for  this  reation,  I  propose  to  enter  somewhat 
into  detail,  for  the  purpoite  of  pointing  out  their  distinctive 
Fpecnliarities,  vith  M-hich  experience  has  made  me  familiar.  As 
ft  Consumer's  nue!«tion,  the  principal  advantage  anticipated  from 
the  introduction  of  continuous  (or  conKtnut)  uupiily  is,  that 
^ouse-ci  sterns  and  butts  would  no  longer  be  reiiuired,  ami  there- 
ore  that  nnt  only  would  the  cost  of  the  Internal  titling!^,  original 
ud  annual,  he  diminished,  hut  that  the  water  would  he  obtained 
nr  use  in  a  more  pure  and  desirable  state.  M'ith  reference  to 
bese  anticipatiniitt,  I  would  obsterve  that,  In  the  cawe  of  the 
lOorer  class  of  houses,  they  would  lie  renli^ed,  hut  with  regard 
io  the  dwellings  of  the  middle  and  upper  classes,  the  Amount 
of  benefit  would  not  be  so  great,  tor,  nnsuniing  that  there 
,j  could  he  no  ohjecl  in  wishing  fur  an  ample  supply  unlesii  it  were 
|v}nt«nded  to  make  extensive  use  of  it,  I  must  conclu<le  that 
^■v^ater-closets,  baths,  and  other  conveniences,  would  he  generally 
^■introduced,  nnd  that  water  would  be  laid  on  tn  every  flour, 
^Kvo  as  to  be  everywhere  and  alwuys  available,  under  pressure. 
"  "Now.  it  appear'*  to  me,  that  when  many  pergons  picture  to 

themselves  the  enjoyment   which   such   perfect   arrangements 
would  alTord  them,  they  f«»rpet  to  reckon  the  cost;  or,  TAthtr, 
basing  their  anticip»tiona  upon  the  errone^tus  statements  which 
^1   have  npjieared  from  time  to  time  upon  this  subject,  they  believe 
^P  that  their  visions  can  be  realised  withcnit  any  addiliunnl  outlay 
^^  whatever,  or    prohaldy  at  a  diminished  riite  of  charge.     I-et  us 
look  more  rloucly  into  the  mutter.     Suppose  the  cace  of  a  town 
which  has  hitherto  been  supplied  upon  the  inlerniittent  system, 
but  in  which  the  inhabitants  are  now  to  obtain  wAter  under 
continuous  high-presaure.     The  old  cisterns,  formerly  rctiuired, 
would  be  dismantled,  except  surh  as  could  be  adapted  to  serve 
1^^  the  water-closets  and  baths;  for.  with  respect  to  the  former,  I 
^Kliave  never  met  with  any  de^Ti^tion  wliich  operated  satisfac- 
^f iorily    without    a    cistern;    nnd,    nith    regard    to    the    latter, 
^^  particularly  shower-bat bt:,  it  would   be  rather  disagreeable  to 
stand  shivering  in  the  cold,  between  every  pull,  waiting  until 
the  small   supply   pipe   furnished    the    quantity    for    iinotlier 
discharire;  while  even  witJi  the  plunge-bath  considerable  time 
would  frequently  elapt^e  before  the  body  of  water  required  could 
be  delivered,  heraiixe  the  pressure  may  be  diminished  if  wjitcr  is 
being  drawn  off  beluw.t     Secondly,  it  should  be  noticed  that  in^ 
the  great  maj»irity  of  cases,  the  lead  jiipes  would  not  be  capable 
L^  of  s-ustainifig  the  increased  preiisure,  chiefly  on  account  of  their 
^ft  being  too  light  and  thin,  hut  partly  from  the  defective  system 
^P  of  manufacture  practised  until  rt'ccrttly.^     For,  even  assuming 
''        that  the  etcvution   of  the  source  front   which  the  supply  was 
I       formerly  delivered  remained  unaltered,  the  clianres  are  that  the 
^L  pressure  due  to  that  elevation  never  was  placed  upon  the  pipes, 

^K       *  Rvpofton  lh«  Snppljr  of  Water  to  thi  Town  of  5«rMU«a.    Uy  it tCUAth  9oart, 

H  C.K.     L4>i>iJon:  W.Cli.«iM«iii)  Roiii.      l(*4J- 

t  Fcrha^ft  the  belt  evliirnc*  «f  Ihe  rrcrHn<r  for  tl*tfrni,  arlalngfrotn  iht  itlfltcuUf 
Of  iiutilDlDg  ihr  t'lMturn  la  tl)»  u|jppr  floora  of  Iiltgb  hoH«e«,  It  to  b«  tomtA  at  Glra- 

I  (Vf  obeir,  wiih  |r<  at  cnpabililln  on  tlir  part  ol  tli«  watrrwurfci,  cUicrna  ar*  alttaya 

proTlded,  to  arorr  ta  |irr((i:i(  (I1ba|i  point  mem  In  thli  purtlnilar. 

:  Tht  nitt>i<Kl  ul  forinlDa  Uaileo  tubr,  al  riii  dl*l«iil  prHud,  wa*  by  the  drawliftOtb, 
Whvrrby  mj  mlrut*  porr  In  l)>e  orlfiliiBl  caHlInK  nai  ttDrpalrfl  hiia  a  aplK,  dirtJIiiK 
Ibc  pipe  In  ttir  illrc<'t>oi>  of  ll*  Iniglh  ;  *iirl  Ji  It  only  ulllkiii  ilinr  frw  yeara  Uial  the 
BOfc  perfMl  plan  baa  bnn  ^uriDtd  of  arilng  aulid  lta4  it)eu|h  a  Ute  by  liyiliBti> 
Hb  prauun. 


because,  in  the  intermittent  system,  all  the  tenants  in  the 
district  under  service  would  be  drawing  at  once,  some  below  and 
ftitme  aliove.  and  thus  numerous  taps  would  be  open  during  the 
time  the  water  was  turned  on;  but  on  the  constant  sviitem,  the 
raee  is  very  diiferent,  for  if  not  in  the  daytime,  at  all  events 
during  the  night,  every  pipe  would  be  subjccled  to  ver)-  nearly 
the  total  presisure  due  to  the  head.  Besides  Ih  if,  the  concussions 
to  which  the  lend  pipes  are  subject  in  the  lower  parts  of  the 
houses,  on  shutting  the  taps  is  generally  very  much  greater 
under  constant  supply  than  under  the  intermittent  system; 
because  in  the  former' the  pressure  is  derived  direct  from  the 
mains,  and  in  the  latter  it  is  only  that  due  to  the  height  of  the 
ciMtern  in  the  house. 

"  It  ought  alrto  to  be  borne  in  mind,  that  to  take  full  advan- 
tage of  the  new  supply,  additional  apparatus,  such  as  sinks, 
pipes.  &c.,  must  be  provided,  not  to  mention  baths  and  water- 
closets,  which  have  been  supposed  to  exi«t  in  each  house.  Now 
all  this  work  will  obviously  be  of  an  expensive  charai-.ter,  having 
to  be  calculated  not  to  sustain  a  limited  pressure  for  a  few  hniira 
every  other  day,  but  a  conbtant  and  very  high  pre^tsure.*  For, 
bo  it  remembered,  the  supply  is  to  be  available  at  all  times  on 
the  upper  floors,  and  to  KUHtain  this  condition  will,  of  neces-iity, 
involve  a  very  high  pressure,  seeing  that  parties  may  be 
drawiug  water  below  at  the  »ame  ntomeot  that  it  is  required 
above. 

"  The  altenitions  in  the  structural  arrangement*  to  be  effected 
at  the  cost  of  the  house-owner  or  tenant  will,  therefore  include — 
First,  either  the  adaptation  of  the  old  cisterns,  or,  what  in  most 
cases  will  bethecIicHper  plan,  the  erection  of  new  ones;  set'ondly, 
the  renewal  and  extension  of  the  leaden  communication  and 
service  pipes;  thirdly,  the  fixing  of  the  new  taps,  sinks,  and 
similar  apparatus;  and,  fourthly,  supposing  them  not  to  be 
already  provided,  the  erection  of  haths,  water-closets,  and  other 
conveniences,  with  all  the  aceompaiiimenta  of  overflows,  soil- 
pipes,  Sic.  Nor  will  the  expense  enil  here;  for  the  con- 
tinuousness  of  the  sitpply,  combined  with  the  increased  pressure, 
renders  it  neceKsary  to  keep  the  taps  in  much  better  cj)ndition; 
and  experience  »li'ows  thitt  the  requi<titc  repairs  are  costly, 
especi:illy  If  tlie  water  contains  «and  or  other  matter,  which,  hv 
attrition^  expedites  the  decay  of  the  moving  part^.  Indeed,  I 
have  known  cases  in  which  it  was  fouml  cheaper  to  provide 
cisterns,  into  which  the  water  was  delivered  in  the  fir»t  instance, 
and  from  which  the  various  taps  were  fed,  the  pressure  upon 
them  being  thereby  reduced. 

"  Of  course,  in  the  case  of  the  introduction  of  water  for  the 
first  time,  wliere  no  worku  exi^tt^4l  previously,  part  of  what  baa 
just  been  »tBte<l  would  not  apply;  but  I  have  thought  it  rijjht 
to  mention  these  facta,  because  many  large  townii  are  supplied 
on  the  intermittent  system,  and  to  this  Swansea  is  nut  an 
exception. 

"It  here  occurs  to  me  to  be  necessary  to  guard  against  mis- 
apprehension, or  a  miscimslruction  of  the  foregoing  remarks;  for 
i  winh  it  to  be  observed,  that  I  am  not  arguing  that  the  inter- 
mittent system  is  equal,  much  Ie»8  liuperior,  to  the  constant 
Bystem  per  Ae  ;  but  I  have  been  endeavouring  to  show  that  such 
comforts  as  water-closets  and  baths  are  not  necessarily  a  part 
of  the  constant,  any  more  than  of  the  intermittent  system, 
and  therefore  that  their  enjoyment  must  involve  expense  in  any 
case. 

"Still,  considered  as  a  consumer's  question,  I  would  now 
allude  to  some  advantages  attached  to  constant  aupply,  which 
do  not  involve  a  f>cr  contra^  in  the  form  of  increased  outlay,  A:c. 

"  In  the  dwellings  of  the  iM>or.  where  no  apparatus  is  gene- 
rally provided  beyond  a  single  tap,  constant  supply  confers  a 
treat  benefit,  by  substituting  one  service  reservoir,  or  one  very 
large  cistern,  fi»r  numerous  small  ones  or  butts;  and  the  former 
being  placed  under  competent  management,  the  arrangement  is 
better  and  cheaper,  hesides  affording  infinitely  less  onportunity 
for  the  defilement  or  deterioration  of  the  water.  Moreover,  n 
sufficient  quniitity  is  rendered  available  at  all  times,  whioh  is 
seldom  the  result  on  the  intermittent  system. 

"The  same  etfecl  fnllows  in  the  case  of  the  supplies  required 
by  manufactories,  uuch  iis  breweries,  where  constant  sup^ily  saves 
the  expense  of  large  vessels,  and  reduces  the  dimensions  nnd 
the  cost  of  pi{H>s,  ctKks,  and  similar  fittings, — ntforda  facilities 
for   feeding   boilers  and  filling  them    up   when  cold,  without 

*  I  iJo  nai  meun  ibat  the  rialc  ol  buratof  U'«  iilp*  la  ottitmenlM  by  the  iii«a«ure 
brliiX  (ooataul,  liul  liiat  llie  Hth  nf  Injury  tu  iL*  tiu  jae  aod  funillure,  U  tlic  pii>e  <l.irl 
liiirvt,  li  muili  Intfvaaert ,  tor  altht<ii|ii  iiu(>-cvitl(«  mar  1»  ptotidnl  la  ahal  nlf  Iha 
water  in  tbe  crcut  ol  bo  Mctdebl,  ttui,  Una,  l>.i>g  dUuae.  ttvy  vo  acMsut  la  wotklof 
tit  oAnioa. 
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pumpH,  &c.  The  Urge  tnnks  heretofore  emplnynl  in  Ruch 
establish mrntfi  were  no  duubt  ii»eful  for  measuring  the  qiiantitr 
tnkcD,  and  determining  the  charKe  mode  for  the  supply ;  but  Mr. 
Sienien'H  beautiful  invention  bids  fair  to  attain  Uii«  object  in  a 
IftiK  expeDHive  manner,  by  providing  a  very  perfect  water-meter, 
a  desideratum  lon^;  felt. 

"  Amonifst  the  more  recent  application!  of  water  wlierein  con- 
stant supply  (under  prewure,  of  course)  posse^sea  f(reat  supe- 
riority, 1  may  advert  to  the  washing  of  railway  carriaffes,  as 
ori^nalljr  propomd  and  c^irried  into  effect  by  the  writer,  and 
which  will  no  doubt  bo  more  extensively  adopted  when  more 
^nerally  known. 

^^For  supplying  sblpplnfc,  tncludlnf^  filling  casks  and  tanks, 
washing'  decks  and  ho:dit,  filling  new  vessels  to  tMt  their 
tightness,  &c,  water  always  obuinnble  under  pressure  is  very 
valuable,  inasmuch  as  smaller  hose  may  be  uaed,  fewijr  men 
employed,  and  less  time  nccupied  in  each  operation,  all  of  which 
contribute  towards  saving  money  and  promoting  conventcnce; 
and,  as  illutitraling  one  point  onir,  I  may  state  that  as  water  is 
generally  the  liist  thing  taken  tm'board  prior  to  sailing,  amidst 
much  hurry  and  hu«tle,  without  very  conxidenible  facilities 
vessels  frequently  lose  the  tide,  a;;  it  is  called,  or  find  the  duclc- 
gst4»  shut  before  they  can  get  out,  which  is  a  very  serious 
matter,  especially  in  the  cuae  of  emigrant  vessels,  as  it  will 
probably  involve  a  delay  of  twenty-four  hours. 

"  Hitherto  we  have  considered  the  subject  of  constant  supply 
as  a  consumer's  question;  but  ther«  is  another  aspect  in  which 
it  ought  to  be  viewed — namely,  as  affecting  the  supplying  body, 
aad  to  them  there  are  several  advantages,  the  roost  prominent  of 
which  I  will  notice.  The  firat  is,  that  fewer  men  are  required 
to  attend  to  complaints  of  non-supply,  and  as  turncocks  in  con- 
nection with  the  service  for  domestic  and  trading  purposes:  for 
in  the  case  of  constant  supply,  the  tenants  have  only  to  help 
themselves,  whereas,  with  intermittent  service,  the  water  has  to 
be  turned  on  to  different  districtn,  at  different  periods  of  the 
day,  and  the  turncock  requires  to  see  that  the  tenuntH  are  sup- 
plied before  he  ahuts  off  the  water  again.  The  second  poitit  is, 
that,  with  constant  supply,  many  of  the  pipes  may  be  smaller, 
if  cisterns  are  provided  for  wster-doiiet^f  and  bath^  because 
these  receptacles  become  filled  during  the  night;  but  if  no 
cisterns  were  provided,  and  if  the  inhabitants  were  to  avail 
themsiilves  fully  of  the  water  for  bathing.  &c.,  the  difference  in 
the  dimensions  of  the  pipeage  would  not  be  great,  inasmuch  as 
the  demand  for  water  being  general  at  certain  periods  of  the 
day,  the  quantity  pawsing  through  the  pipes  requires  to  be  c<>rre- 
spondingly  large,  if  the  pressure  is  sustained  so  as  to  reach  the 
upper  floors  of  the  houtses.  Thirdly,  with  conatant  supply  under 
high  pressure,  that  waste  of  water  la  saved  which  arines,  under 
the  intermittent  system,  from  tlie  poorer  class  of  consunierH 
throwing  away  the  surplus  quantity  they  may  have  stored  in 
variuus  vessels  from  one  water  day  to  another;  and  when  pipes 
are  carried  into  each  houoe,  the  very  force  of  the  water  tends  to 
prevent  the  iuliabitants  from  permitting  it  to  run  to  waste;  but^ 
on  the  other  hand,  with  outside  or  stand  pipes,  and  even  inside, 
ualess  taps  of  a  supetior  kind  be  provided  and  kept  in  good 
condition,  the  waste  from  them  niiiv  be,  and  frequently  is, 
enormous,  especially  in  the  case  of  ball-cocks  supplying  cioterns 
provided  with  overflows.  Fourthly,  the  contitant  pressure 
system  has  this  advantage,  as  respects  the  lundlordit  of  weekly 
property,  who  may  be  conxidered  as  the  supplying  body,  that  it, 
in  a  great  measure,  prevents  the  tenants  from  absira'cting  the 
fittings,  as  is  not  unfrequuntly  done  under  the  intermittent 
system,  thus  furnishing  the  landlords  with  a  reason  for  objecting 
to  supply  the  necessary  apparatus.  Fifthly,  a  fertile  source  of 
annoyance  under  the  intermittent  system— namely  the  contami- 
nation of  the  water  by  gaa  drawn  into  the  pipes  by  the  vacuum 
formed  when  the  supply  is  shut  off  and  the  pipes  emptied,  is 
avoided  under  constant  supply;  because  however  saturated  the 
ground  may  be  with  gas.  It  can  find  no  entrance  into  the  mains 
when  they  are  kept  always  full.  Sixthly,  the  strain  upon  the 
service-pipes  is  not  so  great  on  the  constant  system  as  on  the 
intermittent  system;  for,  on  the  former,  it  is  more  nearly  that 
due  to  the  simple  pressure,  whereas,  on  the  latter,  concu8--*ion3 
frequently  arise,  in  consequence  of  the  sudden  admission  of 
water  into  pipes  cither  partially  or  completely  empty,  althongh 
this  effect  ismodified  by  the  use  of  c(>ck«,  which  open  gradually. 
Seventhly,  the  oKidntion  of  the  iron  of  which  the  pipes  are 
composed,  ari^iing  from  the  action  of  the  oxygen  of  the  atmo- 
sphere, is  considerably  less  when  they  are  cnnstantly  eharged. 

'*0n  the  other  hund,  the  intermittent  system  affords  greater 


facilities  for  repairs  to  the  service  and  communication  pipe^j 
and,  in  addition,  it  is  free  from  the  following  disadvantage^ 
which  is  of  a  serious  nature.  In  many  caaea,  eepecially  when 
the  supply  is  given  by  means  of  stand-pipea,  It  U  hardly  prac- 
ticable to  recover  the  water  rents  from  many  of  those  served, 
because  so  long  as  one  pays,  the  sup|ilying  body  is  precluded 
from  cutting  off  the  water  from  others  who  may  wish  to  avoid 
so  doing.  But  this  cannot  occur  to  such  an  extent  with 
intermittent  service,  because  not  only  is  the  presence  of  the 
turncock  a  check,  but  as  the  water  is  left  on  only  long  enough 
to  serve  those  who  do  pay,  there  is  no  time  for  those  who  do  not 
to  obtain  a  supply. 

"  For  sanitary  purposes,  such  as  washing  court*  and  paths, 
aud  watering  streets,  all  of  which  are  more  cheaply  and  effec- 
tually dune  by  a  jet  of  water  than  by  any  other  means,  pressure 
is  inaispenHihle;  and  the  same  remarks  apply  to  the  cleanalog 
of  slaughter-houses,  markets,  &c. 

*'As  I  have  paid  some  attention  to  this  suhJR<;t,  the  present 
opportunity  may  be  taken  to  point  out  some  of  the  principal 
advantages  of  tnesystem  of  watering  streets  by  jet,  as  compared 
with  the  old  method  of  water-carts;  and,  as  a  reutdy  means  of 
doing  80, 1  ahall  quote  in  substance  from  a  report  made  by  oc 
some  yean  ago,  merely  varying  it  according  to  the  suggeationt 
of  recent  exiM?rience. 

"'The  objections  to  the  use  of  water-carts  are,  the  %'nluable 
spare  they  occupy  in  crowded  thoroughfares,  either  when  being 
filled  or  when  in  motion,  and  the  sduwness  of  their  operation. 
The  jet  system,  on  the  contrary,  offers  little  interruption  to  the 
traflic,  and  is  infinitely  more  effective,  becauae  the  streeta  may 
be  much  more  thoroughly  drenched  at  one  operation,  without  a 
corresponding  loss  of  lime.  But  theae  are  minor  advantogea, 
when  compared  with  the  facility  which  is  afforded  by  thissystein 
for  wotihing,  not  only  the  streets,  but  also  the  paths,  courts,  and 
narrow  passages,  where  no  cart  could  enter,  although  it  is  in 
such  pas-sages  that  the  detergent  pnice^ts  is  mure  particularly 
required:  and,  us  an  important  collateral  bcnetit  arising  from 
the  jet  system,  I  may  mention  that  there  would  be  a  large 
number  of  men  trained  to  use  the  brancJies  and  hose,  who  would 
form  a  valuable  body  in  the  event  of  fire. 

"There  is  one  question,  however,  which  may  naturally  arise, 
and  which  deserves  attention — via..  Why  is  watering  by  jet  not 
more  generally  practised  in  towns  where  an  ample  supply  under 
pressure  may  be  had.**  I  conceive  that,  one,  it  might  almost  be 
stud  Me  reason,  is,  beause  there  baa  been  no  means  of  controlling 
the  extent  or  force  of  the  jet ;  for,  if  the  water  flowed  with  great 
velocity,  then,  although  it  enabled  the  operator  to  aweep  or 
include  a  large  area  of  street,  still  he  could  not  water  the  part 
near  himself,  except  in  one  of  two  ways — by  allowing  the  jet  to 
rise  perpendicularly  and  so  descend  with  great  force,  or  by 
directing  it  downwards— either  of  which  would  disintegrate  the 
surface  of  the  street,  at  all  events,  if  laid  in  macadam.  I  shall 
now  explain  the  method  wliich  I  adopted  for  overcoming  this  diffi- 
culty, without  diminishing  the  force  of  the  water  req'iircd  to  ' 
give  the  necessary  range.  It  consists  of  a  branch  furninhed  with 
a  small  wheel,  which,  on  being  turned,  dhuts  or  opens  a  valve 
inside  the  pipe,  and  thereby  regulates  the  stream  of  water;  and 
the  valve  being  nearly  in  equilibrium  iu  quite  easily  moved, 
whatever  pressure  of  water  there  may  be  in  the  main.  Here, 
then,  we  have  all  that  is  required  to  remove  the  only  objection 
worthy  of  notice  to  the  jet  nystem.  The  water  can  be  made  to 
fall  100  feet  off,  ur  dnip  gently  at  one's  feet.  It  can  be  made  tu 
flow  with  full  force,  or  besliut  off  entirely  in  a  moment;  in  fact, 
it  is  HO  perfectly  under  control,  that  neither  danger  nor  annoynDOe 
need  be  apjirehcnded. 

.  "  Lastly,  for  the  extinction  of  fire,  great  pressure  is  essential, 
if  the  water  is  tu  be  ajiplied  without  the  intervention  of  a  fire- 
engine.  Water  has  for  a  long  period  been  applied  direct  from 
the  mains  for  this  purpose  (1  remember  it  being  90  used  many 
yearn  ago  in  (tla^gow),  and  the  unlyimpnivenieut  niuie  recently 
effected  consists  in  the  employment  of  greater  pressure,  which 
confers  the  following  advantages: — First,  it  enables  the  operator 
to  reach  the  upper  portious  of  the  building  on  fire,  and  fre- 
quently this  cannot  be  the  case  with  limited  pressure,  because 
the  intense  heat  of  the  burning  mass  prevents  a  very  near 
approach  to  it;  secondly,  great  pressure  gives  power  sufficient 
U>  break  the  gla-ts  in  the  windows,  otherwise  a  dangerous  opera- 
tion, juid  yet  oft«n  a  most  necessary  one,  for  the  admi&^iun  of 
water  into  the  interior  of  the  building;  thirdly^  pre^ure  and 
quantity  are,  to  a  certain  extent,  convertible  terms;  and  as  it 
has  been  found  that  to  insure  the  vtliciency  of  water  applied 
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direct  from  the  mBtm,  cnniparatively  very  iaTf^  pipes  are 
required,  even  witli  conaidenilile  pre<tstire,  it  follows  that,  with 
the  ordinarf  ^rvice-pipes  l«id  for  riontcstir  mijiplv,  either  verj." 
grext  pretnare  roust  be  u«e<l.  or  it  will  lutl  be  pinc^tbletitditpenfte 
with  rire-ciiioiies;  since  a  much  smaller  quantity  would  be  dis- 
rhnrged  through  a  single  jet  nnd  length  ot  hose  than  wauld  flow 
into  the  engine-tub  at  the  level  of  the  Mtreet.  In  the  enne  of  a 
fire  on  ship-board,  in  the  dock  or  linrbour,  where  the  usual 
course  of  scuttling  the  vessel  is  expedited  by  pouring  in  water 
from  above,  high  presenre,  »»  inrrejising  the  quantity,  in  ninitt 
important." 


r VENTILATION  OF  THE   HOUSES  OF  PAHLIA^rEXT. 

inaiytit  of  the  Evidctice  ffitvn  ff/nre  the  Sflrrt  Committtv  ap- 
pointed to  CviirJiier  the  t'e/itUatiint  und  Liyktiug  of  the  Howte 
and  it$  Appmdagta. 

GvBMKT  (G.) — The  atmosphere  of  the  House,  in  its  mechanirnl 
Oiradition,  is  in  a  state  of  considerable  dinturbance,  a  utate  o( 
■erial  commotion.  He  hax  gone  through  the  chamherH  below, 
he  ha«  gone  through  the  HtHi)>e^  nnd  he  hiiR  iiIhu  giine  thniugh 
tbeehambem  above;  he  fiiidfl  that  the  air  is  all  in  a  state  of 
commotion,  from  the  time  it  enter*  to  the  time  it  cMcapes.  It 
(the  air)  in  forir^d  in  heliiw  by  u  large  fun,  by  which  much  dis- 
turbance is  given  to  the  air;  it  next  p.-iK<e«  into  the  fiDit 
chamber  through  certain  openings  prepared  for  the  purpose. 
in  Uiefte  pns«Hge>t  it  takes  an  increa>^ing  velocity,  and  thitt  in- 
(^eHBed  velocity  produces  a  second  diHtiirbiinre  ;  the  air  is  set 
into  a  state  of  retrograde  currenU,  eddios,  and  crosA  impuUe 
from  one  Bide  of  the  room  to  the  other.  The  air  now  goes  into 
s  third  chamber,  in  which  these  disturbances  are  ^till  inirensed. 
In  the  second  chamber  the  air  is  warmed;  part  of  it  is  heated 
by  tuhei*,  or  iron  cylinders,  filled  with  hot  water;  this  produces 
a  difference  in  the  specific  weight  of  the  air,  c«miing  in  different 
parts;  and  here  the  natural  brattice  in  formed,  which  is  another 
di«turbiag  force.*  >Vheu  the  air  comes  into  the  house  it  meets 
with  another  series  of  disturbances.  The  Houho  U  in  a 
state  of  tHuitiM  pressure,  or  {AirtiHl  exhaustion  hn  compared 
witli  the  atmosphere  outside;  the  pneumatic  bnlHoce  be- 
tween  the  external  air  and  the  internal  air  i«  brnken  by 
the  air  of  the  llnuse  being  nt  a  higlier  tempernture. 
The  principle  of  ventitatiun  which  witnem  had  Iniil  down  is, 
that  a  Kufheient  quantity  of  air  shtnild  be  extrncted,  under 
control,  for  the  requirements  of  the  House,  und  arrangement-*  so 
made  that  that  quantity  shall  be  supplied  by  an  inflensihle 
movement  under  nature's  law.  Under  this  plan  the  same  simple 
■yfctem  of  drawing  in  the  air  from  the  roof  of  the  building,  and 
admitting  it  at  the  flour,  might  he  made  to  afford  a  perfect  ven- 
tilation, even  if  the  oir  is  prepared  and  warmed  before  it  is 
permitted  to  enter.  I'nder  witness's  system,  supposing  the 
temperature  of  the  House  to  be  hfty  or  vixty  degrees,  and  the 
external  temperature  to  ho  thirty-two  degrees,  if  either  doors 
or  windows  were  opened  there  wtiuld  be  no  current  of  air;  the 
diKturbunce  would  be  sii  snnitl  it  would  be  scnrcely  perceptible. 
-  The  current  of  cold  itir  which  comes  into  the  building  on  the 
I  opening  of  the  doors  arises  from  the  ^talo  of  exli&ustioii  of  the 
r  Iioui^e  it^elf;  the  ll<iu?«e  itaelf  being  in  a  state  of  partial  ex- 
haustion, or  minus  pressure.  One  of  the  radical  cviU  Ik,  that 
the  accesses  of  air  in  the  present  House  of  Commons  are  too 
■mail;  evils  arising  from  the  difficulty  which  the  air  has  to 
piMi  through  the  slrangulated  cliannelM  prepared  for  it,  und  the 
E  twist*  and  turns  given  to  it  before  it  can  get  to  the  House. 
pThe  process  of  respiration  constantly  ultrrti  the  composition 
of  the  air.  'J*he  Uw<<  of  diffuhion  of  gases  soon  produce  an 
equal  diviiiion  of  any  efTluviuni  that  may  happen  to  be  floating 
in  a  room,  But  in  Uie  present  condition  of  mechanical  dis- 
turbance of  tlte  House,  there  is  no  disturbance  from  the  laws  of 
diffusion.  Evidence  shows  that  it  is  partially  decomposed, 
Dneof  its  conditions  being  that  of  air  over-heated,  heated  above 

*  A  Itrallli-i?  la  a  yUlr  u(  *lr  at  rMI  brt^efu  Imd  maring  curienU,  OD*  up  aod  on* 
down ,  hnrlionUUy  II  adcloni  ciliU,  bill  TertlCAlljr  11  ilim.  The«c  comnii  arc  bro. 
du-nt  tif  Uir  ililfwvvnn  t>i  wrlRlit  of  Ivro  mjuaI  culumui  of  &<r.  occsiXHWd  by  differ* 
tuL  UBfwniUim,  Um  bMvIrt  colamD  tlMt«iKll'i(t,  and  tba  liKlf  column  ■■triKlliif . 
Tlw  pUl«  ot  klr  favtwMM  tboac  two  cvlamna  la  r<ll«<l  "  th«  ouiural  bnltlt:!' ,  "  tin*  ii 
■  l«ra  |tn»i  by  Mr.  Ournrr  la  IMV,  i*tt«a  fini  rii«cov>T#^|  riliting  li>  i>  cuj^i-plt 
iLflp.eMl,  utd  hu  bs»B  adopted  iIdk  U  ■  Wrm  i  p^Tt^>D*  at  all  acqiialnlcd  Mllh  culllvry 
latlgn  will  uadcntand  It.  In  •  c(Ml-miri«  ilmrt  lltne  1*  oilrn  a  dlilatua  uf  it 
toil  to  bonon  bf  ■  pkrUiloD  of  woaA  i  nna  tIcU  fdrm*  (tir  u(i-cm«l  ami  lh« 
wr  tlte  down  cut  cvlumii  1  ttiUU  cali^  a  braitjcr  ini.  Tbc  raiilalr  kom  down  tha 
«•  ilJv,  aaJ  Ui*  wwrm  air  ga#«  up  th<  oihor  in  Ihia  tiratlicvuil  ;  liul  wtiro  Ibe  air 
arata  at  n*eir  liitu  («o  cul>iinii«.  It  ii  tallril  "  Uic  ualurmi  Lratllce,"  uamdy,  tlU 
i|Bl*K«u  plau  ol  sir  bttnMB  IboM  two  canvuU. 


ninety  degrees.  Air  is  so  vitiated  by  over-heating  as  to  have  a 
great  effect  upon  the  animal  constitution.  Another  cause  of  the 
unpleasant  condition  of  the  nir  !«,  that  by  the  partially- 
exhausted  stnte  of  the  Hioise,  it  is  vitiated  from  foreign  and 
unprepared  sources.  A  further  cause  arises  from  the  wet  iron 
surface  over  which  the  air  is  mnde  to  pass  over  the  rtuorn,  having 
been  previouiily  over-heated  by  dry  iron  cockles.  The  air 
should  never  be  heated  up  to  a  high  degree  in  order  to  he  pulled 
down  ag<un.  When  the  two  doors  going  into  the  House  of 
('onimonki  are  opened,  there  is  more  air  pasMs  than  is  euffi- 
eicnt  to  ventilate  live  such  houses.  Objects  to  forced  ventilation 
a.s  contrn-distinguithed  from  natural  ventilation.  Ventilation 
should  be  Hn  simple  as  possible:  the  vitiated  air  should  be  simply 
drawn  off,  nature  will  do  the  rest.  Witness  has  had  the  <-'ourl 
of  Common  IMcas  and  the  Court  of  Kxrheuuer  under  his 
control  for  the  purposes  of  veittilation.  The  mode  of  ventilating 
the  Court  vf  Exchequer  is  downwards.  The  vitiated  air  is 
drawn  away  by  a  Kteam-jet  placed  in  a  chimney  0])ening  into  and 
very  near  the  floor  of  the  Court.  The  air  conies  into  s 
chamber  below  the  floor,  and  it  is  drawn  out  by  a  stearo-jet,  and 
sent  into  the  open  atmosphere.  This  steam-jet  is  under  the 
management  and  control  of  the  man  in  the  charge,  who  opens 
or  shuts  the  &top-cock  more  or  less  as  herequires  power;  he  has 
the  power  of  producing  any  amount  of  draught  he  pleases.  The 
air  comes  in  from  above  unrestricted  and  unthmltled  from  the 
external  air;  the  chillineM  is  taken  from  it  in  cold  weather  as 
it  passes,  au  that  the  pneumatic  balance  between  the  court  and 
the  external  atmosphere  is  preserved.  Baron  Parke  sometimes 
likes  the  windows  open,  whioh  are  about  two-thirds  of  the 
distance  between  the  floor  and  the  roof,  and  we  find  no  incon- 
venience from  this  opening;  the  cold  nir  doen  nut  come  in 
throuith  the  windows,  as  might  be  supposed,  in  sufficient  quantity 
to  make  an  unpleasant  draught.  During  frost  his  lurdstiip  will 
sometimes  have  the  windows  open,  when  the  temperature  inside 
is  nut  above  60  degrees.  Theiieight  of  the  building  is  about 
30  feet.  At  tie  time  fresh  air  is  coming  in,  t)ie  vitiated  nir  ia 
drawn  out  by  the  jet.  More  or  ]ej«s  power  from  the  jet  is  turned 
on  and  off  according  to  the  requirements  of  the  court ;  and  fixed 
in  accordance  to  the  pressure-gauge  connected  with  the  ane- 
mometer provided  for  the  purpose.  In  addition  to  the  escape 
at  the  floor  there  is  a  little  escape  provided  thnnigh  the 
lanlhorn  hy  a  small  self-acting  Venetian  valve;  this  small 
eMcapogo  is  to  take  off  a  certain  gas  which  is  formed  from  re- 
spiration, and  which  is  much  lighter  than  the  atmosphere.  In 
summer  the  air  is  cooled  by  vthat  is  called  ''the  sprny-jet."  It 
is  an  invention  of  Mr.  Cayley's  the  barrister,  tlie  son  of  the 
member  for  North  Riding,  which  we  had  recourse  to  within  the 
last  twelve  uMinihs.  ^Vater  is  driven  by  a  compres*ipd  jet  of 
air,  or  high-pressure  steam,  one  tube  acting  within  another,  like 
the  oxy-hydrogen  bIow-pi|je,  into  spray,  which  cools  air  very 
rapidly.  When  we  find  by  thehygrometer  that  the  air  ia  taking 
up  too  much  water,  so  that  the  hygrometer  shows  a  break  below 
S  degreeii,  air  is  then  passed  through  the  same  battery  or  nppn> 
ratuj",  which  battery  becx>meB  reversed  in  its  action  by  Wing 
fiUeti  with  cold  water  instfud  of  hot;  instead  of  being  iiltcd  with 
steam,  it  is  then  tilled  with  water  at  a  lower  tompfruture  than 
the  atmonphere.  if  ice-water  is  employed  the  cooling  power  is 
very  rapid;  or  freezing  mixtures  s«>  rapid  that  you  may  bring 
the  air  down  heluw  10  degrees,  and  it  falls  out  at  the  bottom 
between  the  leaves  of  the  apparatus.  The  sprny-jet  is  placed  in 
the(\mrtat  the  inlet  of  the  oir.  The  difference  in  principle 
between  witness's  system  and  that  adopted  by  Dr.  Ueid  is, 
instead  of  a  furnace  dniwing  off  the  air,  either  downwards  or 
upwiirdfi,  a  steam-jet  is  used  as  the  tractive  power,  nnd  instead 
of  using  tubes  tilled  either  with  hot  water  nr  steam,  as  adopted 
hy  Dr.  Reid  and  ttir  Charles  Harry,  u'itnesa  adopts  paralti>to- 
gpams,  which  appjiratus  are  called  "warming  batteries;"  culled 
»M»  on  account  o(  beifig  in  form  like  the  galvanic  battery.  The 
difference  between  Sir  C.  Uarry's  principle  and  the  one  adopted 
in  the  courts  uf  low  is,  that  in  the  latter  there  is  one  [wwer  only, 
which  is  an  extracting  power.  Sir  f.  Uarry  has  a  fnntier  for 
injection,  so  tliat  he  may  keep  up  by  the  force  of  injection,  nnd 
at  the  sumo  time  by  a'sinnillaneouH  action  which  is  going  on 
above,  an  exact  balnncc  in  the  House  of  Lords  is  preserved;  the 
balance  is  adjusted  by  these  ]wwers.  The  nir  in  Sir  C  Barry's 
xysteni  at  the  House  of  Lords  comes  in  at  a  high  level  and  goes 
out  at  a  high  level.  In  the  system  witness  has  adopted  it  cunieti 
in  at  a  high  level,  but  goes  out  nt  h  low  level.  Witness  ha-*  the 
means  uf  sending  it  out  also  nt  a  high  level,  but  if  that  \»  done 
tlic  Court  in  ni>t  so  comfortable.     The  present  mode  ol  lighting 
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the  House  tenda  to  make  tlie  nir  oppressive;  this  was  not  the 
case  in  the  old  House,  as  the  Iamp«  were  iiutiUted.  The  pre- 
sent areatt  f^ir  the  accese  of  air  to  the  House  ore  not  sufficient. 
Would  prefer  the  clock-tower  as  the  source  fruni  which  to  draw 
the  supply  of  air.  Witness  doe«  nut  reject  the  vaults  u  • 
means  uf  ubtaininfr  air.  A  portion  of  the  nir  now  enters  the 
Huu<«e  through  the  hitir-cloth  eitrpet;  this  very  much  hinders 
its  iiiErcKK  into  the  Houm,  and  muitt  have  the  eiTect  of  carrying): 
with  it  purLielcii  of  duHt.  >V''itness  does  nut  know  practically  of 
any  proce-^s  to  cure  air  of  itM  impurities.  Chluride  of  lime  Ia 
used  to  correct  tsiiiellti;  the  chlorine  partly  acts  on  the  hydro- 
sutpherets,  hut  it  itevtns  to  act  on  ihe  principle  of  one  smell 
overpowering  another.  Does  not  think  that  anv  chemical 
chitngo  in  etfected  by  it  of  the  atmosphere.  There  is  an  effect 
produced  by  electricity  or  ^Ivanisni,  and  on  oxyeen  of  the  air, 
enlled  oKuae.  It  is  said  there  vas  none  of  it  in  tne  atmosphere 
when  the  cholera  was  here.  A  process  has  been  adopted  fur 
relieving  the  air  of  impurity  in  a  larf^e  manufactory  on  tiie  other 
side  of  the  water,  where  the  escape  of  fimell  was  so  great  as  to 
be  an  nnnoynnce  to  the  whole  neif^hUnirhood.  Hy  driving  the 
impurities,  by  means  of  a  steam-jet,  throu|rh  a  fire  nt  a  white 
heat,  it  burns  the  air  and  the  offensive  pnrticlfs  which  were 
floating  about  in  it.  >V'itness  considem  that  in  the  whole  of  the 
building,  generally  spenkintf,  there  is  the  foundation  of  every- 
thing tiiat  can  lie  rnniired  except  for  crowded  commiltec-rooms 
on  Epecial  occatiions:  there  is  a  i^ood  deal  uf  artilicial  ventilation 
in  many  of  the  rooms  which  is  not  ref^uircd.  The  principal 
evil  in  theeonHuittee-romns  arises  from  tlie^zreat  extent  ufKlass 
surface,  which  should  be  removed.  The  cooling  influence  of  the 
glass  occasions  a  plate  of  cold  nir  to  fall,  which  is  not  prevented 
by  the  srrang^ement  made  nj^ainst  it.  The  glass  cools  the  air  in 
contact  with  it  very  rapidly,  and  it  falls  as  a  plate  or  sheet  of 
cold  air.  Attempts  have  been  made  to  warm  that  nheet  of  air 
from  below  the  windows,  but  the  w.irm  air  is  overpowered  hy 
the  fulling  sheet  of  cidd.  These  windows  arc  very  hiRh,  and 
there  is  an  unusual  quantity  of  gla^s.  Witneaa  would  not 
rectmimend  douI>le  windows;  first,  because  they  would  be  very 
expensive,  and  would  interfere  with  the  architectural  arrange- 
ment of  the  building';  secondly,  double  gl»M  would  only  git  rid 
of  uiie  half  the  mischief.  If  a  simple  transparent  blind  or 
curtain  which  drew  upwards  instead  uf  downwards  (so  as  not  to 
interrupt  the  light  above  the  principal  part  of  the  window)  was 
properly  arranged,  the  stream  of  cold  air  falling  from  the  glass 
might  be  wunnud  in  ailn  by  the  present  warming  apparatus. 
The  intervening  air  then  would  bo  warmed,  and  tiie  evil  now 
produced  by  the  falling  cold  sheet  of  air  would  be  removed. 
Those  curtains  would  go  a  little  mure  than  half-wny,  which 
would  be  sufficient  even  in  the  coldest  weather;  there  is  no 
ocoasion  to  draw  them  up  su  far  ns  this  in  warm  weather;  a  plain 
white  curtain  would  be  sufficient  for  the  experiment,  and  even 
for  practic-al  purpuncs.  He  thinks  the  warm  air  from  a  triple 
steam-coil,  or  iVoui  tlKMM'  now  fixed,  would  remove  the  evil. 
(las  found  that  the  cold  glass  of  the  window  brings  a  current  of 
cold  air  down  nt  the  rate  uf  above  a  foot  a  Hecnud,  from  fiii  to 
1^0  feet  a  minute:  it  being  a  sensible  and  disagreeable  fall;  it 
runs  along  the  floor.  The  principJil  evil  is  from  Itie  cold  glass; 
there  Is  an  iiicnst  through  the  windows;  there  is  a  leakage 
always  found  about  windows,  however  well  mjule;  does  not 
think  that  that  intake  of  air  is  of  so  much  coiiMeijuence  as  the 
cold  khect  of  air  which  falls  from   the  cooling  iiifiuence  of  the 

{flastt;  the  air  that  eumcs  through  the  window-leakage  will  go 
lorizontully,  or  nearly  so,  into  the  room;  but  the  air  that 
witness  refers  to  is  the  cold  slioct  that  falls  from  being  cooled 
by  tlie  glass  durfai-e.  Persons  could  nut  look  out  wlien  the 
blind  wus  dr&wu  u|i;  if  this  ia  an  object,  a  double  gbiss  frame 
might  be  put  up  occflsionally  part  of  the  way.  If  another  glnss 
is  put  inside  inotend  of  the  curtain,  persons  might  look  through 
it,  and  the  same  effect  would  be  produced  by  warming  the  air 
between  the  two  casements  as  between  the  curtain  and  the 
window;  without  this  war  mine  between,  glass  alone  would 
only  remove  uiie-half  of  the  evil.  The  ternx  ^' abeet"  and  the 
teru)  'Opiate"  mean  that  vertical  plate  of  air  next  in  contact 
with  the  window.  The  descending  particles  of  air  call  after  them 
other  particles,  which  fall  in  with  the  current;  the  whole 
increases  us  it  jt^ccnds,  and  forms  a  large  descending-plate  of 
air;  when  it  touches  the  bottom  it  runs  along  tlie  floor  into  the 
room.  Tliat  sheet  having  ruinu  down  is  siip]>Ued  hy  another 
sheet,  which  is  equally  cooled  against  the  glass,  and  comes 
down,  and  socoutiuually  follow.  Thinks  that  the  inconvenience 
which  is  fell  iu  the  rooms  arises  principally  from  the  diferenue 


of  temperature  between  the  Internal  and  external  air,  and  not 
from  tne  pressure  of  air  arising  from  the  wind  ;  unle«s  the  latter  ^ 
blows  KtrooKly  from  the  east  does  not  think  it  of  much  coose-  i 
qucnre.     With  double  windows  one-half  the  evil  is  got  rid  of,  ] 
and  no  more;   but  when  you  pass  warm  air   between   doublsj 
windows,  you  get  rid  of  the  whole;  you  effectually  get  rid  of  it,  I 
It  is  converted  into  a  mixing-chamber.     Y'ou  have  a  [Mirtinn  uf  j 
warm  air,  and  a  portion  of  cold;  the  air  is  cooled  hy  the  atmo-I 
suliere  without,  through  thcRlaas;  if  you  have  warm  air  between 
tlie  two  frames  of  glass  you  nave  a  plate  of  warm  nir  insulating 
the  external  air  entirely.     The  principle  has  been  introdoceo 
into  stmie   hot-houses   with   great   advantage.     As   regarib   the 
special  coil,  placing  the  pipes  vertically  is  a  far  better  arrange- 
ment than  jilaciiig  them  horizontally.     All  the  inlets  and  out- 
lets appear  to  be  under  proper  regulation,  though  they  are  not 
exactly  upon  the   styKtem    witneas  would   have  recommended; 
witness's  plan  would  have  been  to  extract  from  below,  and  allow 
the  air  to  come  in  from  the  upper  parts  of  the  windows.     It  is 
far  moredesirnble  to  ventilate  by  the  single  action,  as  adopted 
in  the  Court  of  Exchequer,  but  it  is  one  which  cannot  well  be 
now  introduced  into  the  House  of  Commons,     Is  of  opinion  that 
it  is  not  worth  while  to  upset  the  present  system  of  ventilation, 
and  go  to  a  great  eipense  to  upset  the  building.     The  libraries 
arc  comfortable,  with  the  exception  of  the  cold  windows.     The 
great  defect  of  the  air  of  the  House,  compared  with  that  of  the 
libraries,  committee-rooms,  and  lobbies,  may  be  attributed  to  its 
being  partially  over-heated,  and  partiiJly   to   impurities  being 
drawn  into  the  House   frum   sources  which  are  contaminated. 
The  difference  between  the  Houses  consists  in  one  being  warmed 
by  means  of  a  horizontal  pipe,  and  the  other  a  vertical;  partly 
to  the  different  sources  from  which  the  air  is  extracted,  and 
partially  to  the  greater  over-heating  in  the  case  of  the  House  of 
(JommuiiK,  compared  with  the  House  of  Lords.      In  the  one  case 
there  are  horizontal  pipes  and  in  the  other  vertical  ones:  there 
is  a  partial  vacuum  in  thu  one  case,  by  which  ajr  is  drawn  in 
from  uncontemplated  sources;  in  the  other  the  balance  is  very 
nearly  preserved.      \V*hen  witness  made  experiments    in  the 
House  of  Commons  with  his  differential  barometer,  he  found  the 
air  in  the  House  in  a  rareticd  stite,  which  he  attributes  to  the 
vacuum  draught  upon  the  air  from  the  shaft,  where  the  furnace 
was.     The  apertures  for  the  ingress  of  air  are  deficient.     Car- 
bonic acid  expired  from  the  lungx  will  fall  in  a  still  atmoapberc, 
though  not  it  the  atmosphere  it  disturbed;  therefore  it  offers  no 
opposing  force.     The  downward  system  of  ventilation  favours 
the  immediate  escape  of  carbonic  acad  and  the  sebacic  formations; 
they  are  both  heavier,  and  both  naturally  tend  to  go  imme- 
diately out  in  escapage,  if  drawn  from  below.    The  skin,  as 
well  as  the  lungs,  gives  out  carbonic  acid;  it  lies  at  a  low  level. . 
The  nitrogen  which  leaves  in  combination  with  the  breath  isj 
very  nearfv  of  the  same  weight  as  the  atmosphere,  so  that  it  does 
not  interfere  with  the  escape,  whcllier  it  u;oes  up  or  down;  all 
pliysLolugical  facts,  cooaected  with  Che  subject,  are  in  favuur  of 
the  dowtiwurd  system  of  ventilation.     There  is  always  an  a»> 
ceodiiigand  descetitling  current  near  a  wall;  if  the  wall  is  at  a 
lower  temperature  than  the  room,  there  is  a  de»«cending  current  j 
next  it  which  is  very  sensible:  if  tlie  wall  is  warmer,  there  is  an 
ascending  current  next  it,  so  that  these  currents  interfere  to 
mix  the  air;  the  oppression  alluded  to  is  s  matter  of  teuijiera- 
ture.     Ill  a  theatre  the  upper  part  is  the  hottest,  and  the  Juwer 
part  is  the  most  unhealthy.     In  the  Lyceum  Theatre  the  tem- 
perature, on  one  occasion,  was  St'-''  above  the  level  of  the  boxe^ 
70'  in  the  middle,  and  ut  the  bottom  about  GO".     'The  difficulty  J 
in    breathing  would  be  in   the   rare   atinuKphere   above.       Ttiel 
advaiitagen  of  a  downward  system,  as  compared   to   an   upward  I 
current  in  ventilation,  are  chiefly  us  to  the  products  of  com-l 
bustion  being  heavier,  the  incunveniciii'e  of  dust  rising  from  attl 
upward  current,  and  as  to  the  most  serious  practicid  objection] 
of  all,  the  incoming  jets  of  air.     The  latter  is  one  which  cannot 
be  got  over;  it  is  inseparably  connected  with  pneumatic  laws  uf 
air  entering  below   for   venlitation;  that  air,   where  it  enter*, 
must  produce  a  series  of  disturbance**  highly  objectionable  to 
the  feet  and  legs,  if  in  sufficient  <juantities  for  proper  ventila- 
tion.    Furmerfy  it  was  thought  tliat  a  draught  ot  air  was  "a 
draught,"  and   nothing  more,  going  straight   ahead   in   a  given 
dirc-Ctiun;  but  on  the  invut^tigutiou  cuimected  with  the  rationale 
of  the  steam-jet,  it   was  apparent  that  the  secondary  current* 
arising  from  the  primary  motion  wire  of  more  importance  tbaa 
the  first  as  re-'^pecting  this  question  ;  for  instance,  it  was  manifest 
the  air  first  pa^se^l  in  a  given  direction  drew  after  it  air  that  fell 
in  its  wake^  which  formed  a  series  of  current!  uf  mo» 
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Juence  llian  Ihe   first.     These  would  nil  take  place  near  the 
our.  or  near  the  iMiurcc  of  the  air  enterinjr.  wherever  it  might 
rfce;  if  tbe  entry  of  air  were  thrmiirh  the  floor  lliese  wHes  of 
I  current*  would  all  happen  in  thnt  locnlity,  and  therefore  they 
would  fall  upon  the  person,  and  be  very  inconvenifnt.     Another 
rvasnn  is,  the  emanations  from  the  skin  snd  sebacic  planils.     A 
IdoH-  follows  his  master  for  miie«  in  the  country  entirely  by  the 
'  fulling  uf  ihi^  effluria,  even  in  Htormv  weather.     Thw  in  the 
dog  iM  a  HHtiiral  power;  there  i»  somct)iinp  which  has  fallen  to 
»  low  level  ft-om  the  person,  it  in  this  which  pruHueo«  what  la 
conimonly  called  itcent.     Witness  prefers  that  the  li^htii  of  tbe 
House  should  be  reflected  thruuph  glass,  not  only  on  account  of 
its  intercepting  the  rays  of  the  heat,  but  on  account  of  insulating 
the  lights  entirely  f.-om  the  House,  and  also  im  account  of  its 
f«eility  in  colouring  the  mys  ti>  Koftcn  them;  by  colouring  the 
glass  very  «lif;ht]y  you  get  d  tempered  rjuality  of  light,  which  is 
»ore  agreeable  than  a  pure  white  light.      If  you  cidour  the 
;  reflecting  Gurhtces  yuu  diminii4h  their  reflecting  power;  the  ex- 
I  peniae  of  light  is  materially  increased;  yuu  are  obliged  to  have  a 
liirKer  quantitv  of  initial  light  to  produce  the  same  effect.     It 
I  ie  oetter  to  deal  with  reflecteil  rays  by  coloured  media.      It 
would   be  better  to  put   a  glass  shade  under  the  light,  ranging 
with  the  ceiling;  it  la  a  matter  of  taste  whether  it  be  of  c€i- 
,  loured  or  figured  glau.     If  it  was  a  very  ttlighily  coloured  yellow 
or  onn^  the  light  would  be  more  agreeable.     The  late  Sir 
Robert   Peel  suggested  that  coloured  water  should  be  placed 
between  two  plain  Uycrs  of  glaf»,  for  the  purp^ne  of  colouring 
the   rnys;  the  coloured  water,  lie    conceived,   would   have   two 
useful  properties:  in  the  first  place,  it  would  cut  off  the  direct 
rays  of  heat,   would  in«tulalc  the  burner;  and  secondly,  it  would 
produce  a  tempered  light.     That  experiment  was  tried  and  np- 

g roved  of;  there  not  being  much  lo^  of  light.  Proposes  to 
ring  the  drop  light  down  into  the  body  of  the  HouHe,  to  avoid 
the  shade  under  the  galleries.  Sir  David  Brcwtiter  proposed 
that  under  the  edge  or  cornice  of  the  galleries  a  refracting 
medium  should  he  placed,  which  should  change  the  angles  of 
light,  and  send  them  under  the  gallery:  in  the  experiment  it 
Bucceedeil.  Those  refractors  got  their  light  fnim  above.  A  por- 
tion of  the  light  fulling  perpendicularly,  would,  by  these 
refraclort",  be  turned  out  of  that  dircctiiin  and  thrown  under 
the  gallery.  The  refractor  is  placed  irninediatuly  under  the 
outer  edge  of  the  gallery.  The  ]»resent  light  i'a  rather  too 
white;  light  a  little  coloured  is  far  more  agreeable  than  pure 
white;  thiacaubc  carried  out  when  it  is  reflected  through  glnss. 
The  up  current  it  assixtcd  when  the  lamps  are  lit.  The  intro- 
duction of  lights  Inside  the  House  is  objectionable.  Kefiection 
I  A'om  a  metallic  surface,  and  transmitting  that  light  through 
I  glass  into  the  House,  is  the  best  mode  of  lighting.  The  loss  hy 
reflection  If,  fnun  the  tturface  of  a  mirror,  only  one-ninth:  from 
tbe  surface  of  n  polished  reflector,  xs  u-ied  hy  the  Trinity  House, 
it  is  s«-atcely  hu  mui;h;  when  reflected,  if  in  a  true  parabola, 
tfaere  is  no  loss.  Radiated  light  lo«es  as  the  square  of  its  dis- 
tance, but  not  reflected  light;  this  depends  on  the  angle  of 
reflection,  (In  one  oetasion,  a  light  placed  at  Purfleet,  U  miles 
away  from  Blatkwall,  ihrtfw  a  visible  Khaddw  nf  a  btick  held 
against  a  white  board  at  Blackwal).  If  the  reflecting  surface  is 
imperfect,  there  may  be  yreat  loss  cither  by  material  or  from 
angles  ;  but  if  the  reflecting  surface  i>*  very  good  there  is  no 
great  lom.  I'he  lose  in  radiation  of  light  uristrn  from  the  fact 
that  it  has  to  illuminate  a  space  increasing  as  the  squares;  but 
if  reflected  from  n  true  parabola  the  rays  pass  in  one  direction 
parallel  to  each  other;  the  loss  through  the  atmosphere  by 
floating  particles  of  opiique  bodies  is  the  only  source  of  loss  in 
•uch  cuse.  Ho  would  have  more  lights  for  two  reasons;  first, 
that  it  would  be  more  ngreeubte  In  aptiearunce;  and,  secondly, 
that  it  would  make  up  in  quantity  of  iniiniinaleil  surface  what 
is  BOW  produced  by  intensity.  The  intensity  is  now  too  strung  to 
be  pleasing;  if  you  made  it  up  in  (jTiantity,  tbe  light  on  the 
ceiling  would  be  more  agreeable;  it  would  not  he  ko  offensive 
to  the  eye.  The  amount  of  expenne  of  a  umallcr  niimlier  of 
large,  or  a  greater  number  of  sniull  lights,  would  be  very  nearly 
the  some.  It  would  only  be  the  first  cost  of  the  burners;  there 
would  be  very  little  ditference  in  the  expense  of  the  nightly 
consumption.  Pnipused  that  a  small  mask  catoptric  light 
should  hanff  from  each  of  Ihe  present  pendents,  of  which  tlicre 
are  ten,  and  that  the  roof  should  also  he  lighted  on  the  present 
■yttem,  wiih  certain  moditications.  *V'itne»s  conci-ives  it 
po«xible,  by  increasing  the  amount  of  light,  Ut  get  a  eutlicient 
amount  of  illumtnation  for  the  House  generally,  by  making  the 
ceiling  a  reflector;  but  there  would  then  be  more  light  in  the 


galleries  than  in  the  body  of  the  House;  this  would  have  an  un- 

Kleassnt  appearance.     A  pleasing  effect  would  be  produwd  by 
aving  the  surface,  that  is  the  roof  luul  ceiling  of  the  House,  of 
an  agreeable  reflectinff  colour.     There  is  nothing  to  prevent  the 

Iiresent  House  being  lighted  perfectly  well,  exactly  as  the  old 
!{ouse  wau  lighted,  by  adding  to  the  present  light  in  the  roof  a 
couple  of  chandeliers  fitted  with  catoptric  masks;  this  would 
light  those  portion  of  the  roof  which  are  now  in  shadow.  He 
propoMa  to  illuminate  the  whole  of  the  panels  in  the  central 
part  of  the  roof.  Would  propose  the  "  .Atmospheric  Bude 
Light,"  with  concentric  burner!*,  as  used  in  the  old  House.  He 
would  place  small  masked  lights  concealed  under  the  gallery,  su 
as  to  illuminate  under  it,  and  to  illnmintite  the  memtjera  who 
«it  below,  and  also  the  back  panels.  It  would  be  necessary  to 
make  it  a  masked  light,  because  a  naked  light  would  be  offensive 
to  their  eyes,  and  po»iibly  seen  from  the  House;  a  masked 
light,  shedding  its  radiance  over  the  whole  of  the  panel-ceiling 
of  the  gallery,  would  not  be  Men;  it  would  diffuse  it.self  gene- 
rally, and  Hould  be  agreeable  to  the  eyes.  An  the  quantity  of 
light  required  under  tbe  galleries  is  small,  spring  wax-lighta 
maybe  used,  properly  placed  and  made  for  the  purpose;  they 
must  be  made  to  burn  fur  twelie  hours,  and  constructed  to  be 
fitted  to  the  catoptric  mask.  Witness  had  tliem  in  the  old 
House  constructed  fur  that  purpose,  with  a  large  quantity  of 
wax  in  proportion  to  their  length;  they  were  placed  in  a  spring- 
Rocket,  so  that  the  flame  was  always  at  the  KJime  level,  like  the 
flame  of  a  carriage-lamp.  They  utied  to  burn  twelve  or  fourteen 
hours.  He  proposes  to  illuminate  tbe  gallery  by  placing  a  light 
between,  beliind,  or  in  a  lino  with  the  pillars  so  as  lo  reflect 
against  the  ceiling  below  the  front  of  the  gallery.  Taking  out 
the  pre^'nt  panels  and  substituting  glass  would  in  no  way  affect 
the  lieiiriiig;  which  would  he  the  case  if  the  panels  were  left 
open.  The  result  of  experiments  which  witness  has  made  with 
respect  to  the  colour  miMt  suitable  for  the  reflection  of  light. 
shows  that  silver  reflectors  are  the  best.  The  most  powerful 
reflection  k  from  white  surfaces;  the  least  powerful  is  from 
brown  or  black ;  you  Rnd  them  follow  nearly  in  the  same  order 
of  colour  from  while  to  block;  the  whiter  the  surface  the  more 
light  14  reflected,  (iold  h  practically  good;  experiments  were 
made  with  gilded  reflectors;  the  light  was  good,  and  pioduced  a 
very  agreeable  tint  upon  the  countenance;  persons  looked  very 
well,  particularly  when  it  was  a  deep  gilding.  Tbe  quantity  of 
light  reflected  from  a  gilded  surface  in  proportion  Uf  the  quan- 
tity of  light  that  would  be  reflected  fruin  a  white  surface,  was 
Icwi;  he  measured  it  by  ngood  photometer:  thinks  the  loss  wa^ 
in  the  ratio  of  one  upvn  five,  about  a  fifth  upon  the  (jilded  sur- 
face, was  lost.  Would  nut  recommend  gilding  as  a  matter  of 
economy  of  light,  but  a.<  a  matter  of  effect;  in  many  cases  it 
nitf^ht  he  used  with  advantage.  ^\'ouhl  recoiuuieiid  highly- 
polished  silver  reflectors:  they  arc  used  in  all  the  lighthouses  ; 
the  object  is  to  reflect  the  liglit  wt  effectively  and  prufitably  as 
|]U!«ibIe.  It  has  been  fuund  that  there  is  less  light  lo^t  from 
silver  reflector*,  properly  burnished  and  properly  curved,  than 
from  any  other  Kurface,  even  from  a  mirror:  if  the  redector  gets 
dull,  the  power  of  reflection  i«  considerably  reduced.  If  the 
panels  were  dead  silvered  in  the  same  way  us  if  gilded,  you  would 
get  a  quantity  of  light  from  it  greater  than  you  get  from  rough 
wliite  painted  surfaces;  ordinary  white  surfaces  are  a  series  of 
white  points  or  facets;  dead  silvering  would  be  much  tliesaroe 
thing.  80  that  a  system  of  silvering  might  be  applied  instead 
of  gilding,  which  would  answer  decorative  purposes,  and  at  thti 
same  time  give  a  very  good  reflected  light.  By  a  little  mixturo 
of  li($ht  blue  (if  introduced  with  taste)  the  effect  might  be  very 
pleasing. 

Abnoit  (Neil,  M.D.) — There  cannot  be  a  perfect  system  of 
warming  and  ventilating  in  a  building  having  separate  rooms,  if 
there  is  a  deficiency  in  respect  to  any  one  of  the  following  par- 
ticulars:— First,  means  of  moving  through  the  building  steiidity 
the  definite  quautity  of  pure  air  known  to  be  required;  secondly, 
meautt  of  duly  distributing  this  air  to  the  diltereul  rooms  and 
compartments;  thirdly,  means  of  properly  diffusing  the  air  in 
each  rnum;  fuurthty,  tit  means  of  discharging  the  vitiated  air 
from  the  room;  fiftiily,  nieansof  giving  to  the  mr  the  tit  tempera- 
ture; and,  liislly,  means  nf  giving  the  fit  moiriiure.  The  more  the 
apparatuai  is  rendered  >telf-re(julating,  or  Independent  of  the 
constant  watching  and  interference  ul  attendiuit!(,  the  better  it 
is  likely  to  be  both  jls  to  performance  and  ecuiiumy.  Kven  the 
learned  have  undoriitood  that  the  air  ue  breathe  is  as  much  li 
material  subaitance  as  the  water  we  drink  or  the  ftmii  wv  ext,  mid 
may   be   mingled    with   poiMins  as   theM  may   be,     A   hundred 
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vears  ago  nobody  on  earth  knew  that  there  was  such  a  suhetance 
m  nature  Bs  Diy^ciL,  now  railed  also  vital  air,  wh'u'h  is  one  of 
the  elenieiiiti  uf  our  atmosphere,  but  which  constitutes  also  four- 
fifths  by  weight  of  the  h  hnle  iiubirtance  of  the  iwenn,  anil  nearly 
one-third  by  weight  of  the  sulida  forming  the  cruet  of  the 
earth.  In  resjiiraiion  the  oxygen  which  enter*  the  lung«  takes 
from  the  bitiod  there  nome  carbon,  and  return*  as  carbonic  acid 
eag,  whiirli  rnnnot  oafcly  he  breathed  again,  and  therefore  haxto 
be  removed  by  ventilntiun.  The  natur.il  ventilation  of  persona 
is  produced  by  the  warmth  of  their  breath  and  tlie  wind.  The 
poiHunoufi  hot  breath  being  lighter  than  the  surrounding  air,  is 
ouoycd  up,  and  the  wind  carries  it  away.  WnWa  ami  roufa  of 
houses,  however,  by  ureventing  these  natural  movements,  s(wn 
made  men  aware  of  tne  nece»t>ity  of  ventilation ;  therefore,  even 
of  old,  when  cruwdH  had  to  meet,  thev  did  so  in  the  open  air. 
Smaller  numbers  found  that  they  could  meet  under  cover,  and 
yet  breath  comfortably  for  a  while  if  they  had  open  dotirs  and 
windows.  Then  appeared  more  spacious  houses,  and  particularly 
with  Jsrge  space  above,  us  in  catbedraU;  then  openings  fur  air 
were  formed  in  building*  below  and  above.  The  hi>jtory  of  the 
attempts  to  ventiliitu  the  F<ngish  Ilousea  of  PnrUament  during 
the  hitit  100  years  is  curiously  inntructive,  both  as  proving  that 
the  art  of  ventilation  is  a  vary  new  art,  and  as  showing  the  Ktf>i>H 
by  which  the  art  has  advanced.  For  a  long  while  the  only 
meamt  of  ventilation  in  the  Iloui^e  of  Commons  were  four 
upeninrs  made,  by  order  of  Sir  Christopher  Wren,  in  the  ceiling 
of  the  House,  of  a  foot  ftpiare  each ;  short  tubes  »  ere  placed  by 
him  over  thei>e  openings,  to  make  them  draw  more  strongly; 
then  (ires  were  lighted  in  connection  with  the  tuheis  still 
further  to  increase  the  effect.  Another  adviser.  Dr.  Uexaguliers, 
for  the  purpose  of  extracting  the  foul  nir  from  the  roof,  intro- 
duced a  fan-wheel  over  the  ceiling  of  the  houHC,  which,  ntthough 
answering  better  than  anything  which  had  preceded,  was  (jtili 
vtry  unsatiafuctory.  Then,  about  thirty  yeamago.  Sir  Humphrey 
Davy  being  consnlled,  cau*ed  two  iron  tubes,  of  one  foot 
diameter,  tube  made  as  channels  for  vitiated  air,  lejiding  from 
the  ceiling  thmugli  tlie  roof,  and  in  their  course  piissing  through 
firea  to  heat  the  air  in  them.  Uutthi8  8chcnleal^oHipn;l^y  filled, 
owing  to  the  smailne-ts  of  the  tubes  and  the  weakness  of  the  fire. 
Not  fong  after  happened  the  destruction  of  tlie  Houses  by  con- 
flagration. In  the  lempurary  House  of  (.'ommons  whicli  suc- 
ceeded, Dr.  Ueid  had  the  merit  of  exhibiting  for  the  first  time 
an  air-moving  mechanism  equal  to  the  demand.  It  wag  hiA 
great  heated  chimney,  ICX)  feet  high,  and  with  internal  urea  of 
nearly  luu  flijuare  feet.  It9  performance  gave  great  satisfaction. 
In  the  present  new  Hous^es,  similar  gigantic  cliimneys  again 
appear;  and,  in  addition,  there  nre  gigantic  fan-wheel*,  moved 
by  steam-engines  and  powerful  Bteam-jetH,  fnmiliar  now  to  the 
public  eye  in  the  chimneys  of  engines  on  railways.  Those 
enumerated  can  be  uned  to  produce  the  one  or  the  other  of  two 
effects,  which  have  been  distinguished  by  the  names  of  the 
plenum  and  the  vacuum  movements;  the  first  blowing  pure 
air  into  the  House,  ko  as  to  force  un  equal  quantity  of  foul 
air  out ;  the  second,  extracting  foul  air  from  the  House,  and  so 
drawing  in  (to  use  a  popular  phrase)  an  equal  quantity  of  fresh 
air.  '1  he  plenum  is  the  more  uimple  of  the  two,  iind  lias  r.on- 
Biderable  advantages".  A  plenum,  produced  in  another  way,  is 
already  familiar  to  the  public,  in  the  fhape  of  a  gasometer,  as 
Keen  wcirking  in  great  perfection  at  all  the  common  g.is-workfl, 
distributing  over  a  great  town  one  kind  of  air  from  a  central 
station,  with  uniform  force,  and  with  certainty^  to  all  the 
hou)>es,  from  garrets  to  cellars,  of  the  town.  The  gasometer  is 
a  simple  mechanical  means  of  moving  air,  without  fnil,  upon 
the  plenum  principle.  Connidering  that  it  can  he  made  to  act 
with  any  desired  steady  force,  that  it  is  cheap,  and  easily 
managed,  and  is  oluays  hy  its  visible  movement  declaring 
accurately  the  amount  of  work  done  by  it,  we  may  wonder 
that  it  has  so  lately  been  introduced  as  a  ventilating  agent. 
Some  of  the  advantages  of  a  plenum  used  in  ventilation  are, 
that  it  makes  impottsible  the  entrance  into  the  place  so  supplied 
with  air,  of  smells  from  drains,  or  of  amoke,  and  lessens  or 
prevents  altogether  the  leakage  of  gas  from  pipe.*.  That  will 
depend,  of  ciiurse,  upon  the  pressure  of  the  air  in  the  room, 
as  compared  with  the  pressure  of  the  gas  in  the  pipe.  A 
plenum  always  lessens  the  chance  of  leakage,  and,  it  stronK^, 
might  prevent  it  altugether.  With  a  plenum  in  a  room  all 
crevices  are  made  outlets  instead  of  inlets  ;  cold  air  cannot 
come  in  ;  if  any  door  is  open  the  air  flows  out.  The  vacuum 
again  has  the  disiidvarituge  of  favouring  the  entrance  of  all 
theae  impuritiea  into  the  house;  every  crevice  with  it  becomea 


an  inlet  ready  to  admit  smoke,  ur  gas,  or  smells  from  the 
kitchen,  or  any  other  source  of  impurity.  Mechanical  power 
enough  exists  in  both  Houses  to  move  the  air  thntugh  with  the 
required  force;  but,  owing  to  the  complexity  of  the  arrange- 
ments increased  attention  and  intelligence  wtU  be  required  in 
the  attendrints,  and  the  chance  of  irregularitlea  greiiter.  Con- 
siders the  apparatus  already  completed,  or  in  progress,  may  b«  , 
made  to  work  very  well,  l*  in  favour  of  the  single  system 
of  the  plenum  movement,  It  being  so  simple.  At  present  the 
diritributioo  is  made  by  having  channels  to  every  room,  and 
every  cliauneL  with  its  simple  valve  or  door,  which  ha«  to  be 
more  or  leas  opened  or  shuU  as  found  necetaary,  by  attendants 
always  watching.  Instead  of  the  simple  doors  or  sluices, 
which,  if  loft  in  any  6xed  position,  allow  very  different  quanti- 
ties of  air  to  pass  us  the  moving  force  or  resistances  vary,  he 
advises  self-acting  regulating  valves,  of  a  kind  which,  when 
adjusted  to  any  known  degree  maintain,  notwithstanding  any 
accidental  change  of  forces,  a  uniform  current  or  supuly  until  a 
new  adjustment  be  made,  There  are  at  present  safficient  means 
of  distribution,  but  only  with  hand  regulation.  'I'lie  present 
channels  are  sufficient  fur  the  dintrihutiim  of  the  air,  either  by 
vacuum  or  plenum,  'i'he  apparatuu  at  York  Hospital  is  on  the 
self-regulftting  principle;  the  water  which  enters  for  the  general 
purposes  of  the  hospital,  in  falling  from  a  high  cisleni  to  lower 
one*,  furnishes  the  power  for  moving  this  miichine;  it  acts  on  a 
small  water-engine,  which  keep>)  up  the  motion  of  the  air-pump 
night  and  day  without  cessation;  the  number  of  strokes  is  de- 
termined by  a  cock  in  the  descending  pipe.  Thinks  by  this 
apparatus  one  pint  and  a  quarter  of  water,  descending  from  a 
height  of  GO  feet,  injects  UO  cubic  feet  of  air  at  every  double 
stroke  of  the  pump,  and  eight  atrokes  In  the  minute  give  t ha 
required  quantity  uf  3000  cubic  feet  of  air  in  a  minute.  The 
engineers  to  the  Board  of  Health  made  an  estimate  that  it  would 
ixwt  about  one  shilling  a  day  for  the  whole  expenses  uf  the 
apporatu!*,  the  working  power  (even  if  the  water  flowed  to 
waste),  and  the  superiutendence.  The  air  enter*  the  wards  by 
chinks  rouikd  the  skirtitig-buaid  in  sheets  as  thin  as  the  blade 
of  a  knife,  and  so  miI^(les  at  once  completely  with  the  air  of  the 
ronm;  it  passes  away  by  the  openin^js  near  the  roof,  and  as, 
when  diluted,  it  is  nut  hu  hot  as  the  breatli  uf  the  parlies  in  the 
mom,  the  breath  rises  and  escapes  first.  Dr.  Arnott  stated  what 
the  diffiuing  power  is,  and  also  what  he  consiiders  to  be  the 
differoince  between  ditstribution  and  diffusion.  The  distribution 
\*  made  tn  the  separate  apartments  of  the  House;  the  diffusion 
U  the  sending  of  the  air  equably  over  any  single  apartment.  If 
there  were  a  crowd  assembled  on  a  field,  in  the  wind,  the  people 
on  the  windward  side  would  have  pure  air,  those  to  leeward 
would  inhale  the  breath  of  others  near  them.  As  the  smoke  of 
London  accumulates  to  leeward  on  a  windy  day,  and  the  air  is 
pure  to  windward,  eo  it  is  with  the  breath  of  a  crowd.  If  there 
were  no  means  of  ventilating  a  room  but  by  open  doors  and 
windows,  some  of  the  company  would  have  too  much  and  others 
too  little.  The  idea  uf  perfect  ventilation  for  a  crowd  is  sug- 
gested by  seeing  birds  un  a  tree,  where  the  air  enter*  below  and 
passes  up  between  them,  and  no  one  is  taking  air  from  another. 
The  pierced  floor  of  the  House  of  Commons  exhibits  a  like 
result:  the  air  is  diffused  hy  entering  an  apartment  under  tbe 
floor  of  the  House,  and  then  rises  through  narrow  apertures 
equally  to  every  person.  The  difliculty  connected  with  this 
matter  is,  when  the  quantity  of  air  passing  is  considerable,  to 
convert  the  sharp  jets  which  traverse  the  apertures  under  the 
impulse  of  the  ventilation  movement,  into  a  diffioted  slow- 
iniiving  mASS  of  air  like  what  may  rise  among  the  branches  of  a 
tree  in  a  calm;  a  sensible  draught  or  ctirrent  of  air  in  a  room  is 
unpleasant,  and  unless  the  air  be  properly  warmed  is  dangerous. 
Various  means  of  slackening  and  diffusing  air-currents  are 
known,  Ktich  as  the  great  mullipticatiuii  of  the  openings,  dif- 
fusing covers  placed  over  the«e,  the  hair  carpet — and  such  are 
adopted  in  both  Houses;  hut  he  doubts,  from  the  complaints 
made,  whether  with  the  completeness  required.  Considers 
there  are  at  pre-^ent  suihcient  means  for  diffusion.  If  he  hnd  to 
arnuigo  the  ventilation  of  the  House  of  Commons  with  its 
prcseuL  means,  or  any  menuH,  he  would  bring  the  air  in  from 
the  floor;  iiltimuKh  the  downward  current  from  the  ceiling 
would  more  directly  prevent  t)ie  rising  of  dust  from  the  carpet, 
and  any  sensible  draughts  among  the  feet.  The  bringing  of  sir 
in  at  the  ceiling  is  a  less  natural  mode,  as  in  oil  temperate 
climates  the  iiir  which  we  breath  ascends  to  pass  away;  and 
if  an  artiliciiil  ventilating  current  descend  only  as  fiut  as 
the  hot  breath  tends  to  rise  through  it,  that  breath  will 
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■lulate  round  tht  mouths  of  persons  there,  and  may  he  hreathed 
Bgnln.  Then,  l>e<mu8e  cooler  heavy  air  above  cannot  regKiM 
quietly  or  evenly  on  wami  Hjfhter  air  beneath,  more  than  water 
can  rest  on  oil,  the  uure  air  will  descend  irrp|[ularly  in 
•ome  p.irt»L,  and  the  hot  breath  will  rise  irrejrularly  in  others, 
and  the  desired  uniform  downward  mnveinent  will  be  prevented. 
I  Still,  Dotwithotanding  the  objection  stated,  if  the  speed  of  the 
I  descending  air  be  rendered  cuiiHiderable,  and  if  the  expense  of 
■endioff  the  much  larger  quantitv  of  air  required  thmuffh  the 
House  M  not  reijardea,  it  Is  pottsihle  to  ventilate  veiy  fairly  by 
•  downward  current.  I'refi'rence  to  be  given  to  the  mode  of 
ventilating  from  below;  the  pierced  floor  of  the  Moutte  nenrly 
■newers  tliis  purptme.  Theie  is  ri-<k  of  its  carrj'ingup  du»t,  and 
the  following  are  among  precautiong  u»i«d  in  legard  to  this: 
daily  cleaning  the  carpet!^;  having  the  parts  of  the  tltmr  most 
trodden  upon  left  solid  or  unpieroed,  so  that  no  air  can  pa^ia 
through;  or  if  pierced,  having  separate  air-channeU  underneath 
them,  by  which  a  downward  movement  of  the  air  can  be  there 
established,  while  the  upwanl  movement  goes  on  elttewhere; 
^•nd  lastly,  on  the  principle  of  road- watering,  it  has  been  pro- 
IfKiwd  to  keep  the  gangways  or  portions  of  the  carpet  mi  which 
^persona  chiefly  tread,  moif>tenea  a  little  by  threads  absorbing 
'  water  from  below,  an  for  the  wet  bulb  of  the  common  hygro- 
meter. The  air  should  be  let  in  over  the  whole  flt>or,  except 
irhere  tlie  principal  gangways  are,  and  also  from  »ome  perpen- 
r^dicular  surfaces  about  the  steps  of  the  flfior  and  benchei*.  An 
I  upward  ventilation  would  be  imperfect  if  no  part  of  the  carpet 
vere  used,  but  at  the  gangways  there  might  he  a  down-draught 
through  the  carpet ;  bringing  the  air  in  at  the  ceiling  U  an 
unnatural  mode.  It  U  of  great  consequence  that  all  the  air 
I  which  enters  should  be  nifted,  by  paaaing  through  wire-gauze,  to 
prevent  the  entrance  of  dirt.  Tnere  could  be  no  diflirulty  in 
carrying  into  effect  the  plan  of  creating  a  plenum  in  the  House 
by  having  to  force  the  air  through  the  carpet.  Objects  to  the 
ventilating  current  descending  from  the  roof.  There  are  diffi- 
cultieri  in  the  way  of  lighting  the  House  in  the  event  of  ventila- 
tion conting  from  the  roof;  the  over-heating  of  the  upper  por- 
tion of  the  House  can  be  better  overcome  by  the  aitcending 
■ir'iitem.  In  cane  of  the  intrfiductiun  of  warm  air  from  the  roiif, 
[  It  ia  doubtful  whether  the  members  would  derive  any  benefit 
from  it  whiitever.  Does  not  approve  of  the  system  of  ventila- 
tion in  the  Iluuxe  of  Lords.  iVopowe  s  simple  mode  for  dis- 
charging the  vitiated  air  where  it  tends  to  accumulate,  by 
diBcli«rging  it  at  the  roof  tlimugh  the  vitiated  air-chunnels 
townrils  tlie  uif-<.:a«t  »li»ftn,  moving  chiefly  under  the  influence 
of  a  plenum  impulse  from  below,  aided  hy  the  action  of  the 
simple  chimney-ithnft.,  through  which  it  escapes  to  the  atmo- 
I  sphere.  Sees  no  difficulty  in  adopting  the  system  of  the  plenum 
1  movement  only  in  the  ventilation  of  the  Ilou^e  of  Commons. 
With  a  perfect  system  of  ventilation  there  would  be  no  need  of 
pumping  or  forcing  out  the  vitiated  air.  The  discharging  aper- 
tures for  the  vitiated  air  in  the  House  of  Commons  are  sufGrient 
for  the  adoption  of  any  syKtem  of  ventilation.  The  greater 
density  of  the  atmoMjihere  within  the  House  by  witness's  plenum 
system  would  be  very  little,  nut  sufficient  aensihly  tu  affect  the 
respiration.  One  system  of  veuliltilion  would  answer  for  the 
whole  of  the  House  of  Commons  buildings,  ah  well  as  the  House 
ittielf.  Necessary  for  the  jier-ton  charged  with  the  ventilation  of 
the  HouHeH  of  Parliament  to  have  citniplvtc  control  of  the  means 
necessary  for  accomplishing  it.  Objects  to  the  present  system 
of  giving  to  the  lloune  the  fit  degree  of  temperature  by  iniMinK 
of  steam.  The  distribution  of  the  machinery  luid  pipe^^  for 
warming  the  Houie  is  good,  and  might  be  applied  in  tne  carry- 
ing out  of  witness's  system.  In  nnsiwer  to  a  quciaion,  AVhat'is 
the  heHt  mode  of  itu|ip]ying  moitsturc  to  the  air  of  the  Housed 
he  said  the  importance  of  the  moisture  in  air  he  need  not 
speak  of;  pertionH  knew  that  a  nurth-eii>tt  wind  in  spring  is  very 
dry  and  cold,  and  that  coming  upon  the  body  it  nbttorbH  the 
moisture  from  both  external  and  internal  (turfiicet:,  and  occasions 
great  discomfort.  A  soutli-weHt  wind  tH  the  opptKiie  in  these 
psrticulara,  being  warm  and  moist.  Hence,  in  cold  and  dry  windx 
it  had  been  deemed  important  fur  pen«ons  in  weak  hetil'th,  and 
even  fur  perttons  in  Htrong  health,  lut  precaution,  that  a  due  pro- 
portion of  moiature  should  be  added  to  the  air:  common  menns 
bave  been  to  hang  up  wet  cloths  in  the  place,  or  to  let  a  jet  of 
steam  pans  in.  'I'he  simplcat  mode  for  targe  buildings  he 
believcK  to  be  that  of  jetting  steam  from  a  pi|io  with  brunches 
placed  in  the  chnnnet  by  which  the  air  enters.  Tho  steam 
should  be  unifornily  diffused.  It  i.s  ca«y  to  let  more  or  less  enter 
«s  may  be  desired,  by  turning  tlie  steam-cock;  the  hygrometer 


would  show  always  what  qunntit?  of  moisture  was  in  the  sir. 
AH  air  which  is  warmed  from  a  low  to  a  high  temperature  Is 
thereby  made  capable  of  di'^solving  a  Isrgcr  quantity  of  moisture 
to  make  it  like  the  ordinary  atmoaphcric  air.  J'he  healthiest 
state  of  the  atmoKphere  in  respect  of  moisture  is,  with  a  differ- 
ence of  about  H  degrees  of  temperature  between  the  wet  bulb 
and  the  dry  of  the  hygrometer.  He  would  apply  steam  for 
moistening  the  air  onlv  in  winter;  in  summer  using  evapo- 
rating surfaces  or  the  cold  water  jet ;  artiflcial  rain  haa  been  made 
to  fall  into  a  channel  by  which  the  pure  air  was  entering  n 
building:  this  cools  the  air,  and  if  the  air  be  dry  moistens  It. 
He  pAHsed  into  the  gallery  when  the  lamps  were  burning,  and 
found  the  heat  from  them  very  oppresmve  there.  The  lamps 
when  lighted  up  in  the  Houxe,  already  warm  enough,  become 
like  a  bhizing  fire  lighted  in  a  summer  apartment.  In  this 
coMimit tee-room  lately,  an  honourable  member  reported  some 
experiments  which  he  had  made  on  the  difference  of  temperature 
in  different  dit^tances  from  the  lamps  in  the  upper  part  of  the 
llodse,  according  perfectly  with  what  witneiis  oWrvcd.  Jjight 
from  above  is  the  most  natural  light  to  us;  for  the  sun  sheda  nia 
light  from  above;  but  where  light  is  united  with  much  heat,  as 
in  the  fiunbeam,  or  in  the  illumination  of  the  mass  of  gas-lamni 
in  the  House  of  Commons,  a  screen  become?)  neceasaty.  In 
nature,  the  hair  of  the  heft<l  even  of  the  naked  savage,  defends 
him  from  the  sun;  among  civilised  people  we  see  the  turban 
answering  this  purpon^e;  the  lint,  the  umbrella^  the  parasol,  and 
»4o  forth;  frequently,  persons  exposed  to  the  hot  sun  with  the 
head  uncovered  are  nffecled  with  head-ache,  coup  de  soirit^  l">l<*yi 
itc;  the  lower  animals  seek  the  shade  of  trees.  Now,  the 
intenne  heat  upon  the  heads  of  members  Kitting  in  the  gallerj 
of  the  House  of  Commons  is  oppressive,  and  nut  without  danger  ; 
it  seemn  essential,  therefore,  if  the  House  X'i  to  be  lighted  chiefly 
from  the  top,  which  probably  is  the  best  mode,  that  there  ghoul^ 
be  sonio  screen  to  give  protection.  It  happens  conveniently 
that  the  i>ubBtancc  of  gluits,  although  allowing  the  heat  of  the 
>(un  tu  paMM  with  the  light  (as  provetl  by  the  action  of  a  burning- 
glass),  arresta  the  radiant  heat  of  ordinary  combustion;  this  is 
familiar  to  us  in  the  instance  of  a  glass  screen  standing  before  a 
drawing-room  fire:  a  person  sits  on  the  distant  side  of  the 
screen  and  feeU  nothing  of  the  radiant  heat  of  the  fire;  the 
glass  itftetf  becomes  hented  just  as  a  sheet  of  iron  would  be,  and 
then,  as  a  new  centre  diffusett  the  heat  which  falls  upon  it  in  all 
directiouK,  instead  of  letting  it  pass  on  to  the  person  screened. 
Lnmp-glaMsea  themselves  being  near  the  flame  nmy  become 
almost  red  hot,  but  a  sheet  of  ^'fam  at  a  greater  dixtance  remain* 
comparatively  cool.  If  the  lamps  in  the  House  of  Commons 
were  raised  m  near  the  ceiling  ns  that  a  flour  of  glaas  could  be 
placed  beneiith  them,  Heparuting  them  in  fact  from  the  House 
allogetherf  and  causing  them  to  be  supplied  with  air  from 
above,  neiirly  the  whole  light  of  the  lamps  would  enter  and 
descend  into  the  Huu»e,  with  very  little  of  the  heat.  It  had 
been  proposed  fur  the  late  House  of  CommouR,  by  Ur.  Reid,  to 
place  the  InmpK  outside  altogether,  above  the  ceiling  and  on  the 
outtide  of  the  windows.  Side-lights  might  be  placsd  where  the 
painted  windows  now  are.  Con^iderK  a  system  of  lighting  by 
wax  candles  exceedingly  inferior,  for  many  reasons,  to  gaa- 
liithting  well  managed.  The  system  of  gas-lighting  for  the  Houwe, 
with  a  false  glass  roof  and  the  li^ht^  above  it,  would  be  »»uifi- 
cient  for  lighting  the  iloui>e  of  <  'ommuns.  Until  the  Inte  House 
of  ('ommons  existed,  there  never  was  in  the  world  a  room  in 
which  .'tOO  or  more  persona  could  ait  with  comfort  for  10  hotim 
in  tlie  day,  and  day  after  day;  it  was  a  perfect  novelty  in  regard 
to  the  cctunce  of  ventilation. 

Clabu  (\V'illiam,  C.E.,  Assoc.  King's  College) — Has  applied 
Mr.  tiurney'i  system  of  ventilation  at  the  Court  at  Hull.  At 
tlic  time  he  wsB  engaged  there  he  found  that  the  upward  system 
of  ventilation  had  been  adopted;  air  was  admitted  from  the 
exterior,  ahich  came  into  contact  with  hot-water  pipes.  The 
stench  in  the  court  waa  very  great  indeed,  owing  principally 
to  the  peculiarity  of  the  persons  who  attend.  He  re-established 
the  downward  ventilation  by  erecting  nn  air-shaft,  ahich  in 
connected  with  the  building  hy  clianneU  passing  under  the 
flonm;  a  Heries  of  steam-jets  are  placed  in  the  shafts,  Mhich, 
when  in  action,  exhautit  the  air  from  the  building.  Air  is  ad- 
mitted at  a  high  level;  the  result  i><,  the  sir  enterti  the  court 
through  the  windows  near  to  the  ceiling,  tho  openings  being' 
properly  regulated.  'J'he  velocity  u-ith  uhirh  the  external  air 
conie>4  in  i^  not  found  to  be  ut  all  ubJL'ctionable.  The  air 
within  the  building  is  warmed  by  steam-pipcft,  pliced  round  tho 
interior  above  the  floor,  by  the  front  of  the  scatM,  and  round 
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the  pnnfnriiys  of  the  court.  This  arttfirinl  means  of  wnrminii; 
iu  uftj>d  iinly  when  there  are  a  few  persons  in  the  court,  or  when 
A  numhpr  Ruddenly  leave.  Doe*  not  imafcine  thai  perwn* 
breathinff  retain  a  certain  portion  of  the  foul  air  around  them 
fun  length  nf  time,  but  thinka  the  extent  to  which  the  exhaled 
fpiies  ascend  ia  verynmch  leK!i  thnn  is  ^i'ni>rnlly!iuppo«ed.  IVhen 
it  U  considered  that  one  of  the  moiit  abundant  inipuritic:^ 
carbunio  acid,  is  as  heavy  at  SJO"  ns  pure  air  is  nt  60^  that  the 
specific  pravity  of  the  combined  gMes  ih  as  pvat  at  the  temfW- 
rature  of  liH'  o'r  70°  as  the  pure  atmosphere  is  at  fiO",  and  when 
a  person  breattiiniLr  upon  a  thermometer,  in  an  atmosphere  of 
GO  ,  and  at  n  distance  of  ]3  inches  from  the  mfiuth,  cimnot 
raise  the  thermometer  so  high,  then  it  mu«l  betoine  nppn- 
rent  that  the«e  ^anen  du  not  niiceiid  no  far  as  is  generally 
supposed;  at  all  events,  they  can  only  ascend  while  thev  retain 
their  temperature;  but  inasmuch  n<i  the  tempentture  becomes 
diluted  by  mixing  with  other  ntnionpliere,  they  have  a  ten- 
dency io  obey  the  law  of  frravily,  momp  being  heavier,  others) 
lighter,  particulHrly  in  a  rrowded  assembly,  who  beinst  perfectly 
still,  caused  but  a  very  slight  mechanic;)!  disturbance  of  the  air. 
They  would  »tart  at  abont  94°;  98^  ia  the  temperature  of  the 
body.  Hha  been  engaged  to  ventilate  the  assize  courts  at  York 
upon  the  same  principle,  where  he  has  intrtMluced  a  heating 
bnttei'y  »>t  the  means  of  raising  the  tempcrnture;  and  is  about 
to  introduce  the  aume  at  the  courts  in  the  neighbuurhoud  of 
Beverley. 

Ua(  kes  (Sahuki.  WmrriKLn,  Architect) — Objects  to  (he 
rinciple  of  ventilation  adopted  by  Sir  C'hiirles  Barry  in  the 
Jouae  of  Lords  and  the  committee-rooms,  and  to  the  manner  in 
which  it  is  developed.  In  the  system  of  ventilation  ad<iptcd  by 
witness,  the  object  has  been  tti  approxtmHle  an  nearly  as  possible 
to  the  principlea  of  natural  veutihition.  In  natural  ventilation, 
fiir,  rendered  warm  by  radiation  from  the  earth's  surface,  ascends, 
its  place  being  immediately  supplied  by  nirof  n  lowerteniperature. 
In  artificial  warming  and  ventilation  the  object  is  to  maintain 
an  agreeable  tenipeniture  of  iiure  nir,  about  (i3",  upon  the  same 
natural  principle,  fresh  air  of  modif.ed  temperature  rontiniihlly 
entering  at  the  low  level  to  supply  the  place  of  the  vitiated  air 
vhicli  is  escaping  at  the  liigb  level  or  ceiling  of  the  room.  For 
the  House  of  C'ummons  the  air  should  be  introduced  through 
channels  beneath  the  floor,  entering  the  Hourto  at  places  where 
it  woulil  not  be  inconvenient  to  any  person  sitting  or  t-tandiiig. 
The  mode  of  warming  the  air  wonld  be  by  a  machine  formed  of 
a  s«rte«  of  flat  vertical  vessels  (full  of  heated  water),  incluKed 
in  n  chuniber,  the  cohl  fre>>h  air  entering  beneath  them,  and 
having  passed  between  them,  and  become  warm  in  its  passage, 
it  IK  diiichnrged  into  a  flue,  and  thence  into  the  House.  In  each 
of  thefee  Hat  vesKels  the  water  circulates  ;  and  it  in  not  by  con- 
duction, but  by  the  water  circulating  in  carh  vessel,  that  the 
surfaro  becomes  of  the  temperature  rcquirml  tn  wnrni  the  air 
suQiciently  to  enter  the  room,  according  to  the  state  of  the  ex- 
ternal atmosphere.  The  vitiated  air  ei^capes  from  the  ceiling  ia 
channels  provided  fur  that  purpose,  communicating  with  an 
external  Kliaft.  >\'itne8S  does  not  propose  to  use  any  tractive 
power  at  iJI,  but  considers  the  natural  upward  passage  of  the 
vitiated  and  hotter  air  to  be  iidtipiale  to  produce  ii  sufhcient  and 
coniitantly  recurring  supply  of  fresh  air  into  the  building.  It  Is 
impossible  successfully  tuiijiply  a  forced  ventilation  to  the  Houses 
of  Varliament.  The  system  of  ventilation  in  the  t'olney  Hatch 
Asylum  is  by  the  VAcnunt  principle,  and  performs  jtatisfRctorily. 
The  principle  of  veniiUition  adopted  in  the  House  of  C'ommons 
is  at  jiresent  iacomjilete;  tJip  supply  of  fresh  air  is  not  ade^iuate 
to  the  ie4[uirenients  of  the  llouste,  atid  duie^quently  there  is 
not  an  escape  of  the  vitiated  air.  The  variety  nf  tfmpyratnre 
in  the  House  is  in  consequence  of  the  air  being  uneipiully  dis- 
charged into  the  chamber  from  which  the  ventilators  which  feed 
the  flouKe  with  air  open;  some  portion  of  the  ci»ld  air  enters  at 
some  ventilators,  while  at  others  the  air  is  escaping.  The 
admiiision  of  fresh  nir  is  stifled  by  the  perforated  floor  being 
Covered  with  a  cnrpet ;  there  would  be  plenty  of  freah  air  passing 
through  if  the  carpet  were  removed.  Xl'ilness  does  not  consider 
that  when  the  worti^  arc  completed,  and  the  whtple  principle  in 
force,  that  the  ventilation  will  be  satisfactory.  The  gas-lamps 
would  have  no  prejudicial  effort  in  an  upward-current  venlita- 
tion.  The  veniilittion  of  Exeter  Hall  is  natural  vctitilatiun,  and 
acts  suct-cssfully.  The  artificial  sysftem  of  venlilatiun  adopted 
by  witness,  whii'^h  has  been  found  successful  in  the  Kevenil 
buildiiigfi  in  which  employed,  is  exceedingly  simple  in  construc- 
tion, and  ea^y  of  regulation;  it  is  what  is  called  -Mr.  Price's 
plan.     The  diffusion  of  air  under  witnestt'ii  system  iti  under 


complete  control.  Witness  prefers  the  tractive  power  of 
ventilation  only  to  the  forcing  power,  or  the  union  of  the  two. 
The  present  apparatus  for  the  ventilation  of  the  House  of 
(..'ummons  is  not  applicable  to  what  witness  considers  a  complete 
system.  Is  of  opinion  that  where  there  ia  a  current  of  air 
passing  through  a  vault  a  very  disngreeable  close  tmell  will  be 
discoverable  in  the  air.  The  mode  which  witness  should  ddopt 
for  improving  the  warming  and  ventilation  of  the  Ilou»e  of 
Commons  would  be  this:  he  would  adopt  the  plan,  as  in  the 
House  of  Lords,  of  covering  the  whole  floor  over  with  le.-jd,  and 
the  carpet  exactly  a»  in  the  Hou^e  of  Lords;  then  calculate  the 

Juantity  of  air  that  would  be  nec-essary  to  pant  through  the 
louse  thoroughly  to  warm  and  ventilate  it,  and  have  a  sulficient 
number  uf  openings  where  it  would  not  be  inconvenient  to  any 
of  the  members  sitting,  and  admit  the  air  in  those  parts  through 
ventilators;  then  there  would  be  a  very  gcutlc  radiation  from 
the  floor  itself,  and  the  admission  of  air  through  the  venti- 
lators provided  for  it  would  be  suflicient  to  sustain  ample 
ventilation  tii  the  lIou»e,  and  warmth  too.  The  warm  air  would 
naturally  pass  off,  but  if  it  required  it  he  would  apply  a  proper 
contrivance  to  rarefy  the  air  in  the  extracting-shaft.  The 
system  of  warming  proposed  by  witness  would  be  perfectlv  under 
command,  so  that  it  could  he  r.-iised  or  lowered  at  pleat^ure. 
\i'itness  does  not  agree  witli  Mr.  (iurney  that  by  liis  system  the 
Imrnmetric  balance  could  be  preserved  to  such  a  nicety  that  a 
window  might  be  opened  without  any  runh  of  cold  air  being  felt. 
rropf^ses  to  moisten  the  air,  after  it  has  passed  over  the  plates, 
by  evaporation:  he  places  the  water  for  evaporation  in  the  warm- 
air  flue,  in  a  shallow  pan,  and  allows  it  grndnally  to  moisten  the 
air.  The  mo<te  adopted  by  Dr.  Keid  to  diffuse  the  cold  and 
fretih  air  is  quite  inadequate  to  its  purpose.  At  present  the  air 
is  stifled  in  its  very  first  discharge  by  the  carpet  covering  tha 
whole  of  the  orifices  in  the  floor.  Would  confine  the  uprise 
of  tempered  air  to  certain  portions  of  the  House,  instead 
of  making  the  entire  floor  a  clmnnel  for  the  uprise  of  fresh  air. 
Placing  ventilators  fur  the  adminsion  of  sir  on  the  risers  of  the 
steps  in  the  gangways  to  the  i-eatm,  would  be  the  beut  pusitioo, 
as  there  would  l>e  little  or  noincunvenience  fcltllierefrum.  The 
c;eutre  of  the  House  wnuM  be  a  very  good  position  for  the 
admission  of  moderately  warmed  air.  The  present  li|;hting  of  the 
Mouse  is  not  injurious  ti>  any  contrivance  for  ventilation  on  the 
ascending  ptinciple.  U'itness  rniuld  admit  the  air  at  n  tempe- 
rature a  f^w  degrees  lower  thaii  that  at  which  it  uould  lie 
desirable  to  m.\intaiii  it  in  the  House.  Seven  appiiratiises 
are  required  for  the  ventilation  of  the  Colney  Hatch  Asylum, 
from  the  enormous  extent  of  the  building.  'Vitness  does  not 
give  Kxeterllall  as  at  all  a  perfect  specimen  of  the  application 
of  his  uriuciple,  but  merely  to  show  what  little  a!>t>i«tnnc«  to 
natural  ventilation  is  required.  The  double  system  of  letting 
the  air  enter  the  floor,  and  draw-ing  it  out  at  the  flour  mu»t 
operate  very  much  against  the  ventilation.  There  are  no  cbanneU 
now  existing  from  the  roof  of  the  House  of  Commons  tu  conduel 
the  vitiated  air  into  the  upper  air-shaft.  AVitness  see*  oo  great 
objection  to  the  adn)i.-i»ion  of  air  above  the  heads  of  the  persuos 
occupying  the  building,  if  it  were  necessary.  Witness  is  in 
favnur  of  ventilating  tlie  House  of  Commons  or  any  building  uf 
the  kind,  from  or  near  the  floor,  relying  upon  natural  means  of 
ventilation,  with  the  uHsistance  of  an  extracting-shaft,  witli  a 
rarefier  in  it  in  cme  of  need.  The  apparatus  now  in  u-ic  would 
not  be  suflirieiit  to  effect  a  complete  system  of  ventilution  ac- 
cording to  witncM*:*  ideaii.  The  pipes  arc  not  at  all  equal  ns  a 
wanning  medium  to  the  flat  vertical  vetif^eU.  Would  substitute 
for  those  pipt^s  Hut,  plates  with  hot  water.  One  apparatus  would 
take  the  whole  range  of  the  committee-rooms;  its  dimensions 
would  be  a  matter  of  calculation  as  to  the  surface  required. 
AV'itnptwV  apparatus  would  be  untch  better  regulated  and  under 
contrtil.  The  temperature  of  the  pipes  of  each  of  these  appa- 
ratuses, heated  by  steam,  is  obliged  to  be  maintained  at  'il^ ; 
while  the  water  will  circulate  at  much  lower  temperaturea, 
according  to  the  tempeiature  of  the  room.  He  would  dtspeoiie 
with  the  oteam-erigiue,  the  boilers,  and  the  fan.  M'ould  use  the 
air-courses  couueclcd  with  the  Victoria  Tower  by  constructing 
an  inner  independent  flue  thruugU  the  vhuUs  on  purpose  for  the 
cold  air,  and  eipial  in  dimensions  to  the  quantity  of  nir  which 
would  bt>  rcipiired  to  be  iLischurged  In  the  various  rooms.  He 
would  nut  allow  the  cold-air  flue  tu  come  in  contact  with  the 
adjuiniug  walls.  He  would  caHe  the  present  vaultH,  or  rather 
form  un  independent  flue;  would  case  them  with  brick. 

(  To  tit  contmued.) 
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ROTATORY    ENGINES. 

{With  an  Engrafing,  Plate  XXXVI.) 

1  MAVDSiar,  of  tlie  firm  of  Maud^lay,  Sons,  and  Field, 
h,  Surrey,  en|^neer«,  tor  improvements  in  eteam-rngines, 
art  aUo  apptiatbie,  vihitilg  or  in  part^  to  ptimpe  mtd  other 
'  tmotitx  niaehiitet. — I*alent  dated  January  96. 1852. 

Ciainu. — I.  For  improvements  in  obtaining  motion  in  steam> 
engines  by  meanx  of  two  cylinders  revolving  on  independent 
centre*,  ihe  one  within  the  other,  and  inxuth  relative  orbits  that 
the  Icbitcr  cylinder  dhall,  during  each  revolution,  come  through- 
out its  entire  lenjcth  in  contact  with  the  larger  cylinder;  a.  For 
the  ap|>licatiun  of  the  tiatd  intpntred  niode-s  of  construction  to 
|>uni|)a  and  other  motive  machines. 

The  invention  relates  to  that  cUm  of  engines  commonly 
called  rotatory  enfrineii:  it  coniiinti^  uf  an  improved  arraugenicnt 
of  jparti  re|iret«ertted  in  f\g%.  1,  ^,  J,  and  *,  Plate  XXXVI,.  fig.  i 
being  a  lou^tudinal  section  of  an  engine  constructed  accordiof; 
to  said  arrangement;  fig.  9,  a  plan  thereof  in  section;  fig.  3,  an 
end  view;  anil  fi^.  4,  a  crosH-section  on  the  line  cd.  A,  B,  ore 
two  cyliuder-i  of  different  diameters,  the  lewer  of  which  \» 
doMgned  to  revolve  within  the  larger  one,  but  eccentrically  in 
regard  to  it;  40  that  the  outside  of  the  itmaller  cylinder  soall, 
throughout  its  entire  le-ngth  and  circumference,  come  in  contact 
with  the  inside  of  the  larger  one  us  the^  revolve  together,  but 
only  a  portion  or  line  lengthways  of  the  cylinder  being  in 
contact  at  the  same  moment.  C,  ie  a  pinton-platc,  which  projects 
from  the  imiidc  of  the  larger  cylinder,  and  hk  that  cylinder 
revolves,  moves  in  and  out  of  i  recesa  U,  formed  in  the  side  of 
the  inner  cylinder  A.  The  ends  .\%  and  lt\  of  both  the 
cylinders  are  turned  truly,  and  fit  exactly  the  one  into  the 
other.  The  larger  one  has  a  hollow  trunnion  formed  on  each 
•Dd,  and  the  two  trunniomt  revolve  on  fixed  bearings  G',  G^, 
whldi  are  provided  with  set  screws  for  ejcactly  adjusting  the 
position  of  the  cylinders  in  relation  to  each  other.  F,  is  a 
apindle  or  axiK,  which  carrier  the  smaller  cylinder  A,  passing 
nghl  tlirouglt  tlie  centre  of  it,  and  al:io  through  the  hollow 
trunnions  G'.  G*,  and  resting  nt  its  extremities  in  the  bearing?! 
H,  H.  The  two  seta  of  bearings  G',  G',  and  fl,  II,  are  uarnllel 
to,  but  nut  in  the  same  line  with  one  another,  and  the  nollows 
of  the  trunnions  of  the  large  cylinder  are  of  such  size  ao  to 
allow  the  axle  of  the  smaller  one  to  pasa  clear  through  them  in 
it6  eccentric  position.  1, 1,  are  boxes  which  contain  the  packing 
for  the  axlcii,  and  also  nerve  as  paasagpii  for  conveying  the  steam 
to  and  through  the  trunuionK.  K,  K,  arc  openings  made  in 
the  end  of  the  Mmall  cylinder,  througli  which  the  steam  is 
admitted  into  the  interior  of  that  cylinder.  X^  L,  are  pumgee 
for  the  admission  of  steam  behind  or  on  one  side  of  the  pittun- 
pUte;  and  M,  M,  are  pa«)«ages  fur  the  escape  of  the  steam  on 
the  oppositd  side,  or  from  in  front  of  the  plate.  N,  is  a  four- 
way  cock  for  starting,  stopping,  regulating,  and  reversing  the 
engine.  The  mode  of  operation  of  the  engine  is  as  follows: 
steam  ifi  panted  through  the  hollow  axis  or  trunnion  G*,  at  one 
end  of  the  large  cylinder  into  the  interior  space  between  the 
two  cylinders,  that  is  to  say^  into  the  space  woich,  for  the  time 
being,  is  behind  or  on  one  side  of  the  piston-plate;  and  this 
ateam  pressing  against  the  pi.Htun-platc  carries  it  round,  and 
along  with  it  both  the  larger  cylinder  to  which  It  is  attached, 
as  also  the  smaller  cylinder  with  which  it  is  interlocked  (by 
meaniof  tbepisum^plute).  As  the  two  rylindent  revolve  togetiier 
the  piston  gritdually  loses  its  effective  area  of  propulsion,  that 
is  to  say,  the  area  of  the  piston  exposed  between  the  cylinder  is 
gradually  diminished  untU  the  point  of  contact  between  the  two 
cylinders  or  dead  point  of  each  revolution  is  reached,  over  which 
point  the  engine  it  carried  by  the  momentum  of  the  parts  in 
action.  After  the  steam  haa  thus  performe<l  its  office,  it  passes 
off  from  the  opposite  side  of  the  piiiton-pUtc  through  the  hollow 
trunnion  G^  on  the  other  end  of  the  large  cylinder,  cither  into 
the  atmosphere  or  into  a  condenser,  according  as  the  engine  is 
worked  as  a  condensing  or  a  non-condensing  eugine. 

A  modification  of  the  preceding  arrangement  is  exhibited  in 
figa.  5,  and  €.  Here  the  largtr  cylinder  A,  is  made  with  ao 
outer  steam  casing  A^,  and  fitted  with  false  ends  adjustable  by 
set  screws;  and  it  is  divided  by  a  partition  D,  into  two  compart- 
ments, to  each  of  which  there  is  a  separate  [liston-ntate  £,  the 
two  piston-plates  being  placed  in  oppoi^itc  po&itions  in  regard  to 
each  other,  so  that  a  more  uaifomi  power  may  be  obtained 


throughout  each  revolution.  And  instead  nlwi  of  one  inner 
cylinder,  two  (D',  and  F')  are  here  employed,  one  of  which  ia 
keyed  on  to  the  spindle  F,  while  the  other  Is  left  \vone  upon  ii, 
and  M>  at  Hlierty  to  adapt  itself  to  the  varying  position  of  the 
piston.  In  this  modification  the  steam  may  be  aidmitted  at  one 
trunnion,  and  be  conveyed  through  the  outer  casing  formed 
round  the  larger  of  the  two  cylinders  into  the  apace  liehind  the 
pistoD-plate  or  plate«,  and  convoyed  thence  through  the  wiialler 
cylinder  to  the  other  trunnion;  or  the  motion  of  the  engine 
may  be  reversed  by  causing  the  steam  to  enter  through  the 
smaller  cylinder,  and  pass  away  through  the  outer  casing  of  the 
larger  one.    L,  is  a  four-way  starting  and  reversing  ct»ck. 

Another  modification  is  idiown  in  fig.  7,  which  it  will  bo 
proper  to  adopt  when  it  U  desired  to  work  the  engine  on  the 
continuous  expansion  principle,  The  outer  and  larger  cylinder 
A  is  made,  as  in  figs.  5  and  li,  with  an  outer  casing  A',  which 
is  divided  by  partitions  B,  B,  into  two  compartmentu  of  different 
sizes,  each  of  which  is  provided  with  a  separate  piston-plate, 
the  two  piston-plates  being  placed  in  opposite  positions  to  each 
other.  In  this  arrangement  also,  as  in  figs.  &  and  6,  there  are 
two  inner  cylinders  (D',  and  F')  of  different  sizes,  the  larger 
one  of  which,  F',  is  keyed  fast  to  the  spindle  F,  and  the  other 
left  loose.  The  steam  is  admitted  through  the  trunnion  <J,  and 
apertures  H,  H,  into  the  outer  casing  A',  and  thence  into  the 
suace  behind  the  piston-plate  of  the  smaller  compartment  of 
the  larger  cylinder,  from  which  it  passes  through  the  inte- 
rior of  the  Bmall  cylinder  D',  into  the  outer  casing  A',  when 
it  enters  the  space  behind  the  piston  of  the  krge  compartment, 
where  it  acts  on  the  piston  by  il»  expansive  force,  after  whicli 
it  is  allowed  to  pass  off  tlirough  the  interior  of  the  inner  cylinder 
F',  and  the  trunnion  <;,  either  to  the  condenser  or  to  the  atmo- 
sphere. 

A  fourth  modification  is  shown  in  figs.  8,  and  9.  A,  is  an 
annular  cylinder,  which  is  mounted  on  a  spindle  or  axis  C, 
which  revolves  in  fiixed  bearings  !>,  L>.  Within  the  annular 
space  is  a  ring  E,  with  a  groove  or  opening  cut  in  it,  through 
which  a  piston-plate  or  plates  B,  passes,  wiiich  piston-plate  or 
plates  is  fixed  to  the  outer  and  inner  ring  of  the  annular 
cylinder.  The  ring  E,  revolves  on  its  own  centre  in  bearings 
which  are  fixed  eccentrically  in  regard  to  the  other  bearings 
D,  I),  80  that  as  the  one  ring  revolves  within  the  other,  the 
outside  of  the  interior  ring  shall  be  brought  in  contJict  with 
the  inside  of  the  outer  ring  of  the  annular  cylinder,  whilst,  at 
the  same  time,  its  interior  is  in  contact  with  the  outside  of  the 
smaller  ring  of  the  annular  cjlinder;  thus  forming  two  lines 
of  contact  between  the  annular  cylinder  and  the  internal  ring. 
To  allow  uf  the  insertion  of  the  interior  ring,  the  large  one 
(A)  is  ma<le  in  two  halves,  as  shown.  The  smaller  ring  E,  has 
a  circular  flange  P,  by  means  of  which  it  is  attached  to  the 
outer  casing*  F,  F,  which  are  carried  by  bollow  trunnions  G,  (J. 
The  piston-plate  fl,  forms  the  barrier  against  which  the  steam 
acts,  and  through  the  medium  of  which  motion  is  comrnuui. 
cated  firom  the  annular  cylinder  to  the  interior  ring,  so  that 
they  shall  revolve  together,  but  each  on  its  own  centre.  Steam 
is  admitted,  as  in  the  arrangements  previously  described,  through 
one  of  the  trunnions  and  the  holes  K,  K,  to  the  back  of  th« 
piston-plate,  and  escapes  from  before  the  pistou-plato  through 
the  other  trunnion  and  holes,  shown  by  dotted  lines  at  /./. 
The  ateam  passes  from  one  side  of  the  annular  flange  1',  to  the 
other  through  the  holes  t,i.  Instead  of  the  annular  cylinder 
being  fixed  on  a  spindle,  as  in  the  arrangements  just  dewribed, 
and  the  internal  ring  being  carried  by  an  outer  caging  with 
hollow  truonioris,  it  may  in  some  cases  be  found  more  advan- 
tageous to  form  the  Jiolfow  trunnions  on  the  former,  and  carry 
the  latter  on  a  circular  flange  or  boss  fixed  oa  an  axle  passing 
eccentrically  through  the  trunnions. 

The  different  forma  of  steam-engines  before  described  offer  in 
common  the  following  advantages:  first,  their  great  »iinplicity, 
lightness,  and  compactness,  the  working  parts  being  in  each 
case  few  in  number,  and  these  all  in  balance,  or  nearly  so,  and 
there  being  neither  valves  nor  slides  nor  eccentrics  retiuired  for 
the  admiseion  and  emission  of  the  steam;  secondly,  the  direct- 
ness oftheir  action ;  and  thirdly,  the  great  velocity  at  which  they 
are  capable  of  beiiig  unintermittingly  driven,  and  without  noise 
or  shock. 

Instead  of  the  piston-plate  in  the  engine,  represented  in  figs. 
1,  2,  3,  and  1,  and  its  modification,  being  attached  to  the  larger 
or  outer  cylinder,  a»  before  desi-ribed,  it  may  be  attached  to  the 
smaller  or  inner  cylinder,  and  made  to  work  in  a  recess  in  the 
outer  one.    It  is  preferred  to  use  cylinders,  though  cones  or  por- 
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tioHfi  of  conea,  vith  tlte  axles  so  placed  as  to  bring*  the  surfaceii 
in  contact,  might  be  employe*!.  Su  a]su,  instesil  of  the  Bpindle  of 
the  Kmnller  cylinder  being  employed  as  the  driving-shaft,  the 
muTion  niayli<>t»ken  from  a  toothed-wheel  and  gearing  attached 
to  the  outer  or  larjfer  cylinder. 

Any  other  elastic  or  non-clastic  fluid  may  be  used  for  working 
thetw  engines  as  well  ii<;  steam.  An  arTangemcnt  which  would 
be  uorticuliirly  suitable  for  being  driven  by  water»  'm  represented 
in  ngs.  10,  and  It ;  A,  Ih  an  annular  cylinder^  open  at  one  end, 
which  hnn  a  piston-plate  P,  fitted  into  it,  and  revolves  on  its 
centre  in  fixed  benring»C,C;  P,  is  an  internal  ring  made  hollow, 
to  form  a  channel  Tor  conveying  the  wnter  to  the  back  of  the 
piston-plate,  and  which  ha*  its  centre  or  axis  formed  by  a  hollow 
trunnion  revolving  in  the  bearing  E,  which  is  fixed  eccentrically 
to  the  beiiringit  (',  C  The  annular  cylinder  hiLs  at  top  a  circular 
Honue  or  disc,  which  must  be  sufficiently  large  to  allow  for  the 
change  of  puHiticm  as  the  two  parts  revolve  tvigether.  H'aleriJi 
admitted  down  the  hollow  trunnion,  and  through  the  pajwages 
/j  f^  into  the  space  behind  the  piston,  and  it  is  allowed  to 
escape  from  before  the  |>islon  through  the  passages  jr,  g^  in  the 
Bnoulor  cylinder. 

As  pumps  fur  raising  or  forcing  water  or  other  fluid,  engines 
on  any  of  the  plans  which  have  been  described  will  be  found 
CflpccitJly  useful,  as,  in  consequence  of  the  high  velocity  uf  which 
they  are  capable,  and  their  cuntinuoutt  mtutory  action,  a  small 
machine  may  suffice  to  discharge  a  large  quantity  of  water  or 
other  fluid.  An  arrangement  of  the  engine  well  adapted  for 
pumping  water  i*  shown  in  figs.  12,  and  13.  The  axis  A,  is 
made  hollow,  and  the  water  admitted  through  it  to  the  interior 
of  the  smaller  cylinder,  whence  it  passes  through  a  passage  B, 
into  the  spare  behind  the  ptston-piate,  from  which  Hpai-e  it  is 
discharged  through  the  passage  C,  in  front  of  the  piston-plnte 
into  the  outer  casing  i),  from  which  it  is  finally  dischnrged 
through  the  delivery  pipe  Iv.  As  blowing  machine*,  too,  they 
will  have  the  advantage  of  maintaining  a  great  pressure  of  blast 
.  with  a  regular  and  easy  motion. 

MULTIPLYING   MOTION-    IN  STEAM    ENGINES. 

{With  an  Eitgramtiff,  Plate  XXXVI 1.) 

CiiABi^s  CowPKR,  of  Southampton-biiildingA,  Chancery-lane, 
,  Aliddlenex,  patent  agent,  for  impTooementa  in  muUipiying  motion 
ittpt^intb(e    to  tteam-enginet^  wuvnii//*,   arid    other  mttchiuery  in 

which  an  inrrfave  of  velocity  i»  required,      (A  communicatiou.) — 

Patent  dated  .fatiiiary  31,  185V. 

Ciaimn. — 1.  For  multiplying  motion  in  steam-engines,  lo  as  to 
obtain  a  complete  revolution  of  a  shaft  from  one  stroke  of  the 
piston  of  the  engine;  ?.  For  multiplying  the  motion  of  the 
pistun  of  a  Hteam-<Migine,  and  regulating  tne  same;  3,  For  mul- 
tiplying the  motion  of  steam-engines  by  the  apttlicntion  of  an 
oscillatmg-cylinder,  in  combination  with  a  lever;  *.  The 
particular  applications  of  the  invention  to  sjiw-miUs,  punching- 
presses,  and  engines  for  driving  the  acrew-pnipeller;  5,  The 
mode  or  mudeii  of  multiplying  motion  so  as  to  obtain  from  a 
single  (ttroke  of  any  prime  mover,  four  or  eight  strokes,  or  other 
greater  number  of  strokes  (such  number  being  a  power  of  the 
number  two). 

The  invention  relates  to  imprnveinenta  in  multiplying  motion 
by  mi?Hnu  of  a  lever  or  levers,  and  a  rod  or  rods,  in  such  manner 
that  each  stroke  of  the  piBintt  of  a  stenm-engiue,  or  other  reci- 
procating motion,  is  multiplied  so  as  to  producer  two,  four,  or 
eight,  or  more  strokes;  and  thus  to  bo  apjdicable  for  driving  the 
screw-propeller  of  a  stenni- vessel,  and  also  for  driving  vertical 
aaw-rramea,  and  other  machinery  in  which  an  iocreatte  of  velocity 
is  required. 

Fig.  1  iH  a  transverse  section  of  a  portion  of  a  steam-vessel, 
showing  tiiC  mode  of  apjdying  the  invention  to  a  Kteam-engine 
for  driving  a  screw-propeller;  fig.  S  ia  a  plau  of  the  engine. 
Cf  is  the  «team-cy Under,  placed  horizontally,  and  provided  with 
a  hlide-vnlve  B,  and  expaimion-valve  A,  of  any  of  the  ordinary 
constructions.  D,  in  the  exhaust-pipe  or  pas^ige,  whicli  is  con- 
tinued through  the  foundation-pluie  E,  to  tho  condenser  G,  on 
which  is  placed  the  double-actmg  air-pump  H.  I,  h  the  hot 
well;  and  J,  tha  hot  water  deljvery-]»ipe.  The  air-pump  H,  is 
fcJiown  in  section.  It  has  passages  leading  to  the  bottom  of 
the  condenser,  to  enable  it  U\  remove  the  water  from  tho  con- 
denser, or  a  separate  pump  may  be  employed  for  that  purpose. 
tf,  is  tho  piston-rod  of  the  steam -cylinder,  w  hicb  is  provided  with 
a  cross-head  aad  two  side-rods  6,  &,  which  are  jointed  to  the 


levers  c,  c,  which  torn  on  pins  or  fulcra  at  Iheir  lower  ends 
Each  of  these  levers  carries  a  nin  rf,  from  which  a  connecting- 
rod  c,  proceeds  to  the  pin  t,  of  tne  crank  or  lever/,  on  the  wbaft y. 
On  thiji  shaft  is  another  lover  i»,  from  which  a  cf>nnpciing-n>d  t, 
proceeds  to  a  crank  on  tiie  Hbafi  O,  which  drives  tho  screw-pro- 
peller, m^  m,  are  two  additional  piston-rods  attached  to  the 
piston  of  the  steam-cylinder  C,  and  connected  by  the  cross-head 
/,  to  the  rod  of  the  air-pump. 

The  action  of  the  machinery  is  as  follows:  the  lover  r,  works 
to  and  fro  with  the  motion  of  the  piston  of  Uie  engine,  and 
the  pin  «i,  moven  in  the  arc  shown  by  the  dotted  line*.  When 
the  pi<iton  ts  at  the  end  of  its  stroke,  the  point  *,h  in  its  lowest 
position,  as  shown  in  fig.  I.  ^Vhen  the  piston  hat  reached  the 
midtlle  of  its  stroke,  tho  lever  r,  and  rod  c,  are  in  a  line  with 
one  /mother,  Hud  the  pin  nr,  is  raised  to  its  higbcKt  poiiition  r. 
As  the  piston  proceeds  and  arrives  at  the  end  of  it*  stroke,  the 
point  *,  again  descends  to  itH  first  position,  and  thos  the  lever* 
/and  A,  make  two  strokes  for  one  strohe  of  the  engine.  The 
same  effect  is  produced  in  the  return-stroke  of  the  pinton,  and 
the  motion  being  communicated  by  the  rod  i,  to  tho  screw-shaft 
O,  that  shaft  will  make  two  revolutions  for  every  double  «tmke 
of  the  piston.  The  slide-valve  of  the  engine  is  worked  by  a 
crank  or  eccentric  on  a  shaft,  which  is  driven  at  half  the  velocity 
of  the  screw-shaft  by  means  of  toothed  wheela.  Two  of  these 
engines  should  be  employed  to  drive  cranks  at  ri^ht  angles  to 
each  other,  on  the  screw-shaft  O;  or  tho  two  engines  may  be 
arranged  so  as  to  drive  the  same  crank  as  iodioaled  by  the 
diagram  fig.  3,  in  which  the  various  parts  are  indicated  by  the 
same  letters  as  are  employed  for  the  corresponding  parts  in 
tigs.  I  and  2.  During  a  small  p<irlinn  uf  the  centre  of  the  stroke 
of  the  piston,  its  power  over  the  lever/,  is  very  great;  but  its 
motion  at  that  part  is  reflated  by  the  resistance  of  the  air- 
pump,  as  well  ns  by  the  inertia  of  the  moving  part^t.  When 
necessary  the  motion  ninv  ho  rendered  still  more  regular  by  the 
application  of  a  fly-wheel,  m  tthown  in  ftp.  4,. 

Fig.  4  is  a  eid'e  view,  nnrtly  in  section,  of  a  steam-engine 
applied  to  work  a  saw-mill  according  to  the  invention.  C,  is 
the  steam-cylinder;  1*,  is  the  piston,  and  /i,  the  pititon-rod;  *,  U 
a  nide-rod  connecting  the  piston-rod  end  to  the  lever  c,  which 
turns  on  a  fulcrum  at  its  lower  end;  rf,  is  a  pin  on  the  upper  end 
of  the  lever,  which  is  connected  by  a  rod  c,  to  the  short  end/,  of 
a  lever  or  beam,  turning  upon  a  pin,  g;  the  long  end  A,  of  this 
lever  gives  motion  to  a  vertical  saw  y,  by  means  of  the  rod  i;  ft, 
IB  a  patil  jointed  to  the  beam//*,  and  driving  the  rHichet-wheel 
/,  which  advances  the  timber  or  other  materiiJ  to  the  saw  in  the 
ordinary  manner.  The  piston-rod  o,  is  connected  by  the  cod- 
necting-rnd  (J.  to  the  crank  K,  of  the  fly-wheel  S,  which  serve* 
to  regulHte  the  motion  of  the  wlnde.  'ibis  nrrnngement  may 
be  used  to  produce  a  rotary-motion  by  applying  a  conoecliiig- 
rod  and  crank-sbuft,  in  lieu  of  the  rod  »,  and  saw/ 

In  all  those  figures  it  will  be  seen  that  the  motion  commoni- 
cated  to  the  lever/,  is  much  greater  than  it  would  be  If  the  pio 
d,  moved  in  a  straight  line,  as  it  would  do  if  the  rod  e,  were  con- 
nected directly  to  the  cross-head  or  end  of  the  piston-rod.  This 
is  a  point  of  groat  importance,  and  is  owing  to  the  application 
of  the  lever  c,  in  combination  with  the  rod  e.  The  motion  may 
be  still  more  increased  by  communicating  the  motion  of  the 
piston  tti  the  lever  c,  at  a  point  nearer  to  its  fulcrum  than  the 
point  rf,  as  ill  fig.  *. 

Figs.  5,  fl,  and  7,  show  three  applications  of  the  invention  to 
oscillating-englnei.  In  the^ie  cases  the  cylinder  and  iu  piston- 
rod  are  cnosed  to  act  in  lieu  of  the  lever/  and  rod  c,  io  the 
previous  figures.  C,  is  the  steam- cylinder  osirillitting  upno 
the  trunnion  a.  The  end  of  the  piKton-rnd  6,  ir*  jointed  to  the 
lever  c,  which  turns  on  the  fulcrum  rf,  and  moves  in  the  arc 
shown  by  dotted  lines.  The  points  b,  o,  c.  indicate  the  extreme 
positions  of  the  end  of  the  piston-rod.  The  cylinder  i*  thus 
caused  10  make  two  osciUationii  for  each  single  stnfke  of  the  | 
piston,  and  this  multiplied  motion  is  applicable  to  vanou*  ma~^H 
chinery.  Thus  in  fig.  6,  its  application  to  a  saw-mill  ix  Khown,^^! 
the  saw  being  driven  by  an  arm  tj,  attached  lo  the  cylinder.  ^\ 
The  Mtroke  of  the  saw  is  from  7.  to  s,  and  this  motion  may  be 
increased  or  diminished  by  lengthening  or  shortening  the  arm 
q.  Fig.  ti,  shows  the  application  of  an  oscillating-engine,  ac- 
cording to  the  invention,  lo  a  punching-pre*'*:  /',  is  a  lever 
attached  to  the  truiiniun  uf  the  engine,  and  giving  motion  to 
the  punch/;.  In  fi^.  7,  is  shown  the  application  of  an  iwcil- 
lating-engino  for  ootaining  a  rapid  rotary-motion,  suitable 
for  driving  a  screw-propeller.  The  arm  7,  is  fixe«l  to  thi 
cylinder  C,  and  is  connected  by  the  rod  B,  to  a  crauk  on 
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f^iafl  O.  which  U  tbuB  caused  to  make  t<>  mnke  two  revolutions 
for  every  double  stroke  of  the  piston.  The  ]en|^h  of  the  stroke 
wfthe  iirm  is  rrotn  7,  to  r.  In  lieu  nFatt:iching  the  arm  9,(0  the 
end  uf  the  cylinder,  it  may  be  placed  in  nny  other  convenient 
uosittoo,  as  tthown  by  the  dotted  Uitei,  in  which  q\  Is  the  arm; 
U',  the  connectinjT-ro'd;  and  (»',  the  crank. 

»ln  nil  the«e  airnngements  of  uscilliatinK-eng'ines,  when  the 
power  to  he  communicated  is  ccmxidcrable,  tt  i«  ud ciiiEthle  to 
employ  (ruide?  for  the  pistun-rod,  which  guidett  are  fixed  to  the 
cylinder  or  cylinder-cover,  and  aerve  to  prex'ent  the  bending  of 
the  piston-rod  by  the  Interal  strnin  njion  it. 

In  lien  uf  takirifc  oif  the  mtittori  from  the  oscitlHting-cylinder, 
it  may  l>e  taken  from  the  lev^r  e.  Thua,  in  lie.  7.  the  crank- 
shaft may  be  placed  below  the  fulcrum  d^  of  the  lever  &,  and  may 
receive  itti  motion  from  a  connectinjr-rod  jointed  to  the  lever  e; 
or  intermediate  levers,  or  beania  like  those  marked y^  aod  A,  in 
£gs.  1,  s,  3,  *,  and  may  be  employed  to  increase  or  vary  the 
length  of  stroke. 

In  the  HawinfT  and  punching  raachines  hereinbefore  described, 
the  partH  are  wi  arranged  that  the  Kteani  may  be  expnntled  in 
tiie  stesni-cylinder  with  gre^it  advantage,  as  the  greatest  preu- 
Bvre  of  the  steam  i»  employed  to  pr<Mluce  the  downward  or 
effective  motion  uf  the  «iw  or  punch,  while  the  revenue  motion 

»iB  produced  by  the  expansion  of  the  tfteum.  The  motion  of  tlie 
pifttnn  in  either  of  the  arrangementa  may  be  regulated  by  a  Hy- 
wlipet,  in  u  similar  manner  t»  that  already  denrriWd  with 
reference  lo  fig.  ^.  In  figs.  S  and  6,  the  motion  of  the  pi)>ton 
may  be  arresited  at  each  end  of  the  stroke,  by  means  of  spriuj^ 
of  ateel,  or  other  fluitable  material,  or  by  arranging  the  altde- 
Tslve  of  the  engine  so  as  to  close  the  exhaust-passage  and 
confine  a  portion  of  steam  in  the  end  of  the  cylinder,  which 
portion  uf  dteam  then  serves  as  a  spring  or  cusliion  to  check 
the  motion  of  the  piston,  and  prevent  it  from  striking  the  end 
vf  the  cylinder. 

When  it  is  required  to  multiply  the  motion  four  times  in  lieu 
of  twice,  it  iti  cfft-ctt^d  by  lirxt  doubling  the  motion  in  the 
manner  hereinbefore  described,  and  then  again  doubling  the 
motion  ill  a  similar  manner.  Thus,  if  a  rod  be  jointed  to  the 
end  of  the  lever y;  in  lig.  4^,  and  placed  in  a  horizontal  position, 
when  the  lever  /,  in  horizitntal;  and  if  the  opposite  end  of  this 
rod  be  connected  to  a  vertical  lever,  thi^  hu^t  lev^r  will  make 
four  Atrukert  fur  each  f<ingle  ftlmke  of  the  Kteam^piston.  In  a 
similar  manner  the  motion  may  bo  again  doubled,  and  m  on  us 
oianv  time«  as  may  be  required. 

The  various  modes  of  multiplying  motion  hereinbefore  de- 
scribed, may  be  employed  fur  driving  other  dcscriptiouK  uf 
machinery,  which  require  a  multipUcation  of  motions,  as  well  as 
those  hereinbefore  mentioned. 


r  CAST   METAL    PIPES   AND   RETORTS. 

Edwabd  Mosblev  Pebki.ns,  of  Mark-lane,  for  imprortmmU 
in  (he  iiutnu/tiftUM  of  cnrt-rfurtnt  pi;ni»^  rttvrUfy  or  other  hottow 
ooWinp?.— Putent  dated  March  8,  IS69. 

CYotm. — The  mode  dewribed  of  making  core-barrels  used  in 
the  manufacture  of  caNt-metul  pipei>,  retorts,  or  other  hollow 
castings. 

This  improvement  consists  in  the  constructioa  of  hollow  core- 
barrels  to  be  usi>d  in  the  manufacture  of  caat-metal  pipes,  retorts, 
&«.,  in  three  sections.  These  aectiona  are  fastened  to  metal 
ahafts  capable  of  being  moved  outwardi*  by  means  of  a  screw 
pMsing  through  their  axis.  Thi^i  enables  the  outer  section;*  to 
be  contracted  or  expanded  at  pleasure,  thus  facilitating  their 
withdrawal  from  the  mould. 


f  ELECTRIC   TELEGRAPH    APPARATUS, 

Wuj.iA]f  S511TU,  of  Park-Ktrcet,  Gruitvcnor-fiquare,  civil 
engineer,  and  .'VitoiiiB.ii.ii  Sxitu,  uf^  Priuces-atreet,  Leicester- 
square,  for  certain  imprvvvrnmU  in  eiectric  and  ekctro-magnetic 
tt^taralus,  and  in  the  tna*-hin<ry  fvr  and  ttiethod  of  making  aud 
laying  down  eabnuirine^  eubtnergcd^  and  oOter  each  Uixee. — Patent 
dated  .March  H,  1HJ3. 

Ctaitnt. — 1.  A  mode  of  innulating  suspejiding  wires  at  the 
points  of  support.  [Upon  an  upright  post  are  placed  ad  mony 
boxes  of  earthenware,  or  any  other  non-conducting  mate- 
ri*l  as  there  are  wires^  having  two  ^'dead-eyeis"  ^^^  <»■  ^i"^^ 
side.     In  each   of  these  '^dead-eyes"  is   inserted    a  piece  of 


galvanised  wire;  they  are  then  filled  with  some  non-conducting 
material,  and  their  covern  jtlaced  tight  upon  them,  in  order  lo 
exclude  damp  or  the  atmosphere,  and  thuo  entirely  insulnte 
them.  .At  the  extremity  of  each  wire  ifc  fastened  the  conducting 
wire,  and  by  this  means  thorough  infiulatinn  is  effected.  To 
prevent  the  possibility  of  the  current  being  broken,  a  thin  band 
uf  copper  covers  the  wire  from  one  point  uf  insulation  to  the 
other.J 

V.  Certain  arrangements  of  machinery  for  making  telegraphic 
cables. 

3.  The  setting  up  of  Huch  or  analagouw  machinery  on  board 
steam  or  other  vessels  whereby  telegraphic  wires  may  be  manu- 
factured and  submerged  simultaneousljr.  [The  wires  to  form 
the  rope  are  placed  upon  as  many  wheels  as  there  are  intended 
to  be  strands  to  the  cable.  The  wheels  are  then  made  to 
revidve  Hmultnneously  with  another  wheel,  which,  revolving 
transverNflr.  receives  the  wires  upon  its  circumffrenre.  and 
performs  the  operation  uf  twit-ting.  Alsu,  iimultaneouttly  with 
all  theiie  revolves  a  wheel,  upon  which  the  cure  of  the  cable  is 
wounti,  and  which,  by  its  revolution,  gives  off  the  wire  intended 
for  this  purpose.  The  cable  thus  completed  may  be  payed  out 
at  the  fttein,  and  fixed  in  the  manner  usually  pursued  with 
respect  lo  submarine  telegraphs.] 

I.  A  mode  of  testing  the  conducting  power  of  telegraphic 
wireii  as  they  are  mode  into  cables. 


DECORATIVE    PAINTING. 

WtLLtJUi  FnoooATT,  bouse  and  decorative  painter,  for  a  certain 
improtyTnent  or  improremeTits  in  decorative  painting,  irhtch  imprmx- 
ment  or  improtvinents  are  applioiMe  to  room*,  hdU,  carriagea^ 
furniinrf^  and  other  jmrpotteit  to  which  dtvoratice  painting  btu  or 
mag  be  ujijdied. — I'atent  dated  March  30,  1S53. 

The  method  employed  by  the  patentee  for  effecting  thiit  object 
ie  a-s  follows :~\Vh it e  xinc  or  lead  is  ground  into  itpirits  of  tur- 
pentine, which  U  allowed  to  evaporate  by  drying;  after  thid  copal 
varnish  is  mixed  with  it  to  reduce  it  to  a  consistency  necesnary 
to  facilitate  the  object  of  the  urtixt.  The  mixture  in  then  laid 
on  to  the  object  to  which  it  is  intended  to  be  applied,  after  which 
it  is  left  to  dry;  more  inrntsh  iii  ailded^  and  alisu  after  each 
coaling,  until,  at  the  last  coating,  it  ik  one  almosit  entirely  uf 
varnibh.  This  is  the  method  employed  to  produce  a  white 
ground;  various  other  colours  may  be  priKliiced  by  employing 
the  different  pigments,  in  nil  cases  mixed  with  white  lead  tintil 
the  required  lint  is  produced. 


REPAIRING    A    SHIP'S    BOTTOM    WHILE    AFLOAT. 

The  following  communication  on  the  above  subject,  appeared 
In  the  Boston  (U.  S.)  Daily  Trantcript,  of  August  l'?tb: — 

"Sir — In  your  paper  of  this  morning,  I  have  read  an  article 
named  under  the  following  bead,  viz.,  ^Repairing  a  ship's 
bottom  while  afloat,'  to  which  I  wish  to  call  the  attention  of  our 
oldest  ship-carpenters,  that  they  may  join  with  me  in  claiming 
the  invention  for  an  American.  The  piece  it  is  said  it*  copied 
from  the  London  CinV  Engineer  and  ArchUecfa  Journal,  which 
contains  an  account  of  replacing  a  defective  sheet  of  copper  on 
the  bow  of  un  English  man-of-war,  five  feet  below  light-water 
line.  The  article  g<ies  on  to  explain  how  the  work  was  accom- 
plished— vis.,  <ui  the  principle  of  the  cofferdam  invented  by  a 
shipwright  in  the  British  service.  More  than  twenty-five  years 
have  passed  away  &ince  the  Deiaware  ship-uf-the>line.  then  in  thin 
Navy  Yard,  had  »  jiJauk  in  her  bottom  under  the  larboard  bow, 
BO  much  deiitroyed  by  the  *  nnirlne  worm'  that  the  water  forced 
itself  through—under  '  light'Water  line'  seven  or  eight  feet;  the 
defective  plank  was  removed,  a  new  piece  fitted,  and  overall 
ciqipered  secure,  ('harles  D.  Brondie.  Est).,  late  Naval  Con- 
structor, invented  the  cofFerdnm-boz,  a  description  of  which  in 
given  precisely  in  the  London  papers.  The  box  wag  known  and 
spoken  of  as  *  Broadie's  Box.'  1  be  Commissioners  of  the  Navy 
made  .Mr.  Broadic  a  handsome  present,  and  the  fact  wan  pub- 
libhed  in  all  the  newKpftptrs  of  that  time.  Mr.  Broadic  rests  in 
jieace,  and  a  friend  wishes  lo  do  him  justice. 

"A'aey  Yard^  CJofporl,  U.S.  J.  J." 

"Augutt  lUA,  laSi. 
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ON  THE  CONVERTIBILITY  OF  PHYSICAL  POWERS. 

By  W.  J.  Mac«vo»h  IUkkinr,  C.E^  F.R.S.E. 

It  is  much  to  be  ile^ireit  that  practical  men  were  more 
generally  acquainted  thfin  they  yet  Appear  to  be,  with  a  principle 
which  has  lnnfr  been  conjecluretl  in  be  true,  but  which  has  only 
within  the  but  few  years  been  prove<l  experimentally,  that  all 
the  (litferent  forms  of  physical  energy,  whether  chemical 
actitm,  lifcht.  heat,  electricity,  macnetiani,  or  viitible  motion  and 
mechanical  jtower,  are  convertible  into  each  other;  and  that 
althoQffh  physical  enerpj*  may  I»e  con%-erted  from  one  form  to 
another,  or  irnnKfeired  from  one  portion  of  matter  to  another, 
its  whole  amount  in  the  (.'niverise  is  unchangeable.  This  prin- 
ciple may  be  justly  considered  an  the  foundation  of  the  whole 
of  the  physical  scienceit.  It  embraces,  aa  a  particular  case,  the 
priuciple  uf  the  conservation  of  et«-rJra,  which  is  the  foundation 
of  that  physical  licience  which  treatx  uf  visible  motion  and 
ordinary  mechanical  power.  In  its  general  form,  it  is  obviously 
uf  paramount  practical  importance  in  the  working  of  all  macbirree 
which  act  by  the  trans  format  ion  of  one  kind  of  physical  ener^nr 
into  another,  luch  as  steam-engineii  and  air-^enginen,  whicn 
tranaform  heat  into  expansive  power  and  visible  motion.  In 
such  enf;ine«.  the  sroas  mechanical  power  f^iven  out  ia  the  exact 
equivalent  of  the  neat  which  disappears  in  the  working;  that  is 
to  Bay,  the  difference  between  the  quantities  of  heat  possessed 
by  the  expansive  material,  whether  Kteam  or  air,  or  any  other 
■ubitaoce,  on  entering  and  on  leaving  the  cylinder  or  other 
working  part  of  the  machine^  allovrance  being  made  for  the 
waste  of  heat  by  conduction  and  radiation. 

The  mechanical  value  of  heat  hhn  been  very  accurately  deter- 
mined by  Mr.  Juule,  bymeans  of  experiments  on  the  production 
of  beat  by  friction.  He  has  found  that  bo  much  heat  as  is  capable 
of  raising  the  tcmperHtiire  of  one  pound  uf  liquid  water  by  one 
degree  of  Fahrenheit,  iH  equivalent  to  so  much  mechanical  power 
U  is  capable  of  liflinjf  a  weight  of  one  pound  to  a  height  of  772 
feet.  Consequently,  for  every  77^  foot-ptjundnof  power  given  out 
by  a  <:team  or  air  engine,  so  much  heat  muet  disappear  during 
the  expanbion  of  the  steam  or  air  as  ts  capable  of  heating  one 
pound  of  liquid  water  by  one  degree  of  temperature  on  Fanren- 
Iteit's  scale.  1  have  tested  this  principle  by  several  comparisons 
with  th-i  .actual  performance  of  Gtoam-en^nes,  and  found  it  to 
be  corroborated  in  every  inntance. 

The  knowledge  of  the  law  of  the  convertibility  of  physical 
energy  is  the  only  safeguard  against  a  tendency  which  has  mani- 
fested itfielf  in  the  minds  of  many  ingenious  persons,  to  devise 
machines  which  shall  produce  power  out  of  nothing;  a  tendency 
from  whicii  gome  men  of  high  scientific  reputation  were  not 
wholly  free,  before  this  law  ttecame  a  matter  of  experimental 
demonstration  as  well  as  of  reasoning  and  conjecture.  It  was, 
indeed,  a  necessarv  consequence  of  the  hypothesis  of  k  fluid  of 
beat,  or  calorie^  tnat  the  visible  mechanical  power  of  engines 
acting  bv  the  agency  of  heat  must  be  produced  out  of  nothing. 

A  striking  inrtance  of  the  fallacious  conclusionn  to  which  this 
hjiioth&^is  leads,  is  found  in  a  passage  of  the  description,  in  the 
New  York  Tritiune,  of  Capt.  Ericsson's  Air  £n;^ne,  or  "Caloric 
Engine"  as  it  is  called.  The  writer,  after  describing  an  apparatus 
called  a  "Regenerator,"  for  saving  an  much  as  possible  of  the 
heat  which  would  otherwise  escape  with  the  waste  air  of  this 
engine,  makes  this  remark,  *'  The  p<iwer  of  the  steam-engine 
depends  upon  the  heat  employed  to  produce  xtcani  within  itn 
boilers;  but  that  heat,  amounting  to  about  I'SftO  degrees,  in 
entirely  lost  by  condensation  the  moment  it  has  once  exerted  its 
force  upon  the  piston.  If,  instead  of  being  so  lost,  all  the  lieat 
used  in  creating  the  steam  employed  could,  at  the  moment  of 
condensation,  be  re-wmveyed  to  the  furnace,  there  again  to  aid 
in  producing  steam  in  the  boilers,  but  a  very  little  fuel  would  be 
necessary;  none,  in  fact,  except  just  enough  to  supply  the  heat 
lost  by  radiation." 

So  that,  if  radiation  and  other  waste  of  heat  coiild  be  pre- 
vented, the  engine  having  been  once  set  In  motion,  would  go  on 
for  ever  producing  power  and  overcoming  resistance,  without  any 
fresh  supply  of  heat — a  conclusion  opposed  to  common  sense; 
and  yet  the  legitimate  consequence  of  the  hypothesis  that  beat 
is  a  substance,  and  therefore  inconvertible. 

The  principle  of  the  convertibility  of  heat  with  mechanical 
power  reconciles,  in  a  very  simple  and  obvious  manner,  two 
results  of  experiment  which  appear,  from  the  rc[>orts  of  a  recent 
meeting  of  the  Institution  ul  Mechanical  Engineers,  to  have 
been  considered  at  variance  with  each  other. 


Early  in  1850  it  was  predicted  independently,  and  almost 
simultaneously,  by  M.  Clausius,  in  Germany,  and  by  myself  in 
Britain,  in  papers  published  respectively  in  ' Poggendorff's 
Annalen,'  and  in  the  'Transactions  of  the  Royal  Society  of 
Edinburgh,'  that  it  would  be  found  that  when  saturated  steam, 
or  any  other  vapour,  gives  out  mechanical  power  by  expansion, 
the  heat  converted  into  mechanical  power  by  the  expansion  is 
greater  than  that  supplied  by  the  reduction  of  temperature 
corresponding  to  the  reduction  of  presiure.  so  that  a  portion  of 
vapour  must  be  liquefied  to  supply  enougn  of  heat  to  expand 
the  rest. 

Professor  William  Thoouon,  of  Glasgow,  to  whom  this  con- 
clusion was  communicated  before  its  publication,  was  at  first 
struck  with  its  apparent  inconsistency  with  the  fact  of  the 
dryness  of  high-preRi<ure  steam  which  lias  escaped  from  a  jet; 
but  he  almost  immediately  suggested  the  explanation,  that  when 
vapour  escapes  from  a  jet  into  the  atmosphere,  or  into  a  receiver, 
the  wliote  of  the  mevbanicat  power  developed  by  its  expansion, 
instead  of  being  applied  to  the  moving  of  a  load,  is  immediately 
re-converted  into  heat  by  the  mutual  friction  of  the  particles  of 
vapour;  so  that  the  vapour  ultimately  posseneii  all  the  beat 
which  it  originally  had,  and  1«  therefore  ntper-heat«d  by  an  | 
amount  equal  to  the  difference  between  the  quantities  called  the  i 
total  heats  of  evaporation  at  the  original  and  final  teropemtoTM. 

That  this  is  a  true  explanation  has  since  been  shown  by  the 
experiments  of  Mr.  Joule  and  Professor  Thomson,  on  the  tempe- 
ratures at  different  parts  of  a  jet  uf  nir  rushing  from  a  receiver 
into  which  it  had  been  compressed.  On  first  rushing  firom  the 
ori6ce  it  was  found  that  the  temperature  of  the  air  fell  suddenly 
by  an  amount  depending  on  the  ex[HU)8ion;  but  at  a  distance 
from  the  oriiice  suthciently  great  to  allow  ^e  great  velocity 
and  agitation  of  the  air  to  subside,  it  was  found  to  have  very 
nearly,  though  not  exactly,  received  its  original  temperature; 
showing  that  the  mechanical  power  at  firtit  produced  at  the 
expense  of  heat  by  the  expansion,  had  been  re-converted  into 
heat  by  the  fiiction  which  had  caused  the  agitation  of  the  airto 
subHide.  Had  the  air,  on  the  contrary,  been  made  to  raise  a  loaded 
piston,  it  would  have  been  permanently  cooled  by  the  axpanston, 
to  an  extent  equivalent  to  the  work  performed. 

Now,  it  has  been  concluded  by  Mr.  Daniel  K.  Clarke,  from 
the  results  of  an  extensive  series  of  experiments  on  locomotive 
eiig-ines,  described  in  the  CivU  Engineer  and  Archiiect'*  Jvunial 
for  September,  \H&%  th:it  during  the  expansive  working  of  steam 
a  portion  becomes  li(|uetied,  unless  it  is  supplied  with  neat  from 
without.  Air.  Clarke  arrives  at  this  conclusion  from  a  compa- 
rison of  the  f|unntitieti  of  steam  mcitsured  out  by  the  cylinders 
of  tucumotive  engines  with  the  quantities  of  water  actually 
consumed. 

Mr.  Charles  W,  Siemens,  in  a  paper  published  in  the  sams 
journiil,  states  that  Mr.  Cuwjier,  ^l^.  .Marshall,  and  himself,  had 
found  steam  which  was  allowed  to  expand  by  rushing  from  a  jet 
into  a  tube  connected  with  a  condenser,  to  be  super-heated,  ur 
at  a  higher  temperature  than  necessary  to  prevent  it  from 
liquefying  under  the  pressure  applied. 

At  the  meeting  of  the  Institution  of  Mechanical  Engioeen, 
at  which  Mr.  Clarke's  paper  was  rend,  it  seems  lo  bare  been 
considered  by  some  of  the  members  present  that  bis  conrtusioas 
were  at  variance  with  the  results  of  the  experiments  of  Mr. 
Siemens,  Mr.  Cowper,  and  (Mr,  .Marshall.  U  must  bo  evident, 
however,  from  the  explanation  already  given,  that  the  resiiUa 
arrived  at  by  Mr.  U.  K.  Clarke  and  by  Mr.  C.  \V.  Siemens^ 
are  not  only  consistent  with  each  other,  but  are  preciariy 
what  bad  been  anticipated  by  reasoning  from  the  principle  of 
the  mechanical  convertibility  of  beat.  Jn  Mr.  Clarke's  experi- 
mentsi,  the  stenm  in  expanding  had  performed  work  in  driving 
an  engine,  and  had  lost  an  amount  of  huat  e<tu)valent  to  the 
work  pcrfoi  mcd,  in  consequence  of  which  a  portion  was  liquefied. 
In  Mr.  Siemens's  experiments,  the  steam  had  performed  no  work, 
and,  con  sequent!  y,  lust  nii  heat;  and  it  was  therefore  super- 
heated by  an  amount  equal  to  the  difference  between  the  total 
heats  of  evaporation  at  its  original  and  finiU  temperatures.  This 
difference,  as  measured  in  d^rees  of  temperature  applied  to 
liquid  water,  is,  according  to  the  ex{>erimenta  uf  Regnault, 
0-3Uo  X  the  difference  between  the  two  temperatures  of  the 
steam. 

Although  Mr.  Clarke's  experiments  afford  a  general  verifica- 
tion of  the  deduction  from  the  mechanical  theory  of  beat  tu 
which  I  ha%'e  referred,  it  may  be  doubted  whether  the  whole  of 
the  discrepancy  between  the  quantity  of  water  conaiuued,  sod 
the  quantity  oumpuled.  from  the  bufk  uf  steam  in  the  cyliiader. 
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from  liquefaction  In  the  cylinder;  for  we  know  little  of 
bulk  occupied  by  a  given  weight  of  steam  under  ditfereut 
unutancee  except  by  coojccture;  and  from  the  anatofry  of 
more  easily  condensible  guses  it  iii»y  be  inferred,  thut  steam 
d  other  rapoura  near  their  point  of  cotidemtatinn,  especially 
hen  of  ^eat  density,  are  affected  by  the  force  of  cohesion  to 
I  extent  which  chukps  them  to  ocrnpy  much  les."  bulk  thnn 
ey  would  do  according  to  the  laws  of  the  perfectly  gaseous 
ndition. 

It  is  true,  as  I  have  diown  in  a  Mries  of  papers  puhliahed  in 

le  ''  Transactions  of  the  Iloyol  Society  of  Edlnburgli,'  Vol.  \X., 

at  fuimul»,  founded  on  the  awtumption  that  ttcam  is  a  perfect 

,  agree  with  the  actual  performances  of  expansive  steam- 

_,ine«;    but  tbia  fact  throws  little  light  on  the  euhject  of  the 

tuat  density  of  steam,  for,  according  to  a  law  discovered  by 

Carnut,   reconciled   witii    the   niechaiiiral   theory  of   heat    by 

'^lausiug  and  Thomson,  and  shown  by  me  to  be  a  consequence  of 

lie  s<appi>eition  that  heat  consists  in  a  molecular  oscillatory 

'movement,  the  prupurtion  of  the  heat  employed  in  expanding  an 

elacitic  substance  which  is  converted  into  mechanical  power  by 

an  engine,  depends  solely  on  the  two  temperatures  at  which  the 

heat  is  Bupplied,  and  the  unconverted  portion  of  heat  abstracted 

betng  greater  as  the  fonner  of  tho«c  temperatures  is  hii^her  and 

'"  e  Utter  lower;  and  is  independent  of  the  nature  of  the  sub- 

ce  which  works,  and  of  the  law  of  its  ezpausiun;  ko  that^ 

though  an  erroneoua  law  of  expansion  may  be  ait^umed   in 

'culating  the  power  of  the  engine.  It  may  utill,  by  n  compcn- 

nation  of  errors  arising  from  Carnut's  principle,  lead  to  correct 

results  in  practice. 

The  knowledge  of  the  density  of  steam  at  various  pressures 
id  temperatures,  is  now  the  most  important  desideratum,  both 
In  the  theory  of  heat  and  in  itn  practical  application,  M.  Keg- 
nault  long  since  announced  thot  he  was  about  to  undertake  u 
Hsries  of  experiments  on  this  subject,  at  the  expense  of  the 
French  government,  hut  the  results  have  not  yet  appeared. 
It  is  to  be  hoped  that  they  may  not  be  much  longer  delayed. 

49,  St,  Vincent  Strmt,  Ghugow^  W.  J.  M.  Raxbink. 

Seplembtr^l^yi. 


REPORT  ON  DESIGN  AT  THE  GKEAT  EXHIBITION. 
■  By  KicQAan  RanoBAVB,  R.A.* 

Tbi  deilre  evinced  by  the  rudest,  as  well  aa  the  most  civilised, 
nations  for  the  decoration  of  their  buildings,  utensils,  and 
clothing,  almo«t  rait*«e  ornament  into  a  natural  want,  and  munt 
render  its  proper  application  of  the  utmost  consequence  to  the 
manufacturer,  since  upon  it  the  value  of  his  manufactures  in  the 
various  marketn  of  the  world  greatly  depends.  It  can  hardly  be 
pcMudble,  therefore,  that  any  one  Hhould  doubt,  on  the  present 
occasion,  the  importance  of  a  careful  review  of  the  union  of 
design  and  ornament  to  manufacturing  skill,  since  all  that  the 
iDventlve  powcrtt,  the  fancy,  and  the  hiuidicraft  of  roan  can  do, 
has  this  year  been  gathered  into  one  place,  and  the  world  been 
invited  to  consider  and  examine  it.  Bui,  without  some  critical 
guidance,  4ome  judicial  canonii.  or  twme  careful  separation  of  the 
meretricious  from  the  beautiful,  it  is  to  he  feared  thut  the  public 
taste  will  rather  be  vititited  than  improved  by  an  examination 
of  the  Exhibition,  aa  it  will  readily  be  allowed  tliat  the  motfa  of 
ornament  applied  to  the  works  therein  exhibited  is  of  the  former 
character,  and  Tnim  that  very  cause  more  likely  to  impoite  on 
the  uninformed  taste  of  the  multitude  than  the  simpler  qualities 
of  real  excellence  to  impress  us  with  a  just  &ense  of  their  worth. 
Such  considerations  were,  doubtless,  amoog  the  reuoos  which 
influeDced  the  determiuation  of  the  Royal  Commissionen  on 
tbis  subject. 

We  have  spoken  of  design  and  of  ornamental  decoration. 
Tbese  are  two  eMcntiallv  different  things,  and  it  is  highly 
neoeaeiiry  that  they  should,  from  the  lir^tt,  be  considered  aa 
aeporate  and  diBtinet.  '''Design"  has  reference  to  the  construc- 
tion of  any  work  both  for  use  and  beauty,  and  therefore  includes 
\\.A  ornamentatiun  also,  '^Uniameut"  la  merely  the  decoration 
of  a  thing  constructed. 

Ornament  is  thuH  necessarily  limited,  for,  so  defined,  it  cannot 
be  other  than  secondary,  and  mutit  not  u!iurp  a  principal  place; 
if  it  do  to,  the  object  is  oo  longer  a  work  ornamented,  but  is 
degraded  into  a  mere  omoment.    Now,  the  great  tendency  of 
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the  present  time  is  to  reverse  this  rule;  indeed,  it  is  impossible 
to  examine  the  works  of  the  Great  Exhibition,  without  seeing 
how  often  utility  and  construction  are  made  secondary  to 
decoration.  In  fact,  when  commencing  a  design,  defligncrs  are 
too  apt  to  think  of  ornament  before  construction,  and,  as  has 
been  said  in  connection  with  the  nobler  art  of  archiiertiire, 
rather  tu  construct  ornament  than  to  ornament  construction. 
This,  on  the  slightest  examination,  will  be  found  to  be  the 
leading  error  in  the  Exhibition,  an  error  more  or  lesa  apparent 
in  every  department  of  manufacture  connected  with  ornament, 
which  is  apt  to  sicken  us  of  decoration,  and  leads  us  to  admire 
those  objects  of  absolute  utility  (the  machines  and  utensils  of 
various  kinds),  where  one  is  so  paramount  that  omauient  is 
repudiated,  and  fitness  of  purpose  being  the  end  sought,  a  noble 
simplicity  is  the  result. 

The  primary  consideration  of  constrnotion  is  so  necessary  to 
pure  design,  that  it  almost  follows  that,  whenever  style  and 
ornament  are  debased,  construction  will  be  found  to  have  been 
first  disregarded;  and  that  thoRo  styles  which  are  considereil  the 
purest,  and  the  best  period  of  those  stvles,  are  just  ihowj  whereia 
constructive  utility  has  been  rightly  understood  and  moat 
thoroughly  attended  to.  A  dissertation  upon  dilTerenco  of 
styles  would  be  out  of  place  in  this  Report,  as  well  as  na 
expresswl  preference  for  any  particular  one,  since  each,  doubt- 
less, contains  some  qualities  of  beauty  or  excellence  wliich  will 
justify  its  use  when  restrained  and  regulated  by  fixed  orinciples. 
It  may  not,  however,  be  improper  to  illustrate,  by  a  few 
remarks,  the  opinion  expressed  above,  since  it  involves  important 
principles  connected  with  a  proper  consideration  of  works  coming 
within  the  scope  of  the  Report. 

To  begin  with  the  eccle<ia»tic*l  architecture  of  the  middle 
ages:  when  the  style  was  purest,  the  construction  was  most 
scientific,  the  arches  were  best  formed  for  resistance,  the 
groining  was  elevated  and  simple,  the  ornament  modest,  ami 
applietl  to  the  forms  of  construction  only.  As  the  style  pro- 
greased  with  time,  it  departed  from  its  primitive  simplicity:  it 
became  more  ornamental  it  is  true,  but  at  the  sacrifice  of  some 
of  its  constructive  truth:  the  useof  the  arch  was  partly  obscured 
by  its  being  placed  under  an  horizontal  urrKUgement,  and 
supported  by  perpendicular  mullions  "nd  't  was  gradually 
fUtteiwd  to  the  worst  form  for  sustaining  pressure.  The 
groining,  at  first  simple,  became  a  most  elaborate  system  of 
reticulation,  by  its  numerous  lines  reducing  the  apparent  height 
of  the  roof,  to  the  entire  loss  of  the  sublime  effect  produced  by 
its  elevation  and  simple  groining  in  the  earlier  [teriod.  At  the 
same  time  the  enornu)u8  pendiints  seemed  ready  to  fall  on  the 
heads  of  the  beholder,  and  to  bring  with  them  the  flattened  arch 
of  which  they  were  the  key-stones.  The  exterior  was  every- 
where decorated,  effecting  the  ruin  of  the  building  by  the  dust 
and  moss  which  this  humid  climate  soon  engendered.  In  its 
last  period,  decoration  could  be  carrie<l  no  further,  and  so 
Gothic  architecture,  which  had  grown  into  glory  and  beauty, 
from  iU  just  ajid  scientific  construction,  was  thrown  aside  whon 
a  florid  ornamentation  had  ukon  the  place  of  constructive 
truth.  It  was  succeeded  in  this  country  by  the  Tudor  style,  a 
modification  of  the  Uenaisaance.  The  Renaissance  itself  arose 
mainly  from  the  study  of  Roman  remains,  and  those  oaen  of  the 
worst  period  of  the  Empire,  when  Greek  science,  skill,  and  pure 
t;wte  had  fallen  before  Unman  magnificence  and  barbarism,  and 
before  modem  discoveries  had  opened  up  the  Athenian  treasures 
of  Greek  art.  It  was  introduced,  however,  by  mcu  of  enlarged 
minds,  most  of  them  great  constructive  architects,  and  by  them 
it  was  constructively  adapted;  they  embodied  in  it  many  of  the 
just  principles  of  the  ancient  styles;  and  if  the  stream  of 
tradition  had  brought  down  much  rubbish  aa  well  as  treasure, 
still  the  master-minds  of  the  fifteenth  century  Rradually  sepa- 
rated them,  and  applied  with  unrivalled  skill  and  a  fertile  fancy 
what  was  beautiful  and  good.  It  was,  however,  essentially 
pagan  in  all  ltd  details,  and  its  ornament  conveyed  no  symbidic 
trutlis  to  the  hearts  of  men.  In  the  hands  of  less  skilful 
masters,  it  soon  became  decoration  without  a  pervading  spirit — 
ornament  merely  used  as  ornament,  without  propriety  as  without 
meaning;  and  thus,  as  the  Tudor  style,  it  succeeded  m  this 
country  to  the  Gothic,  that  style  dying  out,  partlv  from  the 
causes  above  staletl,  and  partly  from  the  change  of  feeling  con- 
sequent on  the  reformed  opinions  which  then  prevailed.  This 
debased  form  of  the  Renaissance,  in  its  decoration,  had  already 
cast  off  all  constructive  truth  and  consistency:  much  that  was 
bad  in  the  late  Ktyle  was  retained  and  mixed  with  it;  whatever 
was  good  was  as  certainly  forgotten.   Columns  were  reverBed,the 
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heavy  and  hraud  part  heing  upwards,  the  small  part  below;  they 
swelled  alternately  into  enormous  hniids,  and  were  contracted 
jnin  neverinfj  rinjfK,  nnd  sometinieB  they  stood  upon  bulls,  to  give 
a  further  Ren»ie  of  iiiHecnrity.  Terminal  figuret  were  introduced, 
which  bad  the  weight  «f  their  entablatures  borne  on  hawketa  i>f 
imitative  fruits  or  flowerw.  The  coverinif-pediments  were 
l>roken,  contrary  to  all  constructive  application,  or  were  placed 
sucreAsively  one  within  another:  entaoIaturt>y  were  enlarged  uut 
of  all  proportion  to  the  supporting  columns;  and  the  useful  was 
superaeded  by  the  ornamental. 

In  Frnnce  firftt,  and  a/tarwards  In  nil  the  countries  of  Europe, 
the  Renaissance  was  dftgradMl  into  the  »tyle  known  as  that  of 
Louiis  Quaturze.  In  alithat  thia  style  differed  from  the  true 
Itenais^ance,  it  differed  merely  as  arising  out  of  decoration.  As 
a  (ityle,  it  never  had  u  rntimiencfnicni  in  construction,  ub  the 
Gothic  and  Kenaissanco  had,  both  of  which  were  founded  on  an 
architectural  ba&iit;  thiji  xprang  from  the  love  of  the  Grand 
iMc>narque  for  magnificence  and  display.  In  it,  all  that  mis 
cnnRtriictively  true  was  disregarded  utterly  and  vyKtematically; 
thun,  support-*  herjime  ciirveu  and  broken  in  line  exactly  where 
they  rwiuire  strength;  bearing- rails  were  severed  in  the  centre 
where  the  greatest  bearing  is ;  the  union  of  horizontal  and  perpen- 
dicular lurm-i  wait  snnpretMed,  styleii  and  ralln  na  far  aa  pOHsible 
hidden;  veneers  applied  with  the  grain  acroM  the  framing,  and 
every  effort  of  invention  strained,  not  to  decorate  the  due 
constructive  truth  of  thin^it,  but  utterly  to  hide  and  abolish 
construction  altogether.  '1  he  ruling  principle  of  the  style,  aa 
far  UM  it  can  be  eaid  to  have  had  one,  wajt  the  avoidance  of  «ym- 
metry,  and  the  search  after  variety  by  every  possible  means:  for 
ibis  reason,  central  fumis  had  diteymnietricnl  HidcN,  and  the 
ijiiwt  unequal  division  of  parts  wna  the  rule  of  composition. 
^'evertheletis,  fur  the  purpose  which  called  it  forth,  for  mere 
magnificence  and  dii^pliiy,  it  was  admirably  adapted,  being  one 
of  the  most  suitable  styles  for  the  display  of  gilding,  nnd  for 
brilliancy  and  sparkle  in  metal  and  ormolu  wurk,  nbowy  and 
glittering  beyond  anyibing  attainable  in  the  i^impler  forms  of 
the  Kenju*s;iiicc  or  of  classic  antiauity.  From  these  qualities  it 
has  long  maintained  it-s  hold  on  the  public  taate;  and  its  florid 
nnd  gorgeous  tins«l  still  prevailtt  in  tliree-fonrtba  of  the  worka 
of  the  (.!reat  P^xhibition,  Dotwiibstanding  itn  gross  contempt 
of  constructive  principles. 

The  ornament  of  pant  ages  is  the  tradition  of  the  ornamentiHt, 
and  tradition  ever  bands  down  to  us  things  good  and  bad,  both 
equally  eotiHecrateil  to  most  minds  by  the  authority  of  time. 
But  H  moment's  rellectiiin  will  Khow  liow  necetwary  it  h  to  dis- 
criminate before  receiving  anything  on  such  aotliority.  A 
church  or  temple  built  in  a  rude  age  reinaiim  undisturbed  by 
some  happy  chance;  a  villa  or  a  theatre  in  a  remote  provincial 
town  escapes  the  fatalities  of  accident  or  time;  some  tomb  is 
Ojiened,  some  overwhelmed  city  exhumed  from  the  it  bri»  of 
ruin  that  had  gathered  over  it.  The  ornamental  details  found 
tberun  are  copini  and  illustrated  by  the  notes  of  antiquarians, 
or  published  in  the  proceedingn  of  learned  societies,  and  arc  at 
once  regarded  as  authorities  for  imitation,  it  being  forgotten 
that  they  were  perhaps  the  workd  of  obscure  provincial  artiat*!, 
of  a  barbarous  age  perchance,  or  of  a  people  with  whom  art.  no 
longer  studied  for  its  principles,  bad  ceased  to  progress,  or  liad 
rapidly  declined. 

Such  traditional  ornament,  moreover,  had  or  had  not  a  local 
use — a  consiKtent  app^lication  to  domestic,  ecclesiastical,  or 
funeral  purposes— in  fact,  a  local  (iynibolism;  but  even  if  it  had, 
thic,  mostly  overlooked,  is  sure  to  be  soon  disregarded;  and  not 
only  have  we  ornament  of  a  degraded  period,  ol'a  declining  age, 
ur  by  inferior  artists,  buttotiiia  muf<t  be  added,  that  its  Kvnibulic 
life  is  totally  extinct,  and  perhaps  fortunately  so,  fur  when  re- 
vived it  is  indiscriminately,  for  purposes  totally  at  variance  with 
its  firiit  application  and  original  intent.  Moreover,  the  ornament 
suited  for  one  materijd  is  misapplied  to  a  material  difierent  from 
that  for  which  it  was  designed.  Thii«,  ornament  originally 
carved  in  stone,  ia  used  for  metal  4>r  for  wood,  or,  worse  still,  for 
carpets  or  fur  dresses.  That  which  was  intended  to  be  carved  in 
relief,  is  imitated  as  the  inlay  uf  a  floor  or  the  hanging  of  a  wall, 
and  senseleiK  anomalies  of  all  kinds  speedily  arise  trom  undue 
reverence  for,  nnd  Indiscriminate  use  of,  traditioiml  ornament. 
That  this  is  no  forced  view  of  things,  a  glance  nt  the  Exhibition 
will  at  once  show,  wherein  are  to  l>e  seen  the  sacred  vessels  of 
the  church  imitated  for  secular  purposes;  the  fuiieial  urns  of 
the  Greek  revived  as  drinking-vessuU  fur  the  tuble;  tbe 
columns  of  temples  turned  into  candlesticks,  and  sarcophagi 
into  wint^<oclIers;  while  the  decorations  of  ceilings  are  applied 


to  carpets^  and  the  carved  friease  of  an  Ionic  temple  to  a  maslifi 
curtain:  all  these  errors  arising  from  the  iudiwTriminating  uar 
of  thcwe  materials  with  which  antiipiily  han  i-upplied  ua. 

OrnamentitiU  may  fairly  be  divided  into  two  clastwa:  the  tra- 
ditional, who  superstitiouftly  reverence  the  remains  of  past  nges^; 
and  are  wedded  m  practice  to  existing  styles;  and  tnojie  wha 
detipise  the  paat,  and  feel  themselves  at  liberly  U»  adopt  from, 
the  abundant  sources  of  nature  a  mode  and  munner  for  them- 
selves, without  regard  to  the  works  of  their  predecessors.  Ti 
first  class  simply  seek  to  follow  wbere  precedent  leads,  and  tu  b« 
able  to  claim  the  sanction  of  authority  for  their  works,  Tlies^ 
even  when  taste  duly  legulates  their  choice,  are  men  of  limiteii 
iileas  and  small  progress.  Those  of  tbe  second  clari«,  who  pay, 
no  deference  to  authority,  who  think  that  ornament  is  govvrnea' 
by  no  laws,  and  who  see  no  principles  by  which  they  are  to  be' 
guided,  are  little  likely  to  raise  the  art  to  tbe  level  of  past  times^l 
and  still  less  to  advance  its  aim  and  widen  its  sco]>e.  The  tni« 
ornanientist  would  seem  to  be  one  who  necks  out  the  pri»ri/>/L'« 
nn  which  the  by-gone  artists  worked,  and  tbe  rules  by  wliicU 
they  arrived  at  excellence,  and,  discarding  mere  iniitaLioa  and 
reproduction  of  details,  endeavours,  by  the  applicyition  of  ne* 
ideas  and  new  matter,  on  yrinciptea  which  he  believes  to  be 
Bound,  or  which  time  and  the  assent  of  other  mindAbus  Approvedl 
to  be  fundamental,  to  attain  origimdity  through  fitness  antt 
truth.  The  antiquarian  ornamentit^t,  however,  will  always  hare 
a  certain  reputation,  and  justly,  if  he  has  the  taste  to  select 
what  is  best  from  the  great  masters  of  pa^t  times,  la  aujr  case, 
the  critic  must  be  bold  who  speaks  ntfuinst  the  authority  of  tbe 
fathers  of  the  art;  and  praise  is  safe  when  great  names  are  on 
the  side  of  the  critic.  From  this  class  of  ornamentista  we  may 
at  least  demand  purity  of  style,  that  marked  eras  should  be  kept 
distinct,  and  that  the  adopted  ornament  should  be  fitly  applied 
to  fabrics  or  manufactures  of  the  like  nature,  and,  as  f ar  a» 
possible,  for  the  like  uses,  as  those  for  which  the  omaroent  was 
first  designed. 

From  tbe  labours  of  the  second  class  of  arnameotiatB,  united 
to  that  constant  search  after  novelty  at  any  sacrifice  of  true 
taste  for  which  manufacturers  are  so  constantly   urgent,  there 
has  arisen  a  new  species  of  ornament  of  the  mo4t  object ionattle 
kind,  which  it  i^  desirable  at  once  to  deprecate,  on  account  ofj 
its  complete   departure  from  just    taste   and   true  principle' 
This  may  be  called   the  natural^  or    merely  tmiutive  styli 
and  it  is  scon  in  its  worst  development  in  some  of  the  articles 
of  form. 

Thus,  we  have  metal  imiiation*  of  plants  and  flowers,  with  aa 
attempt  to  make  them  a  strict  resemblance,  forgetting  that 
natural  objects  are  rendered  into  oniauieut  by  subordinatioK 
the  details  of  tbe  general  idea,  and  that  the  endeavour 
ought  to  be  to  seize  the  simplesct  expression  of  a  thing  ratberj 
than  to  imitJilo  it.  This  is  the  case  with  fine  art  also;  in  Ua 
highest  effort  mere  imitation  is  an  error  and  nn  impertinence^: 
nnd  true  ornamental  art  is  even  more  opposed  to  the  mere! 
imitative  treatment  now  so  largely  adopted.  Let  any  i 
examine  floral  or  foliated  ornament  produced  in  metal  by  el 
trotyping  the  natural  object,  whereby  every  venation  anf' 
striation  of  the  plant  i»  reproduced,  and  compare  it  with  a  welt 
and  simply  modelled  treatment,  where  only  tbe  general  feature* 
of  the  form  are  given,  and  lUl  the  minutest  details  purpoself 
omitted ;  and  if  this  latter  has  been  done  with  a  Irncsense  of  ihs 
characteristics  of  the  plant,  the  meanness  and  littleness  of  the 
one  mode  will  be  perfectly  evident,  compared  with  the  largwr 
manner  of  the  other.  Dut  this  imitative  style  is  carried  much 
further:  ormolu  stems  and  leaves  bear  porcelain  flowers,  painted 
to  imitate  nature,  and  candles  are  made  to  rise  out  of  tuups  and 
China  asters,  while  gas-jeta  rush  forth  from  opal  .Arums, 
Stems,  bearing  flowers  for  *'arious  uses,  arise  from  groups  of 
metal  leaves  standing  ti|itoe  on  their  points,  nnd  every  construo- 
tivetruth  and  jufit  adaptation  to  use  is  disregarded  for  a  senseless 
imitative  naturalism.  In  the  same  way,  and  doubtless  supported 
by  great  authority,  past  and  present,  enormous  wreaths  of  _ 
Howers,  fish,  game,  fruit«,  &c,,  imitated  fi  mm<ct//e,  dangle  round^^H 
sideboards,  beds,  and  picture- frames.  Glass  is  tortureil  uut  of^^| 
its  true  quality  to  make  it  into  the  cun  of  a  lily  or  an  anemone;  ^^ 
not  that  we  nniy  be  supposed  to  driiiK  nectar  from  the  fltiwer, 
but  thtit  novelty  may  catch  tho>e  fur  whom  good  ta&te  is  nut 
piquant  enough,  and  chaste  fonnb  not  sufficiently  showy.  Id 
tabricN,  where  Itatness  would  seem  most  essential,  this  imitative 
treatment  is  often  carried  to  tlie  greatest  excess;  and  carpeis 
are  urnamented  with  water-lilies  fiuatiug  on  their  natural  bed, 
with  fruits  and  flowers  |>oured  forth  in  uverwhelnung  abundance, 
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in  all  the  fxloTj  of  their  «ha<lca  itnri  htie«;  <»r  we  are  startled  by  a 
lion  at  our  hetirth,  or  a  leopnrct  on  our  rug,  his  spotted  coat 
|; imitated  even  !o  iis  relief,  as  well  as  to  it«  colniir,  while  palm- 
L  trees  and  landscapes  are  used  aMlheornHmentaofniuBlin  curtains. 
iThouyh  far  from  saving  that  imitative  ornament  is  not  some- 
time nllnwHble,  *t'\\{  It  will  at  once  he  felt  thnt  the  manner 
vant4  a  determined   recuUtion  to  exclude  it   in  most  of  the 
aWve-mentioned  ca«e»  from  all  works  aapirinK  to  be  considered 
kin  ju«t  taHte,  and  to  leave  it  to  be  adopted  hy  those  only  who 
frthink  novelty  better  than  chaate  design,  and'  show  preferable 
I to  truth. 

The  constant  aenrch  after  novelty  ha«  just  been  alluded  to 
I  one  of  the  source*  of  bad  taste  in  modern  ornament.     Manu- 
turert  are  ea^er  to  obtain  it  at  any  Macrilice  of  truth  and  at 
isnv  eoet.     The  effarts  of  those  past  a^es,  wben  taste  was  most 
I  indisputable,   appear   to    have    been    directed    rather    to    the 
^continually  perfeetinfi  and  refining  their  designs  and  inventions, 
|tfaan  to  creating  new  ones.     Tbus,  in  architecture,  the  robust 
Inmplicity  and  grandeur  of  the  Duric  order  remained  unchanged 
Ifrom  Bffe  to  age,  architect  after  arcbiteci  striving  only  to  perfect 
llta  just  proporliunit  and  the  symmetry  of  its  parts,  rather  than 
Mo  add  any  novelty  of  feature  or  ornament,  until,  in  the  I'ar- 
Mhenon,  it  seems  to  have  arrived  at  the  mn«t  perfect  develop- 
I  nent  that  taste,  ecienre,  and  art  could  unitedly  effect.     Even 
k  among^  the  more  vulu)ituou>#  inhabitants  of  Asia  Minor,  at  least 
jiintil  the  age  when  tb^ir  artists  became  »ervants  and  panderers 
Ho  the  roamer  magnilicciice  uf  Kt>me,  the  details  of  ornamentation 
were  few-,  and  those    univerwdly  received.      The  volute,    the 
scnnthus,  the  anthemion^  the  echinux.  and  a  few  frets  and  gtiil- 
-loches,  »eemed  to  pass  the  ordeal  ut  criticism,    not   that   they 
|inight  be  rejected  fur  more  novel    treatments,   but    that  the 
symmetry  of  their  pnrtH  might  be  mure  justly  balanced,  the 
F  commoner  curves  rejected  for  those  more  varied,  lienutiful,  and 
refined,  and  the  true  import  given  to  their  jinijectiona.     Pro- 
portion and  iiymmetry  being  thus  sought  after  instead  of  novelty, 
their  ornnment  has  come  down  to  um  with  authority  like  that  of 
Scripture,  rather  than  that  of  tradition,  aud  all  the  ofter  efforts 
of  artists,   who  have  adopted   and   mlapted   it,  have  failed   to 
improve  its  elegance,  or  add  to  its  beauty.     Even  in  the  eastern 
nations  we  fina  the  same  ur^nge  prevail;  and  to  this  day  Indian 
ornameut  is  composed  of  the  sjimo  forms  as  it  was  in  the  earliest 
known  works;  the  principles  that  governed  ornamental  practice 
in  those  u-ork^  seem  still  to  be  a  tradition  with  the  artist  and  the 
workman,  and  htill  to  produce  the  same  beautiful  resultif,  as  U 
abundantly  seen  in  the  fitbrics  and  tissues  uf  the  Indian  depart- 
ment of  the  Great  Kxhibitir>n.    Now,  however,  our  efforts  are  of 
,  an  entirely  different  nature,  and  the  hunger  after  novelty  is 
^Mttc  insatiable;  lieaven  and  earth  are  racked  for  novel  itiven- 
iiona.  and  happy  is  the  man  who  lights  upon  something,  how- 
ever «ii/r/.  that  shall  strike  the  vulgHC  mind,  and  obtain  the 
"run  of  the  season."     Such  patterns  as  often  result  fnim  the 
caprice  of  accident  as  from  any  effort  of  thought — witness  what 
is  called  the  diorama  pattern  in  cotton  printing,  whicli  was  very 
popular,  yet  was  the  re^tult  of  an  accidental  folding  of  the  stuff 
on  the  cylinder  in  printing.     Accepte^t  for  the  season,  these 
fantasies  no  sooner  pavti  away  than  the  world  woudefs  huw  it 
could  ever  have  looked  upon  them  with  satisfaction,  or  tolerated 
for  an  instant  <iuch  snlectsroB  in  taste,  such  strange  iucungrul- 
ties,  or  jrross  absurdities. 

The  ornament  uf  pant  sg;e8  was  chiefly  the  offspring  of  handi- 
craft labour,  that  of  the  iiresent  age  is  of  the  engine  and  the 
machine.  'J'hia  great  difference  in  the  mode  of  production 
causefialike  difference  in  the  resultii.  In  old  times  the  artist 
WBf  at  once  designer,  ornamentixt,  and  cmftMrtian,  and  to  him 
was  indifferent  the  U!ie  of  the  pencil  or  the  brush,  of  the  ham- 
mer, the  chisel,  or  the  punch:  his  hand  and  his  mind  wrought 
'loffcthcr,  not  only  in  the  design,  hut  in  every  stage  uf  its  cura- 
^^jiletion,  and  thus  there  entered  a  portion  of  that  mind  into 
"every  minute  detail,  and  into  every  stage  of  finish,  and  many  a 
beautiful  afterthought  watt  embodied  by  the  hand  uf  the  **cun- 
ning  artiticer,"  many  a  grace  added  to  the  work  hy  his  mastery 
and  skill.  He  worked,  not  to  produce  a  rigid  eamenefitii,  but  a.'i 
Nature  work«: — she  produces  nothing  exactly  similar  to  its 
fellow,  in  every  turn  of  every  stage  of  growth,  in  every  flower, 
■nd  in  every  leaf,  adding  n  changing  grace,  a  differing  beauty; 
ao  he  varied  hij«  labour?  with  every  feeling  of  his  overflowing 
mind.  But  this  is  nut  poNKiblc  with  the  stJimp,  the  mould,  the 
pre74tt,  and  the  die,  the  ornnmeotal  agents  of  our  ilavs:  .ifter  the 
type  or  uumIcI  is  made,  all  the  products  are  rigidly  the  same^ 
wjieoce    arises  a  sickening  monotony,  a  tiresome   samouess, 


unknown  in  the  works  of  nature  and  peculiar  to  these  artificial 
works  of  man:  the  varying  mind  has  no  share  in  their  produc- 
tion, and  man  himitelf  (tecomes  only  the  servant  of  tlie  machine. 
Moreover,  the  oldornamentitit  worked  generally  from  faelings 
of  piety,  from  love  of  his  labours,  or  from  the  rfesire  of  fame, 
motives  hardly  known  to  the  arti-itt  of  this  class  in  our  days,  at 
leiuit  in  this  country.  Who  seeks  fame  from  the  ephemera  of  a 
season?  >V^fao  loves  a  labour  that  is  so  soon  to  pass  sway.^  Who 
cares  for  n  work  that  is  not  to  be  the  child  uf  his  own  hand,  but 
to  he  pn>duced  in  thousands  hy  the  aid  of  machinery?  The 
toil  of  him  of  old  times  was  spent  upon  the  thing  it<ielf,  and  not 
upon  a  mere  model  for  it:  the  chalice,  the  cup,  the  lock  and  key, 
the  reliquaiy,  were  to  he  withnut  repetition,  and  without  rivals; 
hu  Kought  to  give  them  their  highest  excellence,  and,  labouring 
from  one  of  the  feelings  we  have  described,  threw  hia  whole  soul 
into  bis  work,  so  that  it  became  a  thin^  fur  future  Nfce^  to  luuk 
upon  snd  to  prize.  Not  that  handicratt  or  art-workmanship  is 
utterly  excluded  fioni  «>ur  manufactures;  it  Is  only  partially  so, 
makini;  more  painfully  evident  how  grcatlv  ornamental  art  hn^ 
Kuffered  from  its  union  with  nuichinery.  Wherever  ornament  is 
wholly  effected  by  niacliinery,  it  i«  certainly  the  moat  degraded 
in  style  and  execution;  and  the  best  workmanithip  and  the  best 
tat-te'  are  to  be  found  in  those  manufactures  and  fabrics  whcteiii 
handicraft  is  entirely  or  partially  the  menns  of  pruducing  the 
ornnmeni,  as  in  china  and  glass,  in  works  in  the  precious  melali, 
carving,  &r.  This  partly  arises  from  the  facilities  which 
machinery  gives  to  the  manufacturer,  enabling  him  to  produce 
the  florid  and  overloaded  as  cheaply  an  the  ximple  forma,  and 
thus  to  satisfy  the  larger  market  for  the  multitude,  who  desire 
quantity  rather  than  quality,  and  value  a  thing  the  more  the 
more  it  is  ornamented.  This  state  of  modern  manufacture, 
whereby  ornament  is  multiplied  without  limit  from  a  given 
model,  hy  the  machine  or  the  mould,  ought  at  least  to  awiiken 
In  the  manufacturer  a  sense  of  the  importance  of  the  first 
design.  Una  would  think  that  what  wan  to  he  producetl  hy 
thousands  and  tens  of  thousands  should  at  least  bo  a  work  of 
beauty,  and  no  pains  be  spared  to  injure  its  excellence.  The 
cu«t  of  the  RthI  design  or  model  must  in  such  a  case  be  a  mere 
atom  wlien  divided  among  its  myriad  prototypea.  It  would 
seem  strange,  too,  that  any  one  could  be  found  to  throw  away 
great  expense  upon  dies  and  moulds,  to  carry  out  a  design 
which  iu  iicelf  was  hardly  thought  worth  paying  for.  Yet,  often 
in  this  country  urtists  are  paid  little  letter  than  workmen,  and 
a  belief  seems  to  prevail  that  knowledge,  skill,  and  taste  como 
by  nature:  the  artist  has  often  no  interest  in  the  result  of  his 
labours,  his  name  is  unknown,  his  pay  is  niggardly,  and  what 
there  may  be  uf  beauty  and  excellence  in  his  work  is  often 
spoiled  hy  the  alterations  of  the  manufacturer,  who  makes  no 
scruple  uf  setting  his  own  taste  above  that  of  the  artist,  and 
altering  and  changing  his  design  at  his  sole  pleasure.  In  France, 
and  some  parts  <if  (jermany,  where  taste  has  Inug  been  culti- 
vated, and  the  value  of  ornamental  design  is  better  understood, 
the-se  relations  are  better  understood  also;  and  in  this  country, 
if  good  taste  is  to  prevail,  the  manufncturer  must  learn  to 
appreciate  more  highly  the  value  of  the  designer's  laWurs,  must 
seek  to  foster  his  talents  and  stimulate  his  amour  /iropre. 
Society,  alsii,  must  be  prepared  to  contribute  more  largely  ttian 
heretofore  to  public  education  in  ornamental  art,  aud  taste  must 
be  disseminated  by  every  availKhlu  means;  for  it  is  nut  only 
truth,  hut  a  truth  that  should  be  told,  that,  notwithstanding  our 
skilful  workmauship  and  our  excellent  manufacture  of  most 
fidirica,  we  are  sadly  behind  in  the  desi^  applied  to  them,  and 
greatly  indebted  ti>  foreign  artisU  even  fur  what  little  is  good, 
Aloreover,  our  greatest  difficulty  consi&t.s  even  less  in  the  want 
of  designers  than  of  skilled  art-w-orkmen  to  carry  out  designs. 
A  design  for  cotton^printing  nmy  be  spoiled  by  the  ''putter-on," 
or  for  silk  by  him  who  prepares  it  for  the  \oom.  The  sculptor 
may  design  a  statuette,  but  tliere  are  few  able  to  chase  the 
hronxe,  or  to  retouch  the  clay,  or  to  unite  the  parts  when  they 
come  forth  from  the  mould.  £ven  where  such  are  found,  they 
are  mostly  men  of  slow  minds,  who  enter  little  into  the  spirit  of 
the  artists  labuurs,  and  who  work  without  feeUug  as  without 
tire.  H'e  And  plenty  of  chasers  able  to  imitate  the  fur  of 
animals,  or  the  texture  of  draperies,  but  few  who  understand 
the  bones  and  the  anatomy  ut  the  parts,  and  fewer  still  who 
carry  an  artist's  spirit  into  their  works,  in  painting,  also,  the 
painter  on  glass  and  china  is  generally  n  mere  copyist,  or  be 
works  too  entirely  by  rote,  and  without  feeling.  The  lily  and 
the  ruse  which  he  paints  are  always  the  same  lily  and  the  samu 
rote,  a  work  of  the  hand  aud  eye,  in  which  the  mmd  has  uu 
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share.  There  are  honourable  exceptions,  no  doubt,  but  with  the 
xnany  nrt  is  a  mere  handicraft.  In  France,  in  Germany,  in 
Bavaria,  in  ttiUy,  this  is  nut  the  case.  There  the  artist  oftpn 
carries  out  his  own  ilfr-ti^i,  nnd,  where  he  dnc*  nitt,  haH  iilwayu 
at  hand  a  band  of  skilled  art-workmen  to  embody  his  idena,  or 
to  comjilete  his  labours.  The  beautiful  works  in  metal,  by 
Vechte,  Wagner,  and  Weiwhaupi,  the  china  paintingtt  of 
Jacobber.  Schilt,  Ducluzeau,  Ifaman,  and  a  multitude  of  others, 
and  the  furniture  carvings  of  Llenitrd,  are  choice  example:^  of 
the  nbove-HtHted  triith*<;  wliile  the  works  in  oxidised  Hilver, 
■uch  as  seal  and  knife  hiindleR,  paper- weigh  to,  eigar-raseA,  &c., 
exhibited  by  Rudolphi,  with  the  bronzes  of  -Mone,  I'rndier,  and 
a  host  of  other  such  wiirks,  Khow  the  skill,  taste,  and  knowledge 
of  the  art-workmen  of  France.  In  France,  moreover,  there  ia 
a  Jiine!«  and  fancy  pervading  ornamentation;  the  ornament, 
eipeciaUy  where  figures  and  animals  are  introduced,  beinir  spe- 
cially adapted  to  tho  thing  ornamented.  In  England,  the 
ornament  desifjned  for  one  work  is  made  to  do  duty  for  twenty 
nthcr«:  one  figure  truly  plays  many  parts,  and  is  often  uned  witn 
an  incoocciviiblc  want  of  fitness.  But  the  English  public,  and 
the  English  manufacturers  a«  a  body,  are  hardly  yet  awake  on 
the  question  of  design:  governmeDt  nas  established  nchools  of 
omameDtal  art  in  many  of  our  tar^e  niuniifacturing  towms  for 
the  purpose  of  spreading  genuine  taste,  and  educating  our 
workmen;  but  they  are  as  yet  a  forced  product,  and  have  hardly 
anywhere,  aAer  ten  years  of  rtrugRle,  won  the  warm  support  of 
the  local  mnnufartiirer.  Kvcn  in  this  great  Exhibition,  the 
question  of  rfwi^Ji  was  nearly  overlooked,  and  the  works  of  the 
designer  left  without  a  place:  hiit  name  wau  not  neceK-<uirily 
coupled  with  the  fabricM  or  manufactures  bis  skill  had  deuigoed 
or  decorated,  and  his  reward,  therefore,  was  left  to  the  good 
feeling  of  his  employer.  Nu  special  jury  was  named  to  unite 
with  manufacturers  tn  the  various  classes  in  judging  of  tho 
taste  and  art  displayed  in  the  ornamentation  of  their  fabrics; 
and  that  art  which,  as  we  have  before  said,  19  catcuUted,  when 
excellent,  tn  raise  the  repntation  of  a  nation'it  manufactures,  was 
left  to  tliejudgnicnt  of  tlione  t<Mt  likely  to  consider,  not  its  real 
excellence,  but  what  an  untaught  multitude  would  purchase  and 
would  prixe.  In  France,  many  large  establishments  have  well-  I 
appointed  schools  attached  for  teachinff  drawing  and  modelling, 
and  the  mdlmentsof  science  connected  with  their  manufactures.  ' 
In  (iemmny  also,  and  in  Italy,  schools  and  institutions  have 
lon^  been  in  operation  for  the  cultivation  of  taste  in  design; 
and  it  will  be  necessary  for  this  country  to  enter  seriously  on  the 
same  course,  if  we  are  to  maintain  even  our  manufacturing  repu- 
tation before  tho  world. 

In  eetimating  the  progress  of  this  country  in  ornament  and 
in  art- workmanship,  as  compared  with  the  continental  nationf, 
there  is  one  circumstance  that  must  enter  largely  into  considera- 
tion. In  France,  Germany,  Italy,  and  Belgium,  in  addition  to 
scboolfl  fur  teaching  ornamental  art,  royal  and  national  manu- 
factories have  been  eatabli^hed  for  many  ycar^i.  In  these,  no 
necesnary  expense  is  spared  to  bring  to  perfection  the  fabrics 
wrought  in  them,  both  us  to  the  highest  excellence  of  workman- 
ship and  materialfl,  and  to  their  embelliHliment  by  ornnmeiitai 
design.  The  best  painters,  sculptors,  and  desiffners,  as  well  &g 
men  of  the  most  scientific  acquirements  in  botatiy,  mineralogy-, 
and  chemistry,  are  among  their  pnifessors;  ami  the  works  being 
carried  on  at  the  public  expense  for  the  attainment  of  excellence, 
the  cost  of  repente<l  failures  is  unheeded.  In  such  establish- 
ments, a  band  of  tikilleil  workmen  must  of  necessity  be  trained 
to  the  ultimate  benefit  of  the  private  maoufacturers,  and  tnose 
difficulties  which  science  had  found  the  means  of  overcoming, 
or  those  new  processes  and  new  materials  which  it  had  brought 
to  light,  be  spread  abroad  for  the  common  ndvimtnge  of  all. 
Moreover,  the  sight  of  excellence  and  of  the  products  of  skilled 
workmanship  is  one  of  the  greatest  stimulants  to  further 
exertion,  since  all  art  and  all  manufacture  arrive  at  perfection 
by  gradual  advance  on  past  labours.  The  workman  who  sei-s 
the  results  of  the  eikill  which  has  produced  such  works  in  i:hiua 
and  porcelain  as  ore  e.xhibited  in  the  Sevres  room  or  in  the  hall 
of  the  ZoUvereln,  must  feel  this  stimulus  in  no  mean  degree. 
When  it  is  remembered  what  one  single  artist  did  in  this 
country  for  the  same  nianufariure,  anil  how  greatly  Wedgwood 
and  hiK  workmen  were  indebted  to  Flaxman,  we  can  well  feel 
what  influence  a  band  of  artists  of  like  nbitity,  exercising  their 
talents  to  improve  every  depurtment  of  the  manufacture,  and 
of  tfaette  a  continued  succee^ioa,  would  be  likely  to  exercise  over 
the  taate  and  skill  of  thoae  in  oootact  with  them.  Nor  is  this 
all:  the  excelleuce  of  one  fabric  awakens  a  desire  for  like 


excellence  in  others,  and  calls  forth  the  same  spirit  of  emulatinq 
It  surely  cannot  be  doubted,  therefore,  that  the  contincnti 
oations,  and  more  especially  France,  in  this  manufacture,  aoj 
through  it  in  mimy  otliers,  have  been  largt:ly  benefited  by  hucb 
institutions;  besides  the  amount  of  national  reputation  obtaiiie4 
by  them  from  the  display  of  the  choice  works  which  are  therein^ 
produced. 

In  these  remarks  it  is  not  intended  to  plead  for  the  denrable- 
ness  of  such  establishments  in  our  own  country,  but  only  to 
|H)int  them  out  tu*  the  means  whereby  other  nations  have  attiUDed 
to  great  excellence.  It  is  no  answer  to  such  an  argument^^ 
although  it  is  indeed  true-^to  say,  that  without  these  aids  the 
mnrrttl  manufacture  of  such  fabrics  in  Germany  and  France  ia 
behind  our  own;  and  that  the  private  show  of  such  works  by 
Minton,  Copetnnd,  and  others,  is,  both  a«  to  manufacture  and 
design,  superior  to  that  of  any  private  manufacturer  of  those 
countries.  This  may  arise  from  various  causes;  but  with  the^ 
like  advantages  on  our  side,  it  may  well  be  imagined  that  mucfa 
greater  excellence  would  have  been  attained :  the  want  of  skilled 
ort-workmen  being  felt  and  acknowledged  by  these  manufac- 
turers as  a  great  hindrance  to  the  complete  success  of  their 
manufacture.  Moreover,  it  is  but  fair  to  remember  that  such 
royal  and  national  establish ments,  by  the  beautiful  wuiks  pro- 
duced in  them,  have  added  largely  to  the  number  of  rewards 
woD  by  other  nations  iu  this  peaceful  contention,  and  have 
placed  at  some  apparent  disadvantage  the  manufacturers  and 
workmen  of  our  own  country.  Let  us  hope,  however,  that  the 
time  is  coming  when  England  will  seize  eagerly  every  proper 
meauH  of  improvement.  Symptoms  of  it  are  already  abroad; 
and  there  seems  a  likelihood  that  the  Groat  Gxhibitiou  of  the 
Industry  of  All  Nations  will  be  valuable  to  all  in  showing  shMt- 
comings  as  well  us  exceLlences;  and  to  none  will  it  be  more  so 
than  to  the  British  nation,  if  it  awakens  us  to  a  knowledge  of 
otir  deficiency  in  ornamental  art,  and  to  a  hearty  eodeavoor 
immediately  to  remedy  It. 

Decoration  of  Buildtng*. 
The  objects  in  the  Kxhibition  which  range  uader  the  abore 
head  belong  to  almost  every  known  style  of  ornament,  aoil  are 
so  various  iti  their  character  and  use«  that  it  is  hardly  ponible 
SI)  to  arrange  them  as  to  bring  them  under  general  criticism,  or 
to  define  any  principles  which  wi^uld  be  universally  applicable 
to  their  design.  They  consist,  6rst,  of  decorative  treatments,  ^_ 
exhibited  as  effortH  of  skill;  secondly,  of  rei^torations  of  p3rt*^^H 
of  building,  and  of  ornamental  constructive  parts;  and  thirdly,  ^H 
of  works  intended  to  form  integral  parts  of  a  building,  but 
which  are  manufactured  so  as  to  be  adventitiously  applied. 
Properly  speaking,  the  dei^ign  for  the  deconitiouof  any  building, 
both  externally  and  internally.  Is  the  province  of  its  architect, 
since  in  this  case  decoration  is  essontially  a  part  of  architecture. 
If  the  principle  insisted  upon  in  the  prefator)'  remarks  to  this 
ileport,  that  ornament  is  tlie  decuratiuii  of  construction,  be  just, 
it  will  Ue  apparent  that  it  is  hardly  possible  to  judge  of  the  one 
without  the  other.  In  works  wherein  the  decorator  makes  bis 
own  Bham  construction  in  order  to  ornament  it,  as  well  as  in 
those  multiplied  manufactured  "parts,"  which  form  the  staple 
onuivwnt  of^a  large  class  of  uvr/fmen  in  this  line,  we  may  admire 
the  skill  of  the  execution,  the  cleverness  of  the  detnik,  the 
excellence  of  the  manufacture,  or  the  imitation  of  early  work* 
of  acknowledged  merit;  but  to  appreciate  "decoration,"  we 
must  view  it  as  a  whole  in  the  place  for  which  it  was  specially 
designed,  and  in  harmony  with  the  building  whose  construction 
it  ornaments.  Moreover,  it  must  mainly  originate  in  local  cir- 
cumstances, and  ought  to  have  an  individual  significance.  Here, 
however,  tho  moment  we  enter  upon  the  varied  inspection,  we 
become  sensible  how  impracticable  it  is  to  lay  down  any  general 
canon  for  works  which  differ  almost  as  widely  as  the  begi'ining 
and  end  of  time.  In  other  ages  of  tho  worhl,  nations  have  been 
fortunate  in  so  adapting  design  to  prevailing  wanta,  and  ia 
svmputhy  with  existing  feelings,  as  to  produce  a  uatiuuaL  style. 
But  in  the  pre.tent  day,  men  no  longer  attend  to  such  considera- 
tions; they  are  wholly  without  such  guiding  principles,  and 
C4mse<)tiently  are  totally  without  a  chanu:teri»tic  style.  They 
are  satisfied  with  the  indiscriminate  reproduction  of  the  archi- 
tecture of  Kg)'pt,  Greece,  and  Home,  or  of  Cliribtoodora  in  any, 
or  all.  Its  marked  periods.  Originiility  they  have  none.  One 
man  dcU^hts  in  a  Gothic  villa;  another  prefers  tlie  style  of 
Italy:  even  India  and  China  have  their  aavocates,  who  never 
consider  that  climate  and  use  should  rule  the  choice,  rather  than 
fantasy  and  whim,  and  that  there  mxtet  be  conditions  anaing 
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I  Ihe  present  state  of  society,  from  fidCAl  refrnUtions,  modem 
lliabits,  Ate  which  duly  attended  to,  would,  in  addition  to  utility, 
ibe  likely  to  result  in  novelty  and  beauty. 

It  i*  thU  merely  imitative  character  of  architecture  which 

M  M  laigeljr  coDtrihutcd  to  decorative  afiam^  to  the  age  of 

jmttjr,    papier.mache,    and    f;iitta-perchn.      These   renct  ij|M>n 

jwclittecture;  and,  from  the  chenpnei-ti  with  which  such  ortiament 

^can  be  applied,  and  its  apparent  excellence,  the  florifl  ami  the 

ymudy  take  the  plnco  of  the  fiimple  and  the  true.     A  popular 

Bntw  describes  the  wearer  of  cheap  finery  an  havinfr  hi^jewel- 

pery  "»  sine  Inrper  than  anybody  eJse;'  and  ku  it  it)  with  the 

reheap  finery  of  iniitative  ornament:  it  is  alwayii  ""a  rite  larger" 

I  than  it  should  be — bolder,  coariter,  and  more  impudent  than  the 

Itrue  thin^;  it  excites  our  contempt  by  its  flatthy  ta^kdriiieait,  m 

linoongTuous  with  the  meanness  and  vulgarity  it  is  intended  to 

Fadom. 

From  ih'tA  manufacture  o/orwflm<'«f  ari«p«  all  that  mixture  of 

tyles,  nnd^tbat  ini!onKniity  of  ]»arts,  which,  perhnpji,  is  itnelf 

■the  "rtyle"  of  thin  charncterle^s  age.     Through  it,  Jilso,  the 

[jilaaterer  and  the  paperhanger  too  often  uHurp  the  place  of  the 

•architect,  to  the  certain  dii^miHul  of  the  mason  and  the  wood- 

earver;  and  ornament,  perchance  in  itwlf  unobjectionable,  is 

■are  in  Kuch  hands  to  be  frromir  miAapplied. 

The  "dengBs"  for  arcbiterturul  decumtioni)  exhibited  are  few 

in  number,  and  are  very  open  to  the  foregoing  criticism. 

^     Those  on  the  foreign  side  are  in  the  French  department: 

hey  aeem  the  very  va^arie;*  of  a  fnntaNtic  inmeination,  full  of 

iincy,  it  roust  be  owned,  and  skilful?  executed,  but  without  the 

lightest  sense  of  utility  or  of  cooHtructive  truth.     Everywhere 

f  Ornament  is  in  excess;  the  architectural  construction  nh>u;ured 

P^nd  overlatd  with  fipure«,  fruit!',  ftouer«,  Arc,  so  that  they  seem 

more  fitted  for  the  ncene  of  »  theatre,  than  for  any  wiher  purpose 

of  eiery-day  life.     Crowded  together  in  such  cnprici<md  ahun- 

dance,  the  ornament  can  only  ho  that  of  those  cheap  imitative 

maoufactares  we  have  above  referred  to.     The  ''designs"  on  the 

Xneliah  side  consist  of  a  few  reproduction!)  and  adaptations  of 

early  styles,  on  which  invention  is  as  much  wanting  as  in  the 

^^otherv  It  is  in  exceed.     Qf  the  work<f  themselves  exhibited  in 

^^Bhis  section,  the  reasons  already  given   will  diitpove  of  a  large 

^^number.  mince  it  is  impo>i»ible  to  view  them  otherwise  than  as 

^Bapecimens  of  »kitful  execution,  or  the  reverse;  thus,  for  example, 

^^vfaat  can  justly  be  luiid  of  the  ceiling  exhibited  by  A.  Montarari, 

^Bof  Milan.^     The  room  which  is  fitted  up  fur  itw  rcceptiun  is  badly 

^HiUgbted,  and  otherwise  unsuitable,  and  the  reverse  of  what  is 

^^  Te<)ui^ite  for  a.  library,  for  whirh   the  decnration  is  intended; 

but  that  matters  little,  since,  under  the  be^t  circumHtanceti,  it 

could  be  truly  npprecinted  only  in  connection  with  an  archi- 

rtecturul  reality.     Ii  may  deserve  prai«e  for  its  extremely  dex- 

'terouH  and  skilful  execution;  but  this  it.  quite  a  i^epariite' thing 

from   exlitbiting   any    ju&t    principles  on  which    it   has  been 

^  designed.     It  may  be  said,  huwever,  that  as  n  ceiling,  the  deco- 

atioo  is  too  heavy,  both  in  form  and  colour.     Thix,  which  would 

be  even  more  apparent  in  a  liglitcr  apartment,  is  a  great  error 

Sn  a  ceiling  decoration,  having  the  effect  of  deprewing  it,  and 

dimini^iing  the  height  of  the  room — a  fault  often  ^cen  in  the 

richly  gilt  and  massive  ceilings  of  the  continental  palnccs.     It 

ay,  indeed,  be  laid  down  as  a  rule,  that  the  decoration  of  a 

um  should   dirainiNh  in  heHviuess,  in  strength,  sod  in  gor- 

KDctw  as  it  passes  into  the  ceiling.     'I'hen,  ngnin.  as  to  the 

Dumerniis    ceiliug    decorations   beneath    the   galleries  on    the 

rXnglitih  tride:  from  tht^  H^me  cauttett  it  is  only  ptKcnible  to  speak 

lof  the  skill  of  the  decoratite  workman,  xince  to  judge  of  their 

Mocal  adaptation  is  out  of  the  (juestion;  the  light  and  graceful 

decorations  being  necesttaiily  placed  at  the  s;ime  height  ug  the 

rlieavierand  more  richly  treated  ones,  and  of  course  their  due 

mdaptutinn  judged  of  equally  by  that  height,  although,  perhaps, 

the  ono  may  have  been  designed  for  n  much  lower  ceiling  than 

the   other.     The  like   difficulties,    ari'ting    fn>ni   cauKes   before 

CnumerHted,  pre^-ent  the  proper  couaiitcriitionH  of  the  various 

qiecimens  of  wull-decorations.     The  principles,  however,  which 

ar«  given  under  llie  bead  of  Pajier-hangiugs,  eminently  apply 

to  such  wnrks. 

The  restoration  of  parts  of  existing  buildings  calls  for  little 
originality  in  the  dt-si^rner,  Kince  it  almost  wholly  consists  in 
the  careful  Mudy  of  the  decoration  which  remains,  aided  by  a 
knowledge  uf  the  traditional  ornament  of  the  perloil.  Such  are 
the  carefiilly-restored  spandrel  for  Hert-ford  (atheilral  by  N.  J. 
Cottingham,  part  of  the  tomb  of  (jueen  Fhilippa  by  S.  Ciiiidy, 
and  the  wood-carving  for  the  dining-room  nt  Last  Sutton  IMace, 
designed  by  C.  J.  Hichurdson.    In  fuch  works  the  taste  of  the 


designer  is  shown  in  excluding  the  coarser  characteristics  of  the 
Ktyle,  and  making  use  of  those  only  which,  if  less  marked  are 
also  les!t  extravagant,  adopting  its  general  spirit  rather  than 
copying  its  individuality.  Thus  in  the  sister  art  the  unskilful 
portrait-painter  seize«  on  the  most  salient  characteristics  of  his 
■titter,  and  ilwelU  upon  all  the  individual  defects  of  form  and 
feature:  the  result  is  u  likeness  indeed,  but  s  caricature  even 
upon  the  homely  original.  The  painter  more  skilled  in  his  art 
nvoidN  such  coarse  renderings,  and  under  his  hand  even  the 
plainest  face  \%  refined  and  generalised.  In  the  same  way  a  style 
becomes  degraded.  The  dccoratoi-s  who  adopt  it  overtook  the 
spirit  of  its  general  idea,  and  exaggerate  its  peculiar  character- 
isticA,  until  at  length  it  is  likely  to  become  a  mere  distorted 
caricature.  Thus  it  uas  that  the  Renaissance  degenerated  into 
the  Tudnr,  and  the  ornament  of  Louis  XIV,  was  furtlier  degraded 
into  the  rococo  and  bixarre  style  which  now  goes  by  that  name. 
A  work,  otherM-ise  of  much  merit,  may  serve  as  a  slight  illustra- 
tion of  tbe!<e  rem.irks;  it  is  the  decoration,  caneil  in  w:ilnut 
wood,  fur  the  end  of  a  room,  in  thestyleof  Francis  1.,  exhibited 
by  Messrs.  Holland  and  Sons.  This  skilful  work  is  detracted 
from,  in  a  degree,  by  want  of  duo  selection;  thus  the  large 
shell-forms,  used  in  the  blocking  course  above  the  cornice,  are 
heavy  and  out  of  place  in  such  a  situation,  and  should  not  nave 
been  so  used,  however  sanctioned  by  traditional  authority.  The 
ornament  of  the  pilasters  also,  otherwise  well  designed  and 
skilfully  executed,  ought  in  wood-curving  to  have  been  kcjit  In 
lower  relief,  so  as  to  have  been  within  the  surface  of  the  pilaster 
itself,  instead  of  projecting  beyond,  by  which  it  is  at  once 
evident  that  the  ornament  is  ajiplied,  and  not,  as  it  should  be, 
carved  from  the  solid  wdimI. 

Space  will  not  permit,  even  if  it  were  necessary,  to  speak  of 
the  numerous  carved  nnd  other  workci  in  fttone,  wood,  and  marble, 
for  decorative  additions  to  buildings,  exhibited  in  various  parts 
of  the  Kxhibitinn,  since  tliere  i»  little  which,  from  the  origin.il  or 
peculiar  application  of  design,  eall^  for  especial  notice.  The  ermrd 
of  such  works  will  often  be  found  to  originate  in  the  construction 
fitted  forone  material  being  applied  to  another;  thus,  that  which 
ought  to  have  been  stone  is  nruught  in  wood,  or  wood  treatments 
are  carried  out  in  stone  or  metal.  The  costly  malachite  decora- 
tion exhibited  in  the  Russian  Court  may  be  noticed  as  an  example 
of  this  mistake.  Stone  dourw  ut  all  would  seem  to  be  an  anomaly, 
but  framed  after  the  manner  of  wood  still  more  so.  In  addition, 
the  doont,  which  necessarily  produce  a  sense  of  extreme  weight, 
are  hung  to  pilasters  so  narrow  as  to  be  quite  diNpropurtiuued 
for  their  support. 

It  may  not  be  amiss  here  to  advert  to  the  error  arising  from 
exce«h  which  these  works  illustrate.  Thus,  the  malachite  va^es 
exhibited  in  this  room  are  improperly  supported  nn  malachite 
pedestals,  greatly  detritcting  from  the  sense  of  rarity  and  rich- 
npvM  which  would  result  from  having  only  the  iirincijuil  object 
made  of  the  rare  msteriiiJ,  and  its  support  in  a  baiter  one,  while 
all  the  enrichment  which  would  arise  from  contrast  is  lost  also, 
and  the  eye  is  fatigued  with  the  quantity  and  sameness  of  oolourvt, 
which  would  have  been  refreshed  had  a  marble  of  some  homo- 
geneous colour  been  used  for  the  buses  instead  of  the  malachite. 

Ornaments  manufactured  from  plaster  materials,  such  as  gutta- 
percha, putty,  carton-nicrre,  iScc^  have  no  doubt  a  substantial 
value  in  the  Great  iiixhibition,  commercially  considered.  As 
regards  design,  however,  they  arc  but  dangerous  subsidiaries, 
often  doing  greater  injury,  from  the  tasteless,  misplaced,  and 
false  decoration  arising  from  tlieir  use,  than  good,  by  ministering 
to  decorative  purpitses.  Apart  from  that  monotoiums  mnltipli^ 
cation  uf  the  game  forms,  necessarily  resulting  from  the  unvarying 
productions  of  the  mould  and  tbo  die,  which  has  been  before 
allude<l  to,  there  are  other  evils  sure  to  accompany  maTni/iicturfd 
decorations  such  as  those  now  under  consideration.  The  great 
cheapness  of  the  substitute,  compared  with  the  real  material, 
inevitably  leads  to  excess.  Such  ornament  always  seems  added 
or  applied,  stuck  on  as  tt  were,  and  can  rarely  be  made  to  appear 
as  a  part  of  construction;  it  therefore  constantly  carries  with 
it  a  seuse  of  untruth,  till  the  mind  and  eye,  from  habit,  become 
satisfied  with  it,  and  at  the  same  time  deadened  to  what  is  really 
true  and  good.  Moreover,  decoration  of  such  materials  must 
necessarily  be  patchy  nud  incomplete;  when  the  parts  to  be 
ornameutcd  are  large,  this  evil  is  sven  ill  its  most  exaggeiated 
form;  a  dorid  nnd  gnudy  centre  has  perhaps  to  be  united  with 
coarse  corners,  either  by  other  ornaments  or  by  the  repetition  of 
the  centre  portion,  and  all  sorts  of  expedients  must  be  resorted 
to  to  ^'bring  in"  the  parts  so  as  to  suit  the  architectural  dtslri- 
hution  uf  Uie  apartment;  it  can  indeed  barely  be  possible  that 
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the  quanlitiefi,  or  the  ffeometrioal  arrang'ement  in  which  the 
uriiunicnt.  ha.s  been  urigiiiully  cuuetructeil,  wilt  aicree  with  the 
place  to  which  it  hiu.  tn  l>e  adiijitcd,  and  more  or  less  of  niake- 
tihift  must  be  the  result.  One  uf  the  moKt  im(>nrtant  works 
io  such  niateriaJH  in  the  r#ntre  cimipartnient  of  a  room  in 
carton- pierre,  by  V.  tlruchet,  whithj  with  nil  the  excelleoces  of 
the  manufacture,  exhibits  muny  of  itH  prominent  defectiL,  ind 
niny  serv^  to  illuBtrate  the  generii]  faultfi  of  such  mntcriaU. 
Thus  it  in  decidedly  over  ornamented,  and  this  is  shown  not  only 
in  the  excess  of  ornament,  but  in  the  want  of  relative  scale 
between  the  ornament  and  the  constructive  forms  of  the  archi- 
tecture, the  former  being  far  too  lar^e,  its  well  as  too  redundant. 
Scale  alifo  aeems  tu  have  been  quite  disregarded  tn  the  parl« 
themselvea,  since  the  fruit  and  fluwerff,  the  birds  and  game,  of 
one  part,  are  different  tn  tt'itu  from  thitoc  of  anuther  part.  The 
style,  B^ain,  it;  mixeil,  one  part  heint^:  two  ccnturieii  earlier  than 
the  other.  There  is,  bctcides,  far  more  painii  taken  with  the 
exact  rendering  of  fur  or  a  feather,  than  in  perffcting  the  form 
(if  a  moulding,  or  theahnpe  nf  a  panel — the  architecture  has,  in 
the  designer'a  mind,  been  subordinate  to  the  oiiiament,  and  an 
ill-formed  ellipue,  or  a  coarsu  and  unrefined  moulding,',  appears 
of  less  importance  to  him  than  the  mere  imitation  of  the  feather* 
of  his  bird».  or  the  fur  of  the  animals  of  which  hU  ornament 
consi^ta.  Carry  this  treatment  a  little  further,  and  it  will  result 
in  having  the  game,  the  fruit,  the  foliage,  and  the  f]uwert>  not 
only  modelled  to  the  exitcte^t  imitation,  but  the  skill  of  the 
painter  called  in  to  add  to  itii  naturalism,  and  the  whole  painted 
with  the  colours  of  nature;  thu6  decoration  will  be  thought 
perfect  only  when  it  cnmpcteH  with  thotic  ittrangc  relieved 
pictures  which  are  exhibited  tii  frames  in  close  juxtaposition 
with  the  work  in  quetilion. 

Of  the  artistic  and  tikilful  groupin<^,  and  of  the  merit  of  the 
modelling  of  the  ornnmcntiil  portions  of  this  decoration  of 
Cruchet's,  there  can  be  no  question;  but,  as  has  been  before 
said,  even  thene  exceilenres  may  merge  into  faults  if  they  are 
too  exclusively  directed  to  mere  imitation,  and  if  the  deuign  to 
which  they  arc  applied  haa  not  the  merit  of  a  just  perception  of 
use  and  purpose.  One  great  cause  of  evil  in  the  uBe  of  the 
materiala  under  conut deration,  coasials  in  the  false  principle  of 
tlieir  application  to  decorative  purposes.  It  is  found,  for 
instance,  that  peculiar  qualities,  which  are  difliriilt  t>f' attain- 
ment and  an  effurt  of  great  fkill  in  other  materialt*,  can  easily 
be  obtained  by  a  new  means;  instead,  therefore,  of  carefully 
studying  its  ju<<>t  ndaptaliou  to  ornamental  protliiction.  the  effort 
is  only  to  emulate  in  csi'i"o<  those  peculiar  quulitien  which  are 
trialn  in  the  more  intractable  material.  It  t<Kj  often  happens, 
moreover,  that  the  <iriginal  works  imitnted  were  in  faUe  taste; 
and  this  becomes  far  more  apparcfit  in  the  copies,  since  the 
mind  can  no  longer  dwelt  on  them  with  that  admiration  which 
is  caused  by  a  sense  of  difficuUie«  overcome,  and  which  com- 
penanted,  in  atrme  degree,  for  the  absence  of  good  taste  in  the 
works  they  emulate:  for  instance,  the  exact  imitatitMi  in  wood 
or  stone  carving  of  the  individual  detail)!  rather  than  of  the 
general  character  of  objects  usttd  a»  ornament,  extreme  relief, 
under-cutting,  lightnci&»,  thinness,  and  picturesquenuss  of  the 
forms  of  foliage  and  flowers,  whereby  their  natural  growth  is 
Attempted  in  carving  rather  than  a  due  ornamental  disposition 
of  their  forms — all  tending  to  excess  and  ex.i^genitlon,  and  to 
be  avoided  rather  than  copied.  Another  Mturce  of  error  conNitits 
in  rendering  what  should  be  true  constructive  forms  into  mere 
oniaiiieiit:  thiiH  pihrntera,  and  even  ci;Iuinn!<,  ruiisule?  and  trusses 
intended  to  support  weight,  nrc  niaimfuctiii-cd  in  thiiNC  iniitiitive 
materials,  and  introduced  only  to  deconite,  until  all  sense  of 
utility  and  cunstrucliun  is  liiHt,  and  ornament  hec^i'mefl  the  prin- 
cipal iniitead  of  the  subordinate.  Such  materials,  however,  are 
capable,  under  proper  control,  of  useful  application  to  orna- 
mental purposes,  both  from  their  ready  adaptability  to  various 
surfaces  and  fonns,  and  from  the  cleiumess  and  sharpness  with 
which  they  can  be  moulded,  as  is  seen  in  the  workw  of  the  Gutta 
Fercha  (.'ompany,  Jacksoti  and  Son,  llieleficld  and  Co.,  and 
others,  as  well  aa  in  the  work  above  referred  to.  It  itn  inoxt 
desirable,  therefore,  that  the  errors  to  which  a  false  application 
leads  (thould  be  carefully  pointed  out,  so  as  to  bring  these 
materials  as  much  as  possible  within  their  duly  limited  use. 

Some  of  the  above  criticisms  will  apply  to  terra-cotta  hI*o; 
but  thia  materia],  partaking  largely  of^  reality,  and  allowing  of 
being  perfected  by  the  hatid  after  the  fin>t  iiiechaiiical  prucesa  of 
moMldlDg,  would,  under  tilling  regulutioii,  bccinne  a  must  useful 
and  durable  agent  of  urnamentiU  decoration. 


Stained  OUua  Dtcoration, 

The  art  of  painting  on  glass,  or  gUsa-staining,  has  come  down  , 
to  us  so  intimately  mixed  up  with  the  ecclesiastical  architecture 
of  the  middle  ages,  that  it  is  almost  impossible  to  view  the  one 
unconnected  with  the  other.  It  was  born  of  the  same  parent 
(the  Church),  and  from  the  first  both  were  equally  devoted  to 
her  service.  Of  Gothic  architecture,  and  of  it  almost  excla- 
sively,  stained  glass  ban  always  formed  a  neceasarv  decoration; 
it  follows,  therefore,  that  its  ornamentation  ia  almost  wholly 
traditional,  and  has  relation  to  the  various  periods  of  the  Gothic 
architecture  which  it  accompanies. 

Not  that  it  is  necessary,  or  even  desirable,  that  the  epochs  of 
the  two  arts  should,  in  their  t^vival,  continue  to  correspond: 
but  the  periods  of  .each,  whether  wmultaneous  or  otherwise, 
when  utility  and  beauty  were  most  fully  understiwd  and 
attaineil,  should  be  diligently  studied  in  H.earch  of  the  principle 
that  guided  the  artists  of  those  time»,  and  that  which  is  bwt 
should  be  chosen,  irrespective  of  mere  correspondence  of  epoch 
or  antiquarian  anthahty.  Moreover,  the  errors  which  the 
ignorance  of  an  early  age  evidently  occasioned  should  be  care- 
fully separated  from  the  truths,  and  not  considered  as  of 
necessity  a  part  of  the  »ti)le  of  the  period  in  which  they  are 
found — Rucb,  more  particularly,  as  bad  drawing  and  want  of 
knowledge  of  the  human  figure:  at  the  same  time,  that  sim- 
plicity of  treatment  which  is  so  highly  chnracterintie  of  early 
works,  which  overlooks  all  details,  and  renders  a  cumpoeitiua  ] 
from  the  Scriptures,  or  a  single  figure,  more  as  a  sjinbul  thaa 
aa  a  picture,  should,  if  it  is  fuund  to  be  a  principle  of  exeeUenoe, 
be  carefully  retained. 

As  is  the  case  with  all  other  manufactures  and  fabrica,  so  it  is 
with  puiiited  glass;  the  question  of  utility,  rightly  considered, 
will  lead  us  to  some  knowledge  of  w*hat  is  most  suitable  in  its 
treatment  as  a  decoration.  Glass  was  introduced  into  the 
numerous  windows  of  Gothic  architecture  to  temper  the  glare 
of  light,aud  to  serve  in  a  manner  as  a  blind,  by  preventing  the 
direct  entrance  of  the  sun'a  rays,  and  also  In  shed  that  Milcmn 
religious  light  which  so  well  accords  with  the  ancred  mysteries 
of  religious  worship.  The  mosaic  glass  of  the  early  artiste  of 
the  12th  and  13th  centuries  was  most  admirably  adapted  for 
this  purpose:  being  coiiipo>«ed  of  many  small  pieces  of  full  and 

I  Ml  re  tints,   with  little  white  glass,  the  rays  of  the  sun  were 
>roken  and  dispersed,  the  light  iwwered  in  brilliancy,  and  the 
whole  effect  was  homogeneous,  rich,  and  solemn,  i^uflicient  liglit 
being  still  permitted  to  enter  fur  the  performance  of  the  reli- 
gious services  of   the  church.      Kven   compositions  of   figures 
were  subject  to  the  principle  that  regulated  tlie  whole:    the 
figures  were  small,  so  that  the  colour  of  their  draperies  and 
accessories  might  be  broken  up  into  many  pieces  to  give  the 
same  equal  di>;tribution  as  in  the  ornamental  parts  of  the  win- 
dow.    It  would  seem,  indeed,  that  the  painter  did  not  intend  to 
Himulate  a   picture,  but  rather  to  Kymhulise  a  sacred   text  or  j 
thought,  and  the  figure*,  therefore,  were  not  so  much  pictoriallf  j 
arranged,  as  componed   with  extreme  monumentid  simplicity;  j 
thus  they  not  only  partook  of  the  general  effect  of  the  window,] 
but  the  attention  of  the  spectator,  impressed  with  the  solema 
yet  beautiful  light,  was  at   the  same  time  filled  with  the  holy 
thought  conveyed  by  the  subject,  without  being  distracted  by  too 
great  an  individuality  of  parts.     The  reprei*entation  of  shadow, 
strictly  speaking,  was  nut  adinissablc,  the  composition  consuttiog 
only  of  flat  forms  of  the  greatest  simplicity.     For  this,  eveiL 
there  would  seem  to  be  just  rea&ons:  the  light  being  tran«mitt«d 
through  the  glass  to  the  spectator  within,  shadow  would  appear 
to  he  Hiiomahius  and  out  of  place,  since  the  illumination  in  «uch 
a  lyiae  emanates  from  the  figures   themselves;  moreover,   the 
simplicity  of  the  shadowless  forms  was  better  suited  to  impress 
the  eye  from  the  diiit.-ince  at  ufiich  such  works  must  neooa- 
sarily  be  viewed.     Such  would  seem  to  lie  some  uf  the  prlncijUet 
wliich  ought   to  regulate,   and    whicb   in   the  best  times  did 
regulate    the    design    for    painted    glass.      An    entirely    dif- 
ferent view  of  the  art  has,  however,  sprung  up  with  its  revival 
anil  has  obtained  many  advocates,  especially  on  the  Continent, 
It  has  been  felt  how  greatly  art  lias  advanced  in  the  bands  of , 
the  historical  painter  since  the  time  spoken  of:  that  Ihe  Pfiii-f 
ciplcs  of  composition,  of  foreshortening,  of  seispvctive,  of  light  I 
and  dark,  and  of  the  arrangement  of  colour,  tiien  quite  unknowa|l 
have  been  discovereil  and  developed;  that  drawing,  then  in  it* 
infancy  and  unaided  by  knowledge,  haa  now  arrived  at  malurily; 
and  that  science  has  given  IIS  power  over  the  materials  which 
tliey  poaaeaaed  not,  aud  enabled  us  to  conquer  difficulties  whidhJ 


THE  CIVIL  ENGIXEER  AND  ARCHITECT'S  JOURNAL. 


355 


thej  conBidered  insunerkbte;  and  it  in  a^ked  why  the  pninter  on 

Slus  should  nut  avail  himself  of  all  these  advau'tag^  t»  perfKct 
is  art,  and  to  render  it  as  pictorial  as  the  works  of  his  brethren. 
Bj  nrtisti  who  entertain  these  views  the  surface  of  the  window 
is  treated  almost  as  a  canvas  would  be:  the  forms  of  the  figures 
Lwe  Inrffe,  even  aa  the  size  uf  life:  the  draperies  are  maMive^  and 
Ithe  headf  painted  with  jcreat  imitative  skill  and  completeneaa. 
ICUir-ohs4:Hr  and  perspective  are  Htudii-il,  and  furenbdrtening  and 
IpictoHal  altitudes  in  the  fi^rures  supply  the  place  uf  tlio  niunu- 
oeotal  and  vlatiie^iue  delineationtj  uf  the    enrlier  artists;  in 
act,  everything  itt  done  tu  trent  the  uinilow  im  a  picture. 
To  the  advocHtei    of  this  sty!e  it  may  be  objected,  that  a 

fiicture  ia  flped»Uy  intende^t  tn  addresn  itnelf  to  the  mind  and 
mag^ination  only,  while  painted  ghiss  hiin  a  reference  tu  uite 
lalso;  and  thnt,  apart  from  this  con>;tderatu)n,  each  and  every 
^•vt  has  i(H  own  mode  of  rendering  nature — not  necessarily 
tlmplyiutf  dteepiive  or  complete  imitation;  thus,  for  inictnnce,  the 
Imrt  of  the  sculptor  is  a  generalised  imitation  of  form,  and  even 
Ithe  painter  or  hich  art  does  not  desire  to  make  his  picture 
Ldeceptit  ely  imitative,  but  liittcna  with  impatience  to  the  remarks 
lof  the  ignorant,  who  are  apt  to  praiM  his  work  for  this  <ptality 
inbove  othen;  proper  to  it  which  they  do  not  undemtand.  An 
utltne  of  Flaxman'fi  fills  the  mind  with  a  perfect  senae  of 
auty  and  with  the  fulnesN  of  a  poetical  idea;  Hurely,  then,  the 
t  and  simple  trentmeot  of  subjects  in  ^lass-painttn^%  if  itucb 
Itreatmeut  ih  reipiisite  for  its  utility  and  must  in  conf^onance 
'with  its  other  qualities,  may  bt*  founil  sufficint  to  give  as  com- 
plete an  e:cpri's.sion  to  the  pictorial  renderint;  of  a  Scripture 
truth  Aft  the  material  and  situation  of  such  workk  require. 

It  would  Heem  to  be  a  great  fault  in  glasit  to  have  a  prevailing 
tint  or  hue,  since  by  a  trulv  hnrmoniouK  com|)<>fiitinn  of  colour 
snob  a  result  would  be  avoided.     This  defect  is  visible  in  the 
glus  exhibited  in  the  Xorth-ejtst  (.iallery,  in  some  of  which  a 
prevailing  green,  in  othera  a  yellow  hue^  ia  ubKervable.     This  \» 
often  the  caae  also  with  the  modem  French  ^iam^,  as  seen  in 
L9ome  of  the   restored  churches  of  Paris,  more  especially  the 
Ipietofial  glass,  in  which  a  hot  red  hue  is  often  protent,  some- 
times to  a  painful  extent:  the  flenh  especially  is  hot,  and  dirty  in 
the   shadows.      It  is  to  be  doubted,  indeed,   if,   with   all  our 
ilinowledgc  of  the  hnrmimy  and  rumplcmentx  of  colours  ue  have 
|-et  attiiined  to  the  principles  by  which  the  old  glii«»-p,iintcr<i 
ferranffed  their  agreeable    combitiatiuus.      Whatever   was   the 
nethod,  the  effect  was   cooImi^a^  of  general   tone:  the  Hvnh  had 
ilttle   local  colour,   the  prevailing  tints  of  the  draperies  and 
accesBories   were  blue,  cool  green,  and  amethyst,  ana  even  the 
red  was  cool,  inclining  to  crimson.     The  hi>t  browns  of  the  flesh 
tin  the  modem  glass,  together  with  its  opacity,  are  often  very 
f disagreeable;  and  the  effect  of  scarlet  instead  of  crimson  may 
be  seen   in  the   work  of  Marecbal,  **St.  (Charles  administering 
the  Communion  to  the  Plague-stricken,"  where  the  robe  of  the 
cardinal  is  of  that  hue,  and  greatly  tends  to  increase  the  hot  and 
glaring  effect  of  the  whole.      In  the  I'urisian  churches,  where 
^^Dcient  and  modern  glass  are  both  to  be  found,  even  when  the 
former  is  not  of  tlie  best  period,  as  in  St.  Germain  I'Auxerroi^ 
for  in!»tance,  it  is  quite  refreshing  to  turn   the  eye  from   the 
Imodern  tu  the  old  glass,  showing  how  fur  more  harmonious  the 
'vne  is  than  the  other. 

In  enttmaling  the  excetlenceN  of  the  one  or  the  other  methods 
of  glass-painting  which  have  been  spoken  of,  the  superior  dura- 
pility  of  the  earlier  method  is  to  be  noticed;  also  the  much 
ioialler  liability  to  accidents  from  the  diminished  size  of  the 
pane,  and  the  much  let^s  damage  if  a  fracture  does  take  place: 
Ian  unlucky  blow  may  immediately  det^troy  the  finest  portion  of 
la  pictorial  window,  while  it  could  do  but  small  injury  to  a  work 
DO  the  older  principle.  Thetto  are  minor  meritii,  but  to  them 
Jnay  be  added  the  greatly  increased  brilliancy  of  colour  occa- 
noned  by  the  more  n-equent  interposition  of  the  dnrk  line  of 
the  leading,  and  the  lustre  occaitioned  by  the  slight  chsnge  f>f 
plaoe,  in  the  smaller  pieces  of  the  early  method  bringing  out 
hereby  the  richness  of  the  glass,  as  the  varied  facets  of  the 
Rptdary  do  of  the  precious  Htorie.  Indeed,  it  may  be  doubted 
tf  the  subjct't  of  hiiding  has  had  all  the  attention  it  so  well 
dwer>'es.  The  skilful  manner  in  which  this  was  executed  in  the 
early  works  is  apparent  from  the  preservation  uf  the  windowM, 
unharmed  by  the  storms  and  winds  of  centuries.  It  is  certain 
that  a  varied  surface  was  at  times  adopted  in  such  works;,  for 
resisting,  as  has  been  supposed,  the  p^ret«>>iire  of  the  winds:  thus, 
kt  liaddon  Hall,  in  the  long  gallery,  glazed  in  the  reign  of 
Elizabeth,  each  window  is  wnvedinwards  and  outwards  over  the 
whole  surface,   and  each  piece  of  glass  cut  to  adapt  it  to  tjiis 


treatment:  the  result  has  been  great  durability,  even  altliough 
the  lead  itself  is  extremely  narrow.  I'hese,  are,  it  is  true, 
windows  of  uncoloured  glass;  but  it  may  probably  point  to  some 
such  method  being  used  in  decorated  windows  to  eobance  their 
brilliancy  and  iucrense  their  elfect. 

Iniaid  Floor*,  Moaaic  PttoemmUj  Inlaid  TUm,  ^. 

The  ornament  of  this  section  seems  the  soundest  and  most 
aatisfnctory  in  the  F.xhibition — the  most  free  from  false  prin- 
ciples, the  most  thoroughly  amenable  to  true.  Altliough  this  no 
doubt  partly  ari-ti^  from  the  conditions  of  the  manufacture,  it 
is,  in  a  degree,  to  be  attributed  to  other  causes.  The  modern 
introduction  of  such  works  in  England,  was  at  a  fortunate  time, 
when  the  attention  nf  the  ecclesiologist*  and  of  able  artists  was 
called  to  the  revival  of  medimval  art,  and  to  the  study  of  the 
best  works  of  Greece  and  Italy.  The  designer,  therefore,  sUrted 
upon  just  principles,  and  continues  to  adhere  to  them,  even 
repudiating  sjtme  uf  whnt  must  be  considered  errors  in  the  ancient 
vorks  which  have  been  handed  down  to  us,  such  as  those  arrange- 
ments of  tight  and  dark  inlays,  givinff  the  appearance  of  relief, 
which  are  found  occasionally  even  in  the  best  ancient  examples. 
The  -'  designs"  exhibited  are  almost  wholly  on  the  Knglish  side. 
Apart  from  those  in  conjunction  with  maoufBCtured  Kpeuimens, 
Air.  Digby  Wyatt'a  are  the  most  important:  thej-  are  varied 
and  faiiritiit,  thoroughly  flat  in  treatment^  and  constating  mostly 
of  combinations  of  simple  geometrical  forms,  althuugli  there  are 
some  of  Itali.-in  conventionali-ied  ornament.  They  evidence  the 
careful  examitiation  and  study  which  the  artist  has  given  to  the 
best  nntinue  nnd  mediievnl  treatments  of  mosaic. 

Mr.  Mintun  exhibited  an  intaglio  and  enamelled  tile  of  a 
Moorish  pattern,  for  covering  the  surface  of  a  wall  with  an 
ornamental  t^xturr^  imd  with  a  broken  hamionious  richness  of 
colour,  in  very  durable  materials,  fur  which  purpose  it  is  admi- 
rably adapted.  This  manufacturer  exhibits  also  many  novel 
and  praiseworthy  works  in  burnt  and  coloured  clay  to  facilitate 
the  application  of  design  and  coloorto  the  exterior  of  buildings. 
Among  others,  a  species  of  Msjolicn  ware,  with  ornament  in 
relief,  coloured  with  delicate  tints,  intended  to  be  introduced 
into  friezes,  stringcourses,  panels,  &-c..  and  other  combinations 
of  the  nrt  uf  the  designer  w  ilh  the  skill  of  the  ttle-maker  and 
the  potter,  which  will  enable  the  architect  to  break  the  mono- 
tonous surface  uf  brick  buildings,  nnd  introduce  ornamental 
forms  nnd  colour  without  the  iieceKsity  of  resorting  to  plaster 
and  stucco,  so  long  the  wretched  resource  for  suA  purposes. 
From  the  geological  position  of  London,  bricks  must  always 
be  the  prevailing  msterial  for  building  purposes:  ffuch  means, 
therefore,  for  the  safe  introduction  of  colour  and  ornament,  arc 
especially  desirable,  and  should  be  carefully  studied,  that  the 
mutit  judicious  and  sound  principteK  of  ornamentation  may  be 
adopted  In  these  newly-revived  materials.  It  is  curious  to  see 
how  instantly  the  removal  of  the  excise-duty  on  bricks  has  been 
followed  by  the  infusion  of  a  new  life  into  the  manufacture, 
both  as  to  novel  forms  and  the  application  of  coloured  ornament 
to  their  surface;  it  must  be  remarked,  however,  that  the  orna- 
ment of  each  sepHrate  brick  should  bo  perferl  in  itself  as  well 
as  perfect  in  ciunbinations,  a  rircuinstjuicc  which  has  not  been 
attended  to  in  the  glazed  and  coloured  bricks  exhibited  by  Mr. 
Minton. 

From  the  general  use  of  carpets, considered,  as  they  are,  ass 
nccessnr}-  comfort  in  this  country,  inlaid  floors  are  far  lets  used 
here  than  on  the  Continent,  audit  is  on  the  foreign  side,  there- 
fore, that  the  best  design  ajiplied  to  such  works  must  be  sought. 
The  principle  of  ornamentation,  of  course,  is  the  same  as  that 
for  moHikics  and  other  inloys;  care,  however,  should  be  taken  to 
select  wcKid  without  a  Htrongly-marked  form  in  its  grain,  since 
this  is  likely  to  interfere  witii  the  pattern  of  the  inlay  in  general ; 
also  right-lined  figures  are  preferable  to  curved  ones,  fnun  there 
being  le*^s  need  of  c rooming  the  gr»in  of  the  wood  in  cutting. 

Many  skilful  and  ingenious  combinations  of  geometricJil  forms 
are  seen  in  the  works  of  this  kind  in  Uelgium,  Austria,  Kunsia, 
and  France;  among  others,  the  flooring  of  the  beiUchumber  in 
the  Austrian  nHim,  of  which  the  border,  consisting  of  violet 
ebony  and  mahogany  banded  with  maple-wood,  is  simple  and 
pleaiung  in  effect- 

Paper  and  other  Ifangingt. 

[f  the  use  nf  such  materials  is  borne  In  mind,  the  proper 
decoration  for  them  will  at  once  be  evident,  since  this  ought  to 
bear  the  same  relation  to  the  objects  in  the  room  that  a  Imck- 
ground  dues  to  a  picture.     In  art,  a  background,  if  well  designed, 
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has  iin  own  distinctive  featurea,  yet  these  nre  to  be  so  far  eup- 
preaaed  and  subdued  aa  not  to  invite  ttpecisl  attention^  while  aa 
a  whole  It  ought  tu  b«  entirely  smbservient  ti)  itupportinfj^  and 
enhancing  tlic  principal  ^eavci — the  subjert  of  the  picture. 
The  ilt'cxiratiim  nf  n  wbII,  if  designed  on  good  prinriples,  has  a 
like  office:  it  ia  a  backgmuiid  to  the  furniture,  the  objects  of 
art,  and  the  occupants  of  Uie  ajmrtnieut.  It  may  ctiridi  ibu 
general  effect,  anu  add  to  mitgni licence,  or  be  made  to  lidchten 
or  deepen  the  character  of  the  chamber:  it  may  appear  lu 
temper  the  heat  of  nummer,  or  to  give  a  sense  of  wnrmth  and 
comfiirt  to  the  winter:  it  may  have  the  effect  of  increaaing  the 
size  of  a  saloon,  or  of  closin^-in  the  wnlU  of  alibrary  or  ftiiidy: 
all  which,  by  a  due  adaptation  of  colour,  can  be  eatiUy  accom- 
plished. Iliit,  like  the  luickgronod  to  which  it  haa  been  compared, 
although  its  ornament  may  have  a  dit^tinctive  character  for  any 
of  these  purposes,  it  must  be  Hubdued,  and  uncontrasted  in  light 
and  shade;  strictly  speaking,  it  aliould  be  flat  and  convention- 
alised, and  line«  or  form*  harsh  or  cutting  on  the  ground  as  far 
as  possible  avoided,  except  where  necessary  to  give  expression 
to  the  ornamentation.  Imitative  treatments  are  objectionable 
on  principle,  both  as  intniding  on  the  sense  of  flatness,  and  as 
being  too  attractivt  in  their  details  and  colour  to  be  sufficiently 
retiring  and  unobtrusive.  Some  of  the  best  example*,  br  well 
of  paper  as  of  silk,  velvet,  and  other  hangings,  are  treatments 
of  tejriure  in  a  solf-colnur:  aa  of  flock  on  plain  or  satined  ground 
in  paper,  of  tabby  and  satin  in  nlk  hangings,  of  stamped  forma 
or  culling  in  velvet,  or  the  sMime  contrast  of  pattern  with  the 
^ound  in  various  mixed  stuffs.  By  these  means  the  ornament 
i«  necessarily  flat,  and  does  not  disturb  thegeneral  effect.  With 
the  Blightest  attention  to  the  choice  of  form  it  can  hardly  be  in 
bad  taate.  whilst  gr^at  elegance  and  benuty  often  arise  from  such 
treatments.  Next  to  tliecie,  graduated  tints  of  the  same  colour 
produce  a  safe  and  quiet  ornnmentation  for  Much  fabrici*;  or  gold 
upon  a  coloured  gruund,  where  the  gold  ia  sparingly  distributed, 
and  the  colour  not  too  i*trongly  contrasted,  since  in  all  cases  a 
general  tone  of  surface  is  to  be  wught  for  rather  than  pronounced 
individual  fiirms.  Further  richness  may  be  obtained  by  the 
judicious  use  of  twnor  more  colours,  either,  according  lo  the 
ancient  method  of  harmony,  separatod  from  each  oilier  by  bands 
of  black,  white,  or  gold,  or  contrasted  and  enhanced  by  their 
complementaries  and  enriched  by  flock  in  either  case,  in  the 
latter  by  gold.  Uutit  is  everywhere  apparent  that  the  combina- 
tion of  many  colours,  though  it  may  increase  ejci>enae  from  the 
number  of  blocks,  is  far  from  producing  richneiw  in  the  same 
degree,  while  it  has  often  (juile  the  contrary  effect,  and  results 
only  in  poverty  and  meauncss.  It  is  neceKsary,  however,  to 
advert  to  a  perft-ctly  different  treatment  of  these  materials 
<]uitc  at  variance  with  theae  rules,  and  bound  by  no  buch 
priiicipleH,  by  which  paperhanging  becomes  a  [iseudo-decoration. 
the  wall  being  divided  into  cumparlmeots  often  irrespective  of 
architectural  construction,  and  pilasters,  friezes,  and  mouldings 
imitated  In  false  relief  on  iti  surface,  with  com|)oHitions  of 
pictures,  statues,  hangings,  flowers,  fruits,  Ac,  skilfully 
designed  and  well  drawn,  hih]  it  may  be, often  most  ably  blocked 
for  the  purpose  of  printing;  it  in,  however,  at  best  but  a  sham 
decoration,  amenable  to  no  laws,  nece^uarily  false  in  light  ojid 
shade,  often  constructively  inapplicable,  and  always  impertinent 
and  obtrusive,  and  should  be  left  to  those  whn,  desiring  display, 
are  ton  much  wanting  in  tu^-te  to  be  annoyed  at  its  untruth  aitd 
extravagance.  It  perhaps  is  not  quite  out  of  place  in  the  saloon 
of  a  tbeatrc,  in  cnfcs,  or  taverns,  but  ought  to  be  confined  to 
such  localities,  and  only  used  there  until  the  general  taste  is  bo 
far  instructed  that  the  public  will  no  longer  tolerate  gaudy 
shams  and  false  magniflcence. 

The  liume  laws  which  ouii;ht  to  govern  design  for  paper* 
hangings  would,  therefore,  appear  proper  to  regulate  hangings 
of  other  fabrics,  tapestries,  &c.  Although  far  from  looking  at 
ornament  in  that  exclufuve  itpirit  which  would  reject  what  in 
beautiful  when  it  does  not  sijuare  with  the  requisitions  uf  a 
theury,  it  mustt  be  obvious  that  pictorial  and  picturesque  treat- 
•  ments  for  such  fabrics  are  wrong  whenever  they  intrude  on  the 
domain  of  another  art.  Thus  flgures,  landscapes,  frnilR  and 
flowers,  when  rendered  &h  they  would  be  in  w*ork$  of  fine  art,  are 
almost  of  necemity  inferior  to  the  pii-tiires  they  imitBte,even  when 
they  are  as  skilfully  and  wonderfully  wruught  aH  in  the  works 
exhibited  by  the  im'tioiml  eftahliHhments  of  the  Gobelins,  where 
every  effort  of  i^kill  and  science  h»!4  been  mo&t  #;ucce&ifully  used 
for  their  manufacture  and  einbeltishiitent.  Indeed,  it  is  a  matter 
of  doubt  wliether  custom,  and  the  authority  uf  great  name*  and 
of  past  times,  ore  not  the  cause  of  the  continued  admiration  of 


snch  decorations,  whidi  j>erhaps  we  rather  persuade  onrEclva 
we  like  than  are  fully  satiafled  with. 

With  very  few  exceptions,  the  exhibited  "designa"  for  hang- 
infjts  appear  to  be  totally  unregulated  by  any  perception  of  ruut j 
for  their  ornamentation,  and,  even  when  they  happen  to  bet 
just  princiiile-s  would  Heem  to  be  so  by  chance  rather  than  I 
choice.     They  are  mostly  florid  and  gaudy  compuititiona,  con-J 
listing  of  architectural  ornament  in  relief,  with  imitative  flowen.! 
and  foliage.     In  some  of  the  cleverest  designs,  the  flowers  anu 
foliage  are  pcrspectively  rendered  with  the  full  force  of  theifl 
natural  colours,  and  light  and  shade;  moreover,  they  are  often  t 
three  or   four   times    ns   large  as   nature,    whereby    the    size  ^ 
of  a  room  would  be  apparently  diminished.     The  French  are  the 
largest  contributors,  and  their  designs  are  chanicterised  bv  the 
ftiregoing  remarks;  they  are,  however,  exceedingly  skilful  laJ 
their  detailx,  the  flowers  and  foliage  well  understood  and  arti»ti.| 
cnlly  arranged,  and  bhe/ted  with  great  skill  and  knowledge;! 
but  a«  to  style,  they  are  most  objectionable,  and  lead  to  th«j 
worst  resulta,  especially  in  the  common  manufacture  of  such 
goods. 

The  pupils  of  the  government  Bchools  exhibit,  among  other 
de^Ki^na,  some  meritorious  tmes  for  piiperhanging.  It  is  evident 
that  their  general  taste  is  controlled  and  regulated  by  the 
knowledge  of  the  just  principles  which  Hhould  govern  the  orna- 
mentation of  these  as  well  aa  of  the  other  manufactures  fur 
which  they  have  laboured.  Beinu:  students'  works,  they  can 
hardly  be  expected  to  abound  in  fancy  or  invention,  and  it  is 
sufficient  to  find  that  they  are  well  drawn,  skilfully  executed, 
and  amenable  to  just  laws  of  composition.  In  examining  the 
design  opplied  to  tho  manufactures  themselves  the  name  want 
of  just  principle  is  observable  aa  in  the  works  of  the  designers. 
It  is  true  that  manufacturers  must  produce  works  in  every 
style,  as  M-ell  to  suit  those  who  are  unable  to  appreriate  what  is 
good,  as  those  of  more  informed  ta«te;  but  it  might  be  expected, 
in  an  exhibition  of  this  nature — an  Exhibition  of  skilled  labour, 
and  of  the  strife  after  excellence — that  excellence  would  be  iha, 
rule,  and  error  the  exception,  whereas  the  rcverite  is  geuerallyl 
the  wise.  Were  it  a  nart  of  the  duty  of  the  reporter  to  ente 
Into  the  clover  and  skilful  execution,  the  treatment  of  the  pig 
menta,  the  excellent  blocking  or  the  general  nmnufaclure  of  such 
fahricK,  thi're  would  be  much  to  say  of  the  foreign  exliibitor^j 
and  of  others  on  the   English  side;  but  in  the  attign  nf  theiri 

Impers  there  is  little  to  commend,  and  works  of  passable  exccl*^ 
eiico  in  this  re^jieci  are  the  rare  exceptions  of  their  coUectinns,  I 
The  ICnglish  and  foreign  manufacturers  seem  equally  at  sea; 
with  the  exception  of  a  few  simple  diaperii,  which  hardly  call  for 
indiWdual  remark,  the  works  of  tho  best  exhibitors  on  thej 
Englifili  side,  wiiile  they  are  very  heterogeneous,  are  less  original,! 
and  equally  wanting  in  a  sound  knowledge  of  what  is  properlfl 
charRcteriftic  for  such  works.  f 

There  are,  however,  honourable  exceptions  to  these  remarks:! 
after    passing    in    review    the    paperhangings  of  the    various 
countries,  it  is  quite  refreshing  to  meet  tho   clever  wax-cloth 
decorations  by  M.  K.  T.V'ivet  (France.)    Theoruamenlof  the« 
works  is  without  shadow  or  imitated  relief,  tfaomtighly  flat  in 
its  forms,  which  conusl  of  graceful  and  flowing  lines;  thecolourJ 
is  equal  in  scale,  without  harnh  contrasts,  and  of  semi-neutral 
hues.     'I'here  is  no  attempt  at  shams,  to  imitate  marble,  or  oak, 
or  any  carving;  nor  to  panel  it,  which  is  left  to  arise  out  of  the 
architectural  fornw;  but  aserieaof  graceful  lines,  with  a  quicfii 
uniformity  of  tint,  satisfy  the  mind  and  give  repose  to  the  eye.1 
Moieovcr,  having  laid  down  certain  principles  on  which  mauu'J 
factures  and  fabrics  should  be  designed  wttha  view  to  the  truel 
uxc  of  materials,  and  to  avoid  unnecessary  display,  by  the  proper* 
application  of  ornament,  it  is  impossible  to  refrain  from  speaking 
in  high  terms  of  the  works  contained  in  tbe  Mediaeval  Court, 
niiiiiufactiired  under  the  direction  and  from  tho  designs  of  Mr. 
\Y.  I*ugin.     Some  may  object  to  the  exclu^iveness  <if  tbe  stylet, 
and  to  its  too  purely  eccleaiasticaland  traditional  character,  even 
in  domc'ilic   worktt;  but   for  just   principles  of  decoration,  foe 
bcauliful  details,  fur  correct  use  of  materials,  and  for  excellent 
workmanship,  the  general  collection  is  unique.     Thus,  in  thfl 

tiaperhangings,    for  instance,  there  in  no  throwing  away  of  monyl 
ilocks  to  obtain  richness,  when  one  or  two  can  be  made  sufficient;  ] 
there  is  a  perfect  flutne^s  and  n  subdual  harmony  of  colour  ia 
all  such  works;  and  if  Tudor  roses  and  heraldic  lions  are  somfr 
times  too  pronounced,  and  there  is  occasionally  a  little  excoitfl 
of  oruanieiit,  richness   is  generally    ubt:uned  at  the  smallest] 
SRcrihce  of  means,   nnd    without    any   Kacriflca  of  truth.     The 
aame  may  be  said  of  the  hangings  in  silk  and  wool,  and  tbe 
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oarpets  in  this  collection^  the  desi^iu  for  which  ore  highly 
commendttble  for  their  strict  adherence  to  true  principle. 

Without  havinpauy  aympnthy  with  thea;);>/jra/iofiof  decorative 

paperhan^inKs  of  FrHiice,  it  would  be  unju»t  to  pa«Fi  them  without 

praieing^  tire  artist-ltke  desif!:n,  the  powerful  execution,   and  the 

I  Kreat  ability  (liKjilayed  in  these  wurks  by  the  French  artlstH. 

I  In  that   by    Delit-<iurt,  beNidci  the   xkilfully-blocked  hunting 

Imbjectof  the  centri*  panel,  the  details  of  the  partK,  fiiicb  aK 

I  the  grouping  of  the  L'timu  and  arms  on  the  pilasters,  and  of  tho 

birds  and  children  tm  the  friezi?,  have  f^reat  merit,  apart  from 

the  skill  with  which  the  whole  has  been  adapted  for  blork- 

urintin?.     The  eame  may  be  said    of  the  work  exhibited  by 

\ladei  Urotherfi  (France),  which  is  an  extremely  fanciful  and 

i  clever  piece  of  decoration,  and  in  as  good  ta>^te  as  such  falf>e 
treatments  can  well  be.  The  frieze  of  children  is  well  dwigned 
and  ably  maoafied  fur  printing;  the  landscape  of  Zurban  (France) 
has  also  much  merit  in  ibi  details;  and  the  work  of  Genoux  has 
.parte  worthy  of  examination. 
These  decorations  bear  out  the  remarks  at  the  opening  of  this 
Rejiort  as  to  the  su]wriority  of  the  French  working  artists. 
The  men  who  carry  out  the  designer's  inventions  in  France 
must  thenisutves  have  a  large  share  of  skill  and  art-knowledge 
to  be  able  to  prepare  the  de*ign  for  the  manufncturer's  processes 
with  the  abilitT  su  evident  in  the  works  just  remarked  upon. 

Among  the  tngUsh  contributions  in  paperhanglng  are  npeci- 
mefis  of  the  lately  introduced  processes  nf  printing  by  such 
nuchinery  as  Is  used  for  cotton  goods,  and  of  applying  many 
oolotirs  from  one  block.  These  are  likely  to  create  a  style  of 
onuuneniation  fur  such  fabrics  of  the  most  depraved  kind.  The 
largenew  and  ilatuess  of  details  attainable  l>y  block-printing 
are  less  suited  to  cylinder-printing  than  more  minute  delailn, 
and  the  new  processe'*  offer  ready  means  of  applying  several 
colours  at  a  small  i-xpcnsc;  thereverseof  what  has  hitherto  been 
the  case;  hence  the  effort  has  been  to  impress  as  many  tints  as 
poiaible  on  paper,  and  excellence  is  reckoned  rather  by  the 
nuinber  of  colours  than  any  other  quality.  Thus  we  are  informed 
that  works  are  printed  in  "sixteen  ciiluurs,"  in  "fourteen 
colours,"  &c.,  the  works  themselves  evidencing  the  absence  of 
all  knowledge  of  the  effective  arrangement  of  colour;  while 
violent,  crad^  and  harsh  tints  are  too  often  used  to  give  greater 
impreasion  of  this  ctceUence!  and  the  result  is  littleness  and 
extreme  meanness;  in  fact,  such  papers  are,  in  point  of  design, 
much  Inferior  to  those  printed  in  two  colours  by  the  name 
machinery.  ^I'ell-eonsidered  design,  thoroujibly  adapted  for 
this  procesa,  would  enable  the  manufacturer  to  unite  good  taste 
with  extreme  cheapness;  whereas  the  only  present  result  is  by 
inereased  labour  to  detract  from  the  beautyof  the  ornamentation. 
It  is  imnoMible,  however,  not  to  remark  the  skilful  printing 
exhiUteu  by  our  English  manufacturers. 

f  Exterior  and  other  Metal  Work. 

The  works  in  metal  of  this  section  which  are  exhibited,  consist 
chiefly  of  constructions  for  fountains,  and  of  ornamental  iron- 
work in  gates  ami  balconies,  and  for  dour-paneli^  Ian4>-pillars, 
flower-vases,  and  lazzas.  The  best  of  tbe  metal  fountains  are 
so  nearly  within  the  limits  of  fine  art,  that  their  consideration 
may  be  left  to  that  cla*ts.  It  is,  however,  to  be  remarked,  that 
the  zinc  castings  of  the  French  and  (ierman  founders  Nhnw  how 
suitable  that  nieUil  is,  as  the  means  of  spreading  the  best  art,  for 
any  exterior  jmrpose,  in  a  cheap  and  durable  material,  as  well 
as  of  embellishing  public  works  nfthe  above-named  character  at 
comparatively  small  cost,  without  the  cvilw  arising  from  oxida- 
tion when  iron  is  used.  Nntwithstanding  all  that  has  been  said 
about  the  incongruity  of  our  climate  with  public  fountains,  there 
are  undoubtedly  long  periods  of  the  year,  and  those  when 
London  is  most  crowded  as  well  as  with  Iier  own  reatdent  popu- 
lation as  with  visitors,  «-hen  *iuob  works  are  not  only  extremely 
ornamental,  but  when  an  exhausting  atmosphere  would  render 
them  of  real  utility  and  refreshment.  The  motion  \>(  water,  at 
any  season,  has  a  great  charm,  and  is  peculiar  in  its  power  of 
giving  pleasure  even  in  the  Kimplest  jet  or  full,  agreeably  nnd 
artistically  disposed;  and  ornamental  arrangements  for  its  full 
display  would  not  only  be  picturesque  additions  to  our  citr. 
w^ich  offers  so  many  localities  fur  their  adoption,  but  woaI<l 
afford  to  our  artists  motives  for  combinnlions  of  tiffures  with 
ornamental  decoration^  and  thus,  perhaps,  be  a  means  of  onc-e 
more  uniting  fine  and  ArnQmentaJ  art,  which,  sadly  to  the  dete- 
rioratiim  of  public  taste,  have  for  so  long  a  time  been  almost 
wholly  separated.  It  may  be  doubted  if  the  public  would 
wiUiugly  part  with  even  the  tume  and  commonplace  repetitions 


which  adorn  Trafalgar-Muare;  and  thoae  who  have  had  the 
pleasure  of  enjoying  the  fountains  of  Italy  and  France  will  be 
quite  prepared  to  judge  of  the  effect  which  more  skilfully- 
designed  structures  would  have  on  the  public  mind  here. 

Such  works  in  iron  as  gates,  baloonies,  and  panels  are,  for  the 
greater  part,  in  cast  metal,  which  of  late  years,  from  itfi  capa- 
bility of  cheai)  ornamentation,  has  almost  wholly  supcrsL'ded 
wroiight-iron  tor  those  purposes.  ^Vhe^Q  the  object  is  intended 
to  be  fixed  and  immoveable,  as  a  balcony  or  panel,  cust  work  is 
not  unsuitable,  and  is  capable  of  much  beauty  of  ornamental 
design^  as  we  sec  in  panels  exhibited  by  MuehX  \rahL,  nnd  Co. 
(France.)  In  these  the  ornament  adds  to  the  strength  by  its 
numerous  articulations,  while  it  is  light  and  elegant  in  its  forme. 
Works  of  this  kind  are  generally  of  a  size  to  admit  of  casting 
in  one  piece,  insuring  thereby  strength  and  lightne-^s  by  con- 
tinuity of  parts.  Uut  in  c-ast-iron  constructions  intended  to  be 
morcablo,  as  in  thu  various  kinds  of  gates,  a  very  different 
character  of  design  is  necessary;  in  the  first  place,  becauae 
entire  casting  is  not  always  possible,  both  from  the  difficulty  of 
running  the  metal  into  the  nuuicrous  ramiftoations  of  the 
ornament  in  works  of  audi  increased  size,  and  from  the  fear  of 
warping  in  the  cooling,  as  well  as  the  great  expense  of  a  mould, 
which  is  saved  by  forming  the  ornament  of  a  series  of  parts. 
I'his  leads  to  the  neret^itity  uf  framing  the  work  in  wrought,  anil 
applying  tlie  ornamental  details  in  cast  iron;  but  hence  results 
this  evil,  that  the  nrnument  baa  little  constructive  use,  and  is 
apt  to  look  rather  an  addition  than  an  integral  part  of  the  work . 
In  the  park-gates  exhibited  at  the  south  end  of  the  transept, 
great  pains  liave  been  taken  to  get  over  this  difficulty,  but  not 
with  success,  since  tlie  two  metals  are  joined  in  parts  wholly  at 
variance  with  constructive  strength;  in  fact,  it  is  a  wrought- 
iron  design,  partly  executed  in  east  metal.  Mureover,  caxt-irun 
ornament  is  necessarily  far  heavier  than  that  of  wrought-iron 
from  the  extreme  britlfenoss  of  the  cast  metal;  this  heaviness  is 
sadly  opposed  to  its  real  constructive  strength  in  the  manner 
usually  mlopted  for  putting  together;  the  omamentHl  parts  of 
such  structures  being  riveted  or  screwed  into  the  framing,  there 
are  smaller  points  uf  attachment  than  in  wroogbt-irun;  the 
parts  bed  themselves  less  perfectly  iit  tho  junctiuo,  since  it  is 
impossible  to  assist  this  union  with  the  hammer,  and  the  metal 
has  small  tenacity,  nnd  easily  breaks  with  any  Budden  jar:  thus 
there  is  much  less  jniwer  to  support,  while  there  is  of  necessity 
much  greater  weight  to  bear;  and  without  very  careful  and 
well-oonsidered  design,  making  the  ornament  as  far  as  possible 
a  brace  to  the  work,  the  whole  is  apt  to  be  an  insecure  aggrega- 
tion of  parts,  without  coa-^tructive  unity  or  truth.  In  large 
works  cast  in  one  piece,  such  difficulties  are  greatly  surmounted, 
as  weight  can  then  be  made  to  add  strength,  instead  of  detract- 
ing from  it.  In  tho  old  hammer-wrought  gates,  the  ornament 
was  not  only  a  truly  integral  part  of  the  work,  but  most  mate- 
rially assisted  in  the  general  support.  Thus  great  lightness 
and  elegance  were,  in  this  case,  cunsiittent  with  great  strength, 
since  the  ornamental  details  supplied  a  mean>5,  not  only  of  tying 
nnd  bracing  tlie  work  together,  but  of  preventing  the 
front  of  the  gate  from  drooping  with  its  own  weight,  to  the 
great  hindrance  nf  its  use,  and  vnich  in  cast  works  of  this  kind 
has  often  to  be  .issisted  by  the  use  of  friction-rollers — a  make- 
shift that  the  older  workmen  would  have  despised.  VVhen, 
therefore,  we  consider  the  varied  beauty  of  which  wrought-irou 
is  capable,  its  far  greater  durability,  its  tenacity  and  power  of 
resisting  accidents,  the  individuality  of  design  which  arises 
from  its  being  wrought  by  the  hand,  instead  of  cast  in  a  mould 
(tlierebv  leaving  the  fancy  and  the  feeling  of  the  workman  un- 
trammelled), it  seems  nut  too  much  to  say  that  it  'm  to  be  hoped 
the  use  of  the  wrought  metal  will  again  prevail  over  that  of  cast 
fur  such  purposes. 

The  gates  and  pilasters  exhibited  by  the  ('oalbrookdnla  Com- 
pany, at  the  nurtn  end  of  the  transept,  from  designs  by  Charlea 
Cruokes,  are  an  excellent  specimen  oi  casting,  being  wholly  of 
cast-iron,  each  gate  in  one  piece.  Much  of  the  false  cunstruc- 
tiun  alluded  to  has  consequently  been  avoided,  and  many  of  tha 
difliculties  overcome.  'I'he  deJiign  of  the  gates,  however,  par- 
takes too  mticb  of  that  adopted  in  wrought  constructions,  espe- 
ci.illy  in  carr)-ing  up  the  form  of  the  centre,  at  the  top,  into 
fturidoriiamentution,  which  tendsiii  this  weightier  metal  to  sway 
down  the  gate,  with<)ut  any  compeosAting  beauty  or  usefulnotti<. 
The  introduclion  of  a  heavy  panel  of  ornament  below  is  also 
rather  cumnioriplace,  and  due  regard  seems  hardly  to  have  been 
had  to  the  w/i(>/t>  surface  in  designing  the  oriiamcntntion.  The 
pilasters  have  more  originality :  the  small  twisted  bars  surround- 
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lag  tbe  centre  columnfl  give  a  Itghtnesa,  compared  with  the 
Btrengrth  o1>tained,  wliich  adds  to  the  ele^nce:  tlio  strikinfi;- 
plates  of  the  band-gates,  however,  should  have  been  ornnmontall  y 
conKtt-ucted  or  bxndvd  in  with  the  pilMters  in  the  centre,  to 
JDcrease  the  strength  und  resist  the  jnr  of  the  ctoMitig.  The 
other  great  work  in  metal  h\  thiti  (.'ompany  is  on  ornftmental 
dome  of  rast-iron.  This  is  n  work  of  much  pretension,  dentgned 
in  the  natural  Rtyle,  the  piliistcre  representinj^  oiik-Ktemfi, 
ornamented  with  leavei  and  Bcornn,  and  wiih  the  intervening 
branches  twisted  into  an  ornamentnl  form:  this  trentment  h 
mixed  with  Komc  cnnventioniii  ornnment,  here  and  there,  bk  it 
were,  indi'scriniinatoly  introduced  into  the  pilasters,  having  a 
.very  pstrhy  effect.  The  pil-isters,  al»o,  arising  as  they  do  from 
A  single  stem,  «nd  widening  above  their  base,  have  an  untiteady 
and  insecure  appearance,  which  might  eauity  have  been  avoided. 
The  great  fauU.  however,  i«  in  the  fietting  on  of  the  dome, 
which  from  the  outside  aeema  to  have  no  constructive  connection 
with  the  pilasters,  since  in  it  the  ruoticuted  treatment  is  aban- 
doned, and  it  seems  dropped  in  among  the  brandies,  without 
any  prnper  support.  Tlie  work,  nevertheless  has  a  certain 
imprc^HivcncdSt  from  ita  size,  and  itx  general  pru|iortion8  arc 
well  chosen. 

There  are  in  various  parts  of  the  Exhibition  gardeD-seatu  and 
chairs  in  cast-metal,  which  are  principally  to  be  noticed  from 
the  great  want  of  due  conidderation  of  the  material  evidenced 
in  their  design:  thus  sometimes  they  are  uruanientally  con- 
atrncted  of  brnnchfs  and  foliage  naturally  imitated,  or  of 
branches  alone;  while,  in  others,  carved  and  flowing  linna  are 
given  tu  the  back,  armii,  and  legs  of  the  fieat,  which  add  nothing 
to  the  comfort  of  their  uwe,  aiul  aadly  detract  from  the  form 
properly  belonging  to  such  works  in  cast-metal,  which  should 
he  right'liiiei),  and  have  a  geometric  character  both  of  orna- 
mentation and  coni«t ruction.  It  must  be  confessed,  indeed,  that 
tbe  tendency  to  consider  the  ornament  before  either  the  rei|uire- 
ment  of  the  material  or  the  use  to  which  the  work  is  to  be 
applied,  i*  but  tiw  evident  in  many  of  the  works  in  metal  in 
tots  class.  Thus,  two  hirgc  lfiTiii>-pinurs,  <li*>iigiird  by  an  architect, 
and  exhibited  in  the  Austrian  department,  have  as  much  iron 
in  their  orer-charged  bases  as  would  found  three  pillars,  each 
capable  of  siutaining  the  taper  upper  shaft  of  the  »ame  design. 
The  application  of  metal  to  the  coufttruction  of  the  building  is,  un 
the  otner  hand,  an  excellent  example  of  just  use,  construction 
having  bad  the  firNt  conntderatiun,  and  omament  being  entirely 
Kubservient;  a  due  amount  of  elegance  has  nevertheless  resulted 
from  its  simplicity,  and  from  the  true  principles  on  which  it  has 
beea  designed. 

AUGUSTUS   NORTH  MORE    AVELBY    PUG  IN. 

A  PAt.vpiif.  intere^it  has  lately  been  excited  by  the  distressing 
account  of  the  atnte  <»f  mind  of  this  eminent  man,  being  such  a<i 
to  render  confinement  necessary.  Still,  hopes  of  his  ultimate 
recovery  were  entertainer!,  and  he  was  removed  to  lii«  residence 
at  St.  Augustine's,  RauiKgate — a  bouse  erected  by  himself  for 
bis  own  special  occupancy,  in  singularly  archaic  taste.  It  was 
there  that  he  breathed  his  las!,  on  Tuesday,  the  I4lb  Se|itember, 
in  the  -list  year  of  his  age.  lie  was  tbe  tuily  child  of  Augutttus 
Pugin,  n  native  of  France,  but  long  establisfied  in  this  country, 
ami  an  Knglish  artist,  who  aci|uired  a  brilliant  reputation  by  his 
exccltence  as  an  nrchitecturnl  draughtsman,  and  bin  works  upon 
paper.  One  of  his  earliciit  works  was  the  designing  the  furni* 
ture  for  Windsor  Castle.  Bei-'idcs  being  an  architect  of  very 
extensive  practice — chiefly  in  the  erfction  of  Koumn  C'atliolic 
churches  and  colleges— he  did  as  much  with  his  pen  n^  with  his 
pencil,  in  most  of  the  publications  which  bear  bis  name.  Tbe 
woik  on  Gothic  Furniture,  as  well  as  that  on  Iron  ^V'ork,  was 
published  in  lH'i6.  Iliii '  Contrasts,  or  a  Parallel  between  the 
Noble  Kdifices  of  the  1  Ith  and  Uth  centuries,  and  similar  Huild- 
ingHof  tbe  |ire»ent  day,  showing  the  present  I'ecay  of  Tasto, 
accompanied  by  appropriate  text,'  which  appeared  in  183G,  made 
quite  a  sensation  among  the  profession,  not  only  on  account  of 
the  severity  of  its  remarks,  but  fur  the  novelty  of  its  form  and 
spirit,  it  being  a  direct  satire  upon  the  taste  and  practice  of  his 
route mporuries.  Neither  Smirke  nor  Soane  were  spared;  Jamen 
AVyatt  w»»  Hitoken  of  as  ''Wyatl  of  execnible  memory" 
Regent-street  and  tbe  RegentVpark  as  ^'nes^ts  of  munstrosities;** 
and  «ucb  "public  monuments"  as  Buckingham  Palnn*,  tbe  new 
llritiKb  MuKeum,  GulilsmithH*  Halt,  &r.,  declart^d  to  be  nothing 
1ms  than  "  a  national  disgrace."  So  bold  and  unprecedented  an 
attack  on  bis  professional  brethren  und  their  employers,  and 


that,  too,  by  BO  young  a  man,  could  not  fail  to  fix  attention  upon 
its  author.  He  now  evinced  a  determination  to  preach  up  Gothic 
architecture  and  medisvaliam,  and  to  aa!>all  ''modernism"  un- 
sparingly, in  nil  its  shapes.  This  he  was  enabled  todothemorv 
aafsly,  as  by  his  convenuon  to  their  creed,  he  had  obtained  the 
countenance  and  favour  of  the  Roman  Catholics. 

HIb  'True  Principles  of  Pointed,  or  Christian  Architecture, 
Ifitl,  answers  well  to  its  title,  as  being  not  only  an  able  advocacy 
of  that  xtyle^  but  explanatory  of  Iti>  elements,  its  nature,  and 
constitution.  Even  then,  however,  he  indulged  in  many  oatirical 
remarks  upon  the  architecture  of  our  own  times;  introducing,  by 
way  of  specimens  of  it,  some  grouly  extravagant  carieatores. 

His  '  .\polngv  for  the  Revival  of  Christian  Architecture  in 
England.'  which  a|ipeared  in  IHi3,  has  a  dedication  in  black 
letter  to  the  Earl  of  Shrewsbury.  It  is  thoroughly  in  keeping 
with  its  dedication,  and  is  fraught  with  an  enthuRiasm  for 
mediwval  art  and  for  archaic  fancies  that  partakes  of  the 
pedantry  of  the  cloititer.  UU  greutert  work,  *Tbe  GloBBory  of 
Kcclcsiasticul  Ornament,'  wag  published  in  1)^41. 

Mr.  Pugin  brouglit  out  several  other  publications;  chiefly 
illuKtrative  of  medieevul  onuimcntation  and  design ;  but  it  is 
only  tho4e  we  have  been  speaking  of  whiL-h  can  claim  to  be 
considered  literar}'  productions.  Vet  although  not  without 
considerable  merit  and  interest,  Uiey  flid  nut  vogage  pubUc 
attention. 

The  following  are  some  of  his  principal  works: — St.  Mary's, 
Derby;  St.  Cbad'i*,  Birmingham;  St.  Mary's,  Wymeswold;  St. 
Wilfrwl'ii,  .Mauchef.ler ;  St.  Barnabaa*,  Nottingham;  St.  Martin's. 
Buckingham;  St.  Bernard's,  Leicester;  St.  Mary's,  Beverley; 
— churches  at  Keiiilwurth,  Oxford,  Hammersmith,  Ponlefrart, 
Fulbam,  VVoolwicb,  Liverpool,  Newca»t]e-on-Tyne,  Hugby, 
Northampton,  Ware,  Preston,  Cheodle.  and  Stockton-on-Tees; 
cathedrals  at  Killarney,  EnniHcorthy,  and  St.  George's,  South- 
wark;  convents  at  Hirmingbam.  Nottingham,  Leicester,  Liver- 
pool; colleges  at  Radcli^e.  Rugby,  and  Maynooth.  Alton 
Towers  received  several  additions  under  Mr.  Fugin's  directioo. 


ENGINEERING   IN   THE    GOLD    REGIONS. 

1.    Heport  o/ James  Blackbl'bn,  C.E.,  City  Surveyor,   on  the 

Prv/ioM(t  Tmprtwement  in  the  CotnmuniaUion  between  Uobton't 

Bay  and  Mdbourne.     Nov.  ai,  1851. 
S.    Itcfiort  of  the  City  Surveyor  on  the  Proposed  Ifaterwork*  at 

Meiboume. 

AnuNu  the  peraons  to  whom  the  gold  discoveries  in  Victoria 
have  given  greater  scope  for  exertion  ha*  been  the  City  Surveyor 
of  Melbourne,  Mr.  Blackburn,  from  whoso  pen  we  have  before 
us  two  reports  on  important  subjectii.  The  port  of  Melbourue 
is  in  Hobsfui's  Bay,  between  which  and  the  city  6ows  tbe  Hmoll 
winding  stream  of  the  Yarra  Varra,  to  which  both  the  reporta 
refer.  At  present  the  navigation  is  circuitous,  and  only  acce^ 
Kible  tu  timall  ves-teU;  and  Mr.  Blackburn  therefore  proposes  to 
supersede  it  br  cutting  a  ship  canal  of  about  "i^  miles  acrOM 
a  neck  of  laud,  so  as  to  reach  tbe  deep  water  in  the  bay.  He 
canvasses  several  schemes  for  improving  the  oax'igation;  but 
notwithstanding  his  remarks,  we  cannot  but  think  a  railway  it* 
preferable,  for  whatever  measure  he  might  adopt,  the  silting 
now  going  on  at  tlic  mouth  of  the  Yarra  Varra,  and  to  which 
he  strongly  directs  attention,  would,  as  all  experience  shows, 
take  place  at  the  mouth  of  his  cut  or  shipc-anal.  With  a  railway 
no  diKlurbaiice  would  take  place,  and  ducks  migbt  be  carried 
into  tbe  deep  water  with  rails  un  the  uuays. 

With  rifgard  tu  the  water  plan,  Mr.  Blackburn  proposes  a 
compreheosive  system,  so  as  tu  give  the  city  a  conaLant  Kcrviue, 
and  at  tbe  same  time  to  provide  mill  sites  and  power,  which 
would  give  a  considerable  additional  revenue. 


The  Practical  F^nmituitor  nn  Steam  and  the  .Steam-engine,  witk 

intfructive  rr/erence*  relative  thereto.  By  ^VlI.LIAM  Tr.Mi'LtcToN, 

Engineer.     London:  Atchley  and  Co.  IKj'i. 

Tnis  is  the  second  edition  of  a  very  useful  work,  the  want 

of  which  has  long  been  felt  among  engineers,  as  its  object  is  to 

asttiiit   the   memory   in   all   <|ue»tiuns   res|>ccting  steam -engioeo. 

It  contains  many  valuable  tables  (in  this  edition  considerably 

enlarged),  numerous  rules  and  oUservatiims  of  a  practical  natam, 

and  altogether  will  prove  a  very  valuable  work  tu  those  wha 

occupation  may  render  a  book  of  this  kind  necessary. 
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LAUNCH  AT  CHERBOrRG. 

TTie  fullowing-  letter,  descnhinfr  the  Uuncli  of  tho  Amterlitz^ 
at  Cherbuuriif,  iippearect  in  the  Tima  on  the  «i*th  uU^,  from  it* 
ourrcKpu  nil  eat : — 

"The  Atuefrr/itz  m  a  oohle  vessel  of  100  trans,  having  a  colossal 
bast  of  the  Kmpcror  for  afifrun^-heiifl.  The  upper  deck  i«  flush 
fure  and  afl,  Hnil  of  the  cxtrnordlnnry  length  of  73  inetr«f  (UW 
fetft  Kni^liah).  She  hw  been  *2S  years  on  the  atoclcA,  but  to 
make  her  subservient  to  the  pretieiit  wants  of  the  service  she 
has  undergone  considerable  uiotliticatioriK.  The  whole  of  the 
iifterpart  has  been  taken  awav,  the  hull  lengthened,  and  the 
stern  made  cumplelely  round  fenishin^^  in  a  f^riiccful  curvature 
in  her  inferior  parts.  She  will  mount  *0  pui!^  of  lar^e  Gilibrt' 
on  each  of  the  two  lower  decks,  and  20  punt^  (whivh  may  be 
■ufrmentcd  to  30)  on  her  upper  deck.  In  order  to  render  her 
as  formidable  as  po>>iible,  the  round  stern  has  been  adopted, 
whii-h  will  diminish  the  comfort  of  the  officem,  for  they  must 
live  in  the  cabins,  surrounded  by  the  fpins;  but  that  form  addtt 
Kreatly  to  the  strength  of  the  vrawl.  The  part  that  most 
interested  nie  waa  the  contrivance  for  the  machinery,  on  the 
screir  principle.  The  well-part  of  the  vessel  is  the  weakest 
port,  but  the  French  engineers  seemed  to  have  arrived  at  a 
eatirifactdry  result;  the  titernpost  is  constflidated  by  a  masaive 
franiinf;  in  bronze,  which  g:o«B  all  round  and  unites  it  to  the 
body  of  the  veniiel;  it  is  alt  in  one  piece,  and  the  finest  piece  of 
bronxe-castina;  1  ever  sow.  To  judse  fmni  the  centre  of  the 
bole  for  the  aiaft  of  the  screw,  trbicli  is  uhout  H^  feet  from  tho 
keel,  the  screw  will  be  about  17  feet  in  diameter.  This  can  bo 
removed  on  and  off  in  ten  minutes,  I  wh>i  assured.  From  the 
improved  system  of  the  machiiierv.  it  will  be  so  far  suhiiierfied 
In  the  water  an  to  put  it  completely  out  of  nil  dan(;er  from 
projectiles  iu  action.  Her  entwines  are  of  500-hor8e  power, 
which  will  (five  her  a  speed,  like  the  Ckoriemagnr,  of  ten  miles 
an  hour. 

**0n  the  day  before  the  Jmn  Bart,  of  100  ffuns  also,  was  i 
launched  nt  LOrient;   thus  making  four  vessels  of  this  rank 
(three  of  which  have  been  launched  this  year),  and  a  friicate. 
It   ifl  Aiirpri«in|(   that    the    En^H^h  government  should  have 
remained  so  Innjf  ignorant  [?J  of  what  the  French  were  doing  to 
introduce  a  new  feature  into  their  navy.     On  the  othor  hand,  if 
they  knew  it,  perhaps  they  treated  the  idea  of  giving  a  sailing 
^■.vessel  of  100  guns  a  speed  <if  ten  miles  an  liour  by  steam  alone 
^B  art  chimerical.     Be  that  as  it  may,  the  Freurh  have  wdved  the 
^v^roblem,  and  ha^-e  even  arrived  at  the  fiibuhms  speed  of  13 
^H  French  knots  (nesrly  IS  miles)  an  hour!     Hut  this  was  not  the 
^H  only  question  to  be  resolved;    the  essential  condition  was  to 
^H  place  the  whole  of  the  machinery  out  of  danger  of  the  enemy's 
^m  projectiles,  and  this  they  have  done  by  submerging  their  im- 
proved   eiijiiinefl   so   much    as  to   give    perfect  security.     It    is 
evident  that  paddle-wheels  can  only  be  employed  for  transport 
in  the  naval  service,  for  the  first  shot  may  put  them  h»rM  dt 
eomboi.    So  long  sgo  as  iKi:t  the  firdt  essay  to  adopt  the  screw 
to  war  vessels  look  place  on  board  a  corrctte  built  expressly  for 
this  purpose,  the  model  of  which  may  still  be  seen  in  the  .\iu»^e 
de  la  Murine  at  the  Louvre.     The  rerilt  was  very  satisfactory, 
and  this  led  ihcm  to  try  it  on  a  frigate  of  36  guns  (the  Pomone)^ 
which  wiis  eipially   successful.     Thus  encouraged,  the  govern- 
ment restdved  to  try  thiB  new  principle,  called  the  mixed — tliat 
|^_  vf  trailing  and   steaming — on   a   veiucl   of  l()f>  K"ns,  and   the 
^■A«;"*/«*n    was   constructed    for   that     purpose.     After    various 
^V mod iticut ions  in  her  machinery,  which  isof  950-hor»c  poMcr,  but 
which  is  effective  to  1300,  they  have  at  last  arrived  at  a  result 
that  Ntirpassed  all  expectations.     The  Napolton  has  a  spued  of 
nearly  15  miles  ho  hour  under  steam  alone,  without  detracting 
^        anything  from  her  sailing  qualities;  on  the  contrary,  from   her 
^Klenjtth  and  peculiar  form,  she  is  found  to  gn  in  a  light  breeze 
l^^aeven  knots  an  hour  where  an  ordinary  vessel  of  her  rank  will 
go  no  more  than  four.     To  have  veHsels  of  war  pn**enKiiig  these 
aulvantsges,  sacrifice  must  be  made  of  somethLou.  The  ponderous 
machinery  with  a  supidy  of  Smito  lOW)  tons  of  coals,  takes  up  a 
nmsiderable  space,  'riio  question  was,  whether  a  sacrifice  should 
be  made  in  tJie  armament  of  the  vessel,  or  whether  it  should 
fall  on   the  priivisions  and  stores  not   indispensably  neceswir)-. 
In  the  position  of  the  French,  who  have  no  colonies  to  protect 
that  require  u  steam  navy,  there  could  be  no  hesitation.     Six 
weeks'  provisions  wvuld  enable  them  to  cross  the  Channel  as 
well  as  the  ordinary  supply  of  six  months," 


MOTES   or   THS   MOVTH. 

Ventnor  Indtpejident  Chapel, — Sixteen  designs  were  sent  in  for 
competition;  that  of  Mr.  Kaftle«  Brown  has  been  selected,  the 
style  being  Harly  Uecontted,  and  the  cost  1^0/. 

BaJimfrtit. — It  has  been  determined  to  build  a  new  palace  for 
the  Queen  at  Italmural.  It  is  to  be  built  on  a  site  between  the 
river  and  the  present  castle,  fronting  the  south,  andisu»timHted 
to  cost  from  80,oouA  to  100,00<»/.  J'he  architecture  is  niodero, 
and  will  combine  the  ornamental  with  the  useful,  A  new  bridge 
is  to  be  thrown  over  the  l>ee;  and  the  public  load  which  now 
leads  through  the  forest  of  ISuIlachbine,  is  to  be  shut  up,  and  a 
better  road  provided  along  the  south  bank  of  the  river.  The 
old  fuJace  is  to  be  entirely  removed.  The  new  palace  is  already 
atake^l  out. 

MotiumeTtt  to  Charles  Alberts— K  colossal  bronse  statue,  about 
00  feet  in  heisht,  is  proposed  to  be  placed  at  the  top  of  the 
Co/fjw  delia  Regina^  which  overlooks  the  Po,  and  is  situated 
between  Soperi^a,  where  Charles  Albvrtisburied,  and  MfuicHlierj, 
where  hp  UHed  to  pass  the  summer.  Xotwithstaoding  its  inimeuse 
bulk,  this  statue  is  to  be  highly  f)nishe<l,  and  is  to  represent 
Charles  Albert  proclaiming  the  nationality  of  Italy  and  granting 
the  constitution. 

Jtondfin  XecropniU  arid  Xatimuil  Mausoleum  Company, — 
On  Tuesilay,  the  I  Uh  September  last,  about  ^0  gentlemen, 
forming  the  vestries  of  the  metropolitan  parishes,  left  the 
WaterltHi  Station  of  the  South-Western  Railway  by  special 
train,  on  tho  invitation  of  Ihu  directors  of  the  company,  as  a 
deputation,  to  view  the  burial-ground  belonging  to  it  at  Wuking 
Common,  alxmt  twenty-five  outeH  from  town.  On  arriving,  they 
were  welcomed  by  .Mr.  J.  II.  Voules,  the  chairman  of  the  com- 
pany, who  informed  them  that  the  spot  where  they  then  were 
had  been  selected  for  their  leaving  the  train,  in  order  to  refute 
a  report  that  the  ground  was  of  a  aiarshy  nature,  it  being 
75  feet  above  the  level  of  the  high-water  mark.  The  visitors 
then  dispersed  over  the  grounds  ('JOOO  acres  in  extent,  and  laid 
out  under  the  direction  of  .Mr.  II.  K.  Abraham,  of  Howard- 
street,  architect),  the  geological  formation  of  whirh  is  Hrixton 
gravel  at  top,  and  fniin  the  rounded  form  of  the  pel>bles,  is  evi- 
dentlr  a  marine  dei>ostt;  then  peat  of  a  At\  nature,  then  red 
gravel,  and,  lastly,  red  sandstone  of  the  new  formation.  At 
two  o'clock  they  assembled  in  a  marquee,  for  the  purpose  of 
doing  justice  to  a  luncheon  provided  for  them.  After  the  usual 
loyal  toasts  had  been  drunk,  they  were  addressed  by  Mr.  Voules, 
who  eloquently  pointed  out  the  advantages  that  would  accrue 
from  the  adiiptiun  of  the  scheme,  which  is  the  allotment  ol  a 
portion  of  ground  to  each  of  the  metropolitan  parishes,  to  be 
under  their  own  individual  and  separate  control,  without  any 
interference  from  the  companv.  There  would  nl»o  he  nn  allot- 
ment to  Roman  Catholics  and  dissenters.  As  regarded  burials,  an 
arrangement  hod  been  made  with  the  railway  company,  by  which 
tho  deceased  and  their  frieod»i  might  he  brouii;ht  from  town  in 
thirty-five  minutes,  by  a  special  train,  to  a  station  erected  on 
the  grounds,  the  railway  passing  through  them.  Several  gen- 
tlemen then  addressed  the  meeting  to  the  same  effect,  which, 
after  drinking  the  health  of  the  chairman,  returned  to  the  train, 
and  arrived  in  town  soon  after  six. 

Land  Slip. — A  land-slip  occurred  on  the  Birmingham  and 
(Jxford  Junction  Railway,  on  the^^ith  ult..,  at  the  emhaoknient 
between  Temple-row  and  Monmouth-street,  where  forty  yards 
of  massive  brtck-woik,  four  and  a-half  feel  thick,  and  between 
thirty  and  forty  feet  hi^'h,  fell  with  r  tremendous  crash,  bringing 
down  with  it  the  back  premises  of  several  houses.  Tho  line  is 
to  be  opened  for  (Nuisengers  and  general  traffic  on  the  Ut  of 
the  present  month. — Sirmingham  Gaxette. 

Imprmmnent  of  the  Uiivr  ffear. — The  Commissioners  of  the 
River  Wear  have,  on  the  report  and  recommendation  of  their 
engineer,  Mr.  Meik.  determined  to  carry  out  some  important 
improvements  on  the  river,  prinripally  with  a  view  to  the 
encouragement  of  iron  BhipbiiUding  in  Sunderland.  The  iinprnve- 
ments  will  consist  in  the  erection  of  new  quays,  and  the  nanow- 
ing  of  the  channel  from  tho  >?reath-quav  as  far  as  Hyltun. 
The  Pailion  Canch  and  the  Mannigan  SjukIm  will  thus  be  taken 
ill,  and  by  this  means  iiWut  seventy  or  ei^fhty  acres  of  ground, 
wliich  is  now  waitte,  will  be  recovered,  and  let  for  the  purpose  of 
iron  shiobuiMing,  for  which  the  situation  is  well  adapted.  The 
ri%'er  will  also  bo  deepened  three  feet  the  whole  length  of  the 
quays;  and,  altogether,  this  will  be  one  of  the  most  important 
inprovemeats  ever  effected  on  the  M'ear. 
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Manu/acture  of  Iron. — A  very  inU-restiDf;  expcrimenl  in  the 
manufacture  of  |uf{-iron,  by  the  me  dT  "  C»niie1  ciial"  in  the 
furonce,  bus  be«n  recently  triwl  in  L'inrinnatU^  U.  8.,  at  the 
Buckeye  Furnace,  Jackwn  Connti*.  Commencing  the  blast 
entirely  with  charcoal,  they  crraduslly  introduced  fir»t  one- 
(luarler,  then  n-hnJf,  aaA  finally  three-foiirth»  of  ('aiinel  coal. 
An  improvement  in  the  workintr  and  yield  of  the  furnace  waa 
noticed  at  each  succei^sive  addition  to  the  charges  of  (Janoel 
cool.  Wc  undKrataiid  that  this  interei^tinff  experinifnt  will  be 
further  prosecuted.  The  Buckeye  Furnace  estate  coutaina 
exhHUMt)et>.-<  quaiititiev  ofL'unnel  coal. 

Laryr  Timtier  UrmUjn  in  Americti.  —  The  briiiffC  over  the 
GenefeHee  river,  at  Portage,  is  one  of  the  most  atupendoue  struc- 
tures of  the  kind  in  the  world.  It  n  rtiM)  feet  long,  and  ^4  feet 
high,  from  the  bed  of  the  river  to  the  ralL 

StoMBbDUnaBU  In  Ant        M  Itak. 
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It  contains  l,600,000feet  b.m.  timber;  IOf>,000  lb.  iron  bolta, 
&e.f  aod  9000  yards  masonry.  'I'here  are  nine  tretitlc^  or  b«nt« 
above  the  abutments,  of  which  there  are  four  in  ttio  river. 
The  bridge  wns  commenced  July  1,  IS^l^  and  was  crossed  by  a 
locomotive  and  curs  for  the  firit  time  un  the  lith  iif  Aujcust, 
ltl.99.  It  is  estimnted  tlint  the  trestleo  will  sustain  a  weight  of 
3100  tons  in  .nddition  to  their  own  weiftht.  While  sitting  on  one 
of  llie  lower  betiti*.  a  train  of  six  passenger  and  a  largo  number 
of  platform  cars,  tilled  with  paK.«enperi,  pai<i«ed  over,  and  had  it 
not  been  for  the  noise,  no  one  would  have  known  of  the  pas^iD^, 
go  little  WHS  the  jarring.  This  stupendous  structure,  tof;ether 
with  the  nntiiial  scenery  in  the  immediate  vicinity,  must  form 
one  of  the  popuLir  Httractions  of  the  country.  Just  below  the 
brid^'e,  the  Hrsit  fnlts  of  the  Oenessee  occur,  !)u  feet  high;  a 
little  further  on  are  the  second,  110  feet  hiuih  -  and  about  a  quar- 
ter of  a  mile  below  the^e,  the  third.  t>0  feet  high.  The  bnnkarise 
up  from  the  river  perpendicularly  from  .100  to  500  feet  high, 
and  the  whole  presents  a  grand  and  picturesque  appearance. 
The  canal  crosses  the  river  in  nn  aqueduct  at  the  village  of 
Portage,  and  winds  along  nltDut  midway  up  the  eastern  banik  of 
the  river,  pas«;ing  under  the  briiti£e. 

Gigantic  Bttriiuj  Airimratue. — For  tJie  purpose  of  carrying  the 
Troy  iuid  HoMton  llailroiid  through  the  Hoosuc  Mountain,  the 
coiDitruction  of  a  tunnel  ii»  necessary;  and,  with  a  view  to 
expedite  this  operation,  the  contract4>rs  have  erected  a  huge 
machine  for  excavating  the  rock  by  drilling  instead  of  by  hand 
labour.  It  congiftts  of  a  train  of  powerful  whceh.  fixed  in  a 
stupendous  frame,  which  art  upon  an  immense  iron  shaft  as 
thick  as  'A  beer  barrel,  and  of  great  length,  terminating  in  a  drill 
five  Inches  in  diameter,  which  bores  the  centre  h<de.  On  the 
same  shaft  is  a  wheel  25  feet  in  diameter,  carrying  on  its  circum- 
ference a  series  of  cutters  made  in  the  form  of  pulleys,  which 
revolve  ii»  they  cut  the  ruck,  thus  forming  an  annular  incision 
the  f)ill  dianic'ter  of  the  tunnel,  the  flooring  of  which  has  to  be 
levelled  by  hand.  When  the  boring  haa  proceeded  a  certain 
distance  the  centre  core  is  charged  with  p<»vi-der.  the  rock  blasted 
and  carried  away,  and  the  operation  is  again  rettunied.  The 
frame  is  moveable,  so  that  when  the  shaft  is  carried  to  its 
extreme  length  into  the  rock  the  wliule  machine  iti  advanced 
forward.  The  hard  flint  and  mica  ^rhitit  with  which  the  rock 
abounds  completely  destroyed  the  first  cutters,  and,  although 
they  were  to  he  made  much  stronger,  some  doubts  were  enter- 
tained as  to  ultimate  Rucceas.  The  contractors,  however,  feel 
no  doubt  on  the  subject.  It  cuts  from  a  sixteenth  to  on  eighth 
of  an  inch  in  each  revolution,  making  five  or  six  ]ter  minute, 
which  more  than  meetts  the  obligations  they  have  undertaken. 
The  stoppage  of  the  machine  for  blasting  and  removal  of  the 
fltafFis  the  greatest  difficulty. 

Dwmh  liuUwui/H. — A  concession  has  been  granted  to  Mr. 
Pelu  for  the  introduction  of  railways  into  Denmark.  The  first 
line  to  be  constructed  will  be  from  Tonningen  to  Flensburg,  a 
distance  of  3>>  miles,  which  will  open  up  a  rapid  communication 
with  the  Baltic,  and,  in  conjunction  with  the  contemplated 
operations  of  the  North  of  Europe  Steam  Company,  give  a 
powerful  impulse  to  the  already  important  trade  oi  that  ditlrict. 
This  road  will  pass  over  a  dead  level,  and  its  cobt  H  estimated 
not  to  exceed  IO,(iOO/.  a  mile.  The  concession,  which  is  for  100 
years,  give*  exclusive  privileges  also  for  ulterior  extensions,  and 
the  general  arrangements  entered  into,  buth  with  regard  to  the 
occupation  of  land  and  the  security  for  an  adequate  return  upoo 
the  outlay,  arc  believed  to  be  extremely  favourable. 


Thr  Iron  Trade, — Much  excitement  han  prevailed  in  this  trade 
throughout  the  last  week,  and  it  is  with  great  difficulty  that 
business  can  be  transacted.  Most  of  the  large  makers  have  yet 
orders  on  hand,  token  at  the  low  prices,  that  will  consume  & 
large  portion  of  the  ensuing  quarter  to  work  off:  and  manufac- 
turers in  general  are  so  preftsed  by  their  customers  at  the  90«. 
advance  already  declared,  and  even  at  higher  figures,  that  they 
feel  much  he«tation  in  making  sales.  It  is  stated  that  circulars 
have  been  sent  out  by  some  houses  quoting  fr<rni  30a.  to  iO«. 
advance  upon  their  last  quarter's  sales;  while  the  more  moderate 
are  refusing  to  accept  orders,  unlestt  Kubjcct  to  future  alterations. 
From  London,  Liverpool,  and  all  the  places  of  export,  report 
speaks  of  extraordinary  activity,  and  doubtless  there  eniits, 
lAjth  here  and  in  all  other  iron  diatrictSi,  still  a  decided  upward 
tendency;  hut  we  are  not  aware  that  any  formal  declaration  of 
more  than  ^«.  on  the  nominal  price  of  iron  will  be  proposed  at 
the  preliminary  meetingwhich  is  announced  to  be  held  at  \Volver- 
Lampton.  The  result  of  its  deli bemtiotiK  is  looked  forward  to 
with  some  anxiety;  but  it  should  be  remembered,  as  we  sometime 
ago  stated,  that  to  reach  even  the  prices  that  would  be  so 
declared,  a  very  much  larger  advance  than  '20«.  (in  some  eases 
full  40/.^  will  have  to  be  obtained,  and  to  anything  further  we 
do  not  tnink  purcliawrs  would  be  at  all  inclined  to  submit.  In 
the  meantime  meetings  have  been  held  in  the  different  localities 
to  arrange  the  amount  of  wages  to  be  given  to  the  various 
classes  of  workmen,  and  the  time  from  wliich  the  advance  shall 
be  paid;  and  we  trust  that  a  better  understanding  has  now  been 
established,  and  that  no  further  interruption  will  be  experieoced 
in  that  quarter  to  the  progress  of  u  sound  and  healthy  improve- 
ment in  the  trade.— if irmin^m  Gazette. 


LIST    OP    NE^r    PATEHT8 

SRANTKD   IN    BNOLANU    rKQM    AuOCST  Z6,    TO     SKPTSltSEm    24|    I8}8. 

Six  Monthi  aUowtd  for  Enrolmettt  unlets  othtrmUa  txprtutd. 

WlUlira  BtBTj  Jaran,  oT  Great  Cbartotte-itrect,  SurrFr,  dril  raftmvr,  An  ta»* 
provuD«au  la  besUiiK  aod  reirlfvnillQK,  sod  la  appsnnu  coBoectcd  cfetrvvKh. — 
6rpltnlMT  a. 

Pat«r  AraiAnd  Lccamie  Ae  FonuliisiDorcaii,  of  Souib.atiMt.  nastinty,  ibr  Ii>pf0»i*- 

mvDU  In  pfududnc  pu,  and  Id  lU  a;>pllcaUuii  tg  beat  and  llgbt.  (A  tmaiaaaiEk 
tloo.)— SrpWmtMf  / . 

John  JamM,  nf  rjMwI^nha1l->lrM>t,  lioiuSan,  mamifacHir^,  for  certain  toprawti 
lu  nelfhlni  inacliiDrt  soil  mlfililnf  iTann.—ScptcnitiTr  it, 

Heiirl  Fiaocols  ToMtwlot.uf  Parik.  guitUiiuui,  (or  ii»pror«iiie«la  !■  ablAfailB|  • 
pradurt  fram  iba  wood  of  the  caclui.  —September  lU. 

Julian  Beraird,  at  Uulldrorditmi,  Ruiaell-aqaare,  Ulddlevn,  (eiill«m*ti,  im 
1inpra>F«aici)U  la  thr  niAiiofacuirv  or  produclloa  or  boou  and  ahoas,  mm  lu  natcrtala, 
roach  lorry,  and  ipparsUu  coniHCted  tbiteirllk. — ftcpterabcr  ID. 

John  WriKhl  TrMtry,  of  Ellaabelhan  Villa.  St.  J  a  ho'*,  wood ,  HIddletea,  fenUcouo, 
for  Impioirrineola  In  refulaUnf  the  flow  oT  Uqulda. — S^tembef  Id. 

Sirphen  Taylor,  of  tt»w  York,  irrnt Ionian,  for  certain  IntjiroveRirnU  In  Ibc  coD* 
atrnctloa  of  flre-armi,  and  In  nttrlilfea  for  tbarithiK  ibe  name. — tieiilrmber  10. 

Al«>Bnilrr.Sl«i*iiH,of  Giaa(air.  Nonb  Btiula.  maoiitecinrrr,  for  Improtnaoai ta 
Itie  mariiiracturc  or  prodiicOon  of  ornamental  fkbriea.— Sepltmber  10. 

Frnlrrkk  -Sbiik,  of  PalUllall,  UlddlMex,  artlat  In  fmco,  forccftaln  InpronnuaM 
In  doatloi  aod  uiovlnjf  reaael a.  vehicle*,  atiil  other  bodlee  on  and  over  water.  -  <ep. 
umber  10. 

Charlea  A4f[uaUia  Priler,  of  Abe burch  lane,  London,  Di«rchanl  ^  John  Baahevod,  oT 
BrwU'urd,  Vork.  wook-umbcr^  and  Sainucl  Gamble,  uf  Hoillord.  afureuld,  nacblne- 
makee,  for  Improeemi'itia  lu  macbtnery  for  eomblng,  drawlof,  or  pivparltig  wool, 
cotloD,  aUk.  balr,  anil  otbcr  BtMOua  matchala.— Septrinbet  14. 

Jobn  Madiitoab.  of  New-ttref  t,  Surrey,  civtl  engincef,  br  loipm*«nu(»  Is  aaa»- 
Ikcturlug  and  refiittng  luffar. — September  }tf. 

Jamea  Plllana  ^TDion.  of  Belmont,  VauxtiaU,  Bnrrej,  mtlcman.  for  ImprofWBNNa 
In  Ibe  margufaciure  v(  duilii,  mid  In  the  preparalliMi  or  woiil  for  the  mMiuftetntt  of 
Nocllen  aad  othrr  fabric*,  acid  In  Um  prcpwatloe  of  nslulali  to  b«  UMd  te  ItttM 
purpo»n.--ScpWiabef  \t). 

John  Blttthell,  of  Calenick,  Comirall,  for  loiproremenU  m  pnrtfytDf  Un  ons,  and 
aeparailng  orea  of  Un  from  other  mlnrralt.— Septenlwr  1^. 

William  etaltti,  of  Lktle  Woglitgwc,  Backa,  ntrmcr,  for  ImproremenU  In  inacJiliMrr 
for  rrvplng.— ttepiember  18. 

G«orf(e  Huu-lilnaoii,  of  dlatgrnr,  raarhanl,  f«  a  method  of  preparioc  alia  for  h|. 
brlcMlog  arid  btuaiug,— Sejitember  iH. 

Jame*  U'arrrn,  i?f  Mnntagiic-trrran:,  klllr-eod-rond,  aud  Barnard  Peaf4  Wklkeft  a€ 
NoTlh.itrrrl,  Wolrerhamptun,  for  loipravementa  In  tbe  Rianuntctureof  Kicws  and 
Mrc(r-beji,  and  (II  lli«  conalruclton  of  brid|««,  applicable  tu  Aoerififat  toaABR^  tnri 
parloK.— September  If. 

UoM*  Poole,  Ixindon,  pntlcman,  Cor  Improreracnta  In  combining  cnoatebotac  iiUh 
oiher  mailer*. —  Sepleoilirt  W. 

Pran<^«4B  UaiMeti,  of  datum,  tarden,  MIddleat-x.  geiiUeBun,  for  ImpraretnaiU  In 
apparatui  for  conulnln^.  aeratiof,  rrfngvratlRf,  tUltrutf,  nod  dranrtn^  od  Il4)ald», 
tiid  Id  oruainentliig  aurh  ap  pa  re  tiia,— September  23. 

John  Ltwvta  ami  Edwitrrl  Lavrion,  botti  of  L^eda,  machine  maken,  for  Impniv^ 
manta  In  macblnvry  for  acutcbUif  nod  cleaning  Hsi  at  raw.— September  33. 

Jacques  Leon  Tardteii.  of  Paria,  genlleotan.  for  certain  ImprorrotsU  In  Um 
colourtof  of  photograpblcal  Image*.— jlepteailxr  ^;i. 

Robert  Bowosa  Teaneal,  of  OrnoocImrcb-aiic«t,  London,  Diereliant,  for  tcrtali 
InpravtnnUlDllMnodsorpBlflaicbcriy  cvllce,  ud  la  tbe  iDKblncn- sppllcsUi 
llwrtto.— St  ptanber  34. 
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GLOUCESTKR  AND  BRISTOL  DIOCE8AN  TRAINING 

IXSTITUTIOX. 

Meaan.  J.  Clabkr  and  J.  Norton,  Architdcls,  London. 

{Witlt  an  I-:H9raving,   Ftatf  XXXVIII.) 

Off  several  oeouions  Utoly  we  have  Imil  to  recor*!  the  er^ctioa 
of  a  new  class  of  buiMing^  of  an  importJint  and  tiomcwhat  culle- 
IfiAte  chnnictcr,  destined  to  furnish  tiur  varioii*  dimrtwett  with  n 
loDK-felt  desideratum — nnmcly,  s  oupply  of  male  and  leinale 
teachcTA,  qualified  hy  previuuv  e^luciitiuti  and  training  for  the 
disrhargf  of  the  imjiortant  duties  n^quited  liy  the  advnnced  aud 
enlightened  spirit  of  the  time«  for  the  offace  of  Mnnters  and 
Mistresses  of  Parochial  and  N'illn^e  ^chnolK.  It  U  confidently 
kBserted,  thnt  in  n  few  yeAn*  hence  an  efficient  and  welt-trained 
eUu  of  young  personi;  will  be  supplied  by  the  exertions  now 
making,  sufficient  for  the  demand,  and  the  clergy  will  thus  be 
relieved  from  n  source  of  coniitant  annoyance  and  difficulty.  It 
i«  a  matter  uf  exultiitioii  tn  all  friends  oi  the  Kstabliiihed  Church 
that  the  greftt  movement  which  is  daily  addiuf^  increased  facili- 
ties of  education  to  the  piwrer  classes  all  over  the  country-,  will 
not  depend  solely  on  the  exiKtintr  and  precarious  supply,  but 
thnt  authorised  in<ttiiutions,  under  dioce^^iin  supervision,  will 
afford  K  certnin  jjunrnnteo  to  founders  and  promoters  of  church 
HcfaooU  thnt  the  exiifcncicN  of  the  times  have  been  met,  and  that 
ootnpeteut  perwns  will  ever  be  reiidy  at  hand  to  carry  intu  effect 
their  benevolent  witiheH  of  afTordin^'  tu  the  classes  must  needinic 
it  the  advantages  of  a  sound  education,  bawd  on  the  teaching 
of  the  Church  of  Enf!:land. 

Thebuildinffto  which  we  wiwh  particularly  to  refer  our  readers 
forms  the  subject  of  illustration  in  the  prevent  liuniber,  and  is 
now  prof^resKing  at  Kishpundti,  ne-ur  Urintol.  Although  the 
building  are  nearly  half  completed,  the  chief  nlone  of  the 
chapel  was  only  laid  on  the  VHth  ult.,  by  the  Lord  Uitihup  »f 
Gloucester  an^  Bristol. 

Similar  institutions  have  recently  been  erected  near  Birming- 
iiam,  for  the  Diocese  of  ^Voreester;  at  Uinfaou'^  Stortford,  for 
Rochexter;  at  Culham,  near  Abingdon,  for  Oxford;  and  in  other 
places;  and,  as  stated  in  the  initcriptinn,  the  latter  is  In  ciuinec* 
tion  with  the  Institution  under  notice,  which  will  accomniudate 
wveuty-5ve  miatre&aes,  whiUt  the  sister  building,  near  Oxford, 
provides  fur  one  hundred  masters,  juiotly  fur  the  use  of  both 
dioceses. 

The  Oxftird  huildings  form  a  conspicuous  object  from  the 
Great  Wcittetn  Railwiiy,  rii»in|^  up  in  tlie  flat  country  between 
the  town  uf  Abingdon  and  the  branch  line  to  Oxford.  The  site 
iif  the  KiMhpond!4  Uuildin^o  h  altu^elher  sBctndeil,  and  nut  inap- 
propriate to  its  scholastic  chnrncter.  The  village  in  situated  about 
three  miles  north-east  from  Bristol,  on  the  old  iiloucestertihire 
road,  and  in  in  the  pnrixh  of  Stapleton,  where  ift  fiitu.ited  the 
Epiiico[»al  Palace.  The  building  is  placed  nut  of  «ight  of  the 
main  mad,  between  the  village  and  the  river  Frome,  the  pictu- 
resque banks  of  which  afford  so  many  subjects  fur  our  aoiutal 
exhihitimiK,  nnd  are  to  be  recognised  in  the  charming  r^ketchea 
of  Miiller,  Went,  and  other  uf  Hriinlot's  artistic  celebrities.  The 
scenery  over  the  valley  of  the  Frome  i«  tincty  wooded,  nod 
commnnds  a  view  itf  Sti^ke  Hcmiiec  on  the  opposite  heightB,  and 
the  rnniimtic  and  secluded  village  of  Stnpletun.  Hut  an  this  In 
iodiofited  in  our  view,  we  will  add  some  note«  on  the  arrange- 
ment of  the  building  itself.  The  plan  is  unusually  broken  and 
irregular;  but  as  this  isi  charncterixtic  of  the  style  adopted — the 
Middle  Pointed  or  Decorated  Gothic  of  the  age  of  the  fc.d  wards — 
much  ptctiireM|iienc->M  ntrultK.  Wc  are  informed  the  site  proved 
to  have  been  (junrried  irregularly  all  over;  and  to  avoid  expen- 
sive foundutiuuf).  the  architects  were  confined  to  the  irref^ular 
outline  occupied  by  the  buildings;  hut  loveri*  of  the  pictureiH|ue 
will  not  regret  the  ditHculty.  for  the  bold  breaks  and  receding 
bloeka  of  buildingw  form  an  ensemble  somewhat  tiuvtl  and 
refreahing  in  this  age  of  monotony  and  show  fruat^  which  so 
iireuuently  satiate  without  plenifingthe  eye. 

The  chapel,  placed  with  due  regard  to  orientation,  forms  the 
first  feature,  and  is  a  single  parHllelogtum,  with  enriched  and 
traceried  windows,  and  an  ornate  hell-turret  on  iu  western  gable. 
A  series  of  open  arches  formti  a  iwirt  of  cloister  to  the  chapel, 
and  connects  with  the  main  college  buildings;  nnd  in  continuation 
of  this  cluifter  Is  a  wide  corridor,  or  ambulatory,  extending  the 
entire  length  of  the  front,  lighted  by  a  series  uf  muUtoned 
windows. 

The  first  block  of  buildings  comprises  elans- room :«,  library, 
and    musie-room,    opening  into   the    ambulatory.      The  main 
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entrance  for  visitors  forms  the  feature  of  the  tower,  opposite 
which  ia  the  principal  Htaircs-se  to  the  dormitories.  The  pointed 
windows  to  the  right  light  the  dioing-hall,  which  is  of  noble 
dimensions,  and  a  corridor  extends  westward  from  this  to  the 
residence  of  the  matron,  which  has  a  frontage  towards  a  road 
leading  to  Staplcton  behind.  The  dormitories  for  the  pupil 
teachers  are  large  and  lofty,  being  obtained  partially  in  the 
high  pitched  roou.  Separate  divisions  are  formed  for  each  pupil 
by  wood  framing,  and  in  each  division  in  the  apartment  of  an 
HBststant  mi(itre»s,  for  purposes  of  supervision. 

A  block  of  low  offices  connects  the  »choIiiirtic  buildings  with 
the  residence  of  the  Principal,  who  will  be  a  married  clergyman, 
and  (with  the  matron)  superintend  the  working  of  the  establinh- 
ment.  A  covered  way  extends  from  this*  point  acroes  the  field 
to  the  block  of  picturesque  buildings  in  the  foreground.  The«c 
are  destined  for  "Practitiing  Schools,"  for  the  use  of  the  pupil 
teachers,  and  consist  of  three  rooms  of  large  dimensions  for 
girls,  infants,  and  the  children  of  yeomen  of  the  surrounding 
villages,  with  class-rooms  and  their  needful  accessories.  The 
ruofn  of  these  roomK  are  open,  of  htgli-pitcb,  nnd  well  broken 
up  with  louvres,  chimney-black!*,  nnd  other  constructive  features. 
Playgrounds  will  be  formed  fur  the  use  of  the  children,  and 
gnrdens  and  walks  for  the  recreation  of  the  inmates  of  the 
college.  The  entrance- drive  will  bo  from  the  road  leading  to 
Oldbury,  through  a  pointed  archway,  at  the  side  of  which  is  a 
lodge  for  the  gate-keeper  and  gardener. 

It  is  expected  the  etitabliiihmeiit  will  be  completed  by  about 
May  iHoa,  and  we  learn  the  cost  will  be  under  900iU.  (irrespec* 
tive  of  fixtures  and  furniture.)  The  stone  fur  walling,  paving, 
and  tiling  fur  roofA,  being  quarried  on  the  kite,  or  clo«e  by,  has 
materially  reduced  the  amount  of  the  contracts.  These  are 
undertaken  by  Messm.  Willcox.  of  Bristol,  with  the  exception 
of  the  iron  catttinga  for  ilourn  (which  are  constructed  lireproof, 
on  Fox  and  Barrett's  patent),  supplied  by  the  Butterley  Iron 
Company.  The  nece«»jary  funds  have  been  rai»ed  by  the  exer- 
tions of  the  Hitihop  uf  (.ilouce<4ter  und  Brifitol,  assisted  by  the 
clergy  and  many  wealthy  laymen  of  his  diooese  interested  in 
the  c»u«e  of  education  baned  on  C'Jiurch  principles,  further  aided 
bv  large  grants  from  her  Majesty's  Committee  of  Council  on 
Education,  and  the  National  S>ciety. 

I'hearchitectH  are  Messrs.  Jotieph  Clarke  and  John  Norton, 
of  London,  who  are  now  engaged  in  carrying  their  design  into 
executiua. 


EXCAVATIONS  AT   SAWLKV    ABBEV,   CRAVEN. 

0/1  the  Ercavatio'u  rftrtMjf  math  at  Satrli^if  Abbey,  in  Crttrtn, 
u  Ruin  aiiuale  in  the  I'ale  of  the  Jii(Me,  imrnoiinleti/  ahove  that 
jMiiit  of  the  riter  leherv  it  bfomea  the  hounJai'y  Mweat  the 
countif*  of  York  auH  FAirifoater.  By  John  Kichabo  Walbuai*, 
of  Ripon.— (Paper  read  at  the  Thornton  College  Meeting  of 
the  Lincolnshire  and  Vorksbirc  Architectural  tkicieties.) 

Afteb  giving  a  sketch  of  the  history  of  the  convent,  which 
was  of  the  Cistercian  order,  and  founded  by  William  de  Percy 
in  in;;  an  account  of  its  suppression  in  consequence  of  the 
attainder  of  the  abbot  in  1537 ;  the  descent  of  the  estate  from 
the  crown  grantee,  Sir  Arthur  Darcy,  to  its  present  posaesBor, 
the  Karl  do  Orey;  some  particulars  relative  to  the  site  of  the 
village  of  Sawlcy,  that  has  sprung  up  within  it  since  the  Re- 
formation,— Mr.  Walbran  proceeded  to  detail,  with  great  mi- 
nutcnewii,  the  result  uf  excavating  what  has  previously  appeared 
only  to  be  n  shapeleji»(  niasH  uf  rubbish.  Though,  with  the 
exception  of  a  portion  of  the  church,  no  part  of  the  wall  rises 
much  above  10  feet  high,  yet  the  greatest  part  of  the  entire 
ground-plan  has  been  discovercdjand  many  singular  and  iuterest- 
log  objects  brought  to  light. 

According  to  the  usual  Cistercian  arrangement,  the  church 
wa»  on  the  north  side  of  tho  cloister  court,  though  only  bound- 
ing it  for  a  small  space;  the  chnpter-house,  and  two  other  small 
apartments,  flanked  its  east  side;  the  frater-house,  kitchen, 
refectory,  and  scullery,  were  on  its  south  side.  TIir  w*«t  sid« 
of  tho  quadrangle  has  been  so  much  *  l'-I-  thnt  it  i»  impo^ 

sible  to  say  more  than  that  it  has  bt*  .  '    '  '  '-'fi" 

appropriated  to  domestic  useti,  and,  tht   i  ir, 

not  improbably,  by  the  abbot's  house,  i  .  ■  ■  '  '  -..^  t.iijich 
is  cruciform,  but  with  this  singularity,  that  lU  width  from  north 
to  Bouth,  along  the  transept,  exceeds  its  length  from  west  to 
east  by  •ii  feel.  Of  this  latter  space  the  nave,  which  is  a  mere 
excrescence  from  the  transept,  cuuthbuies  only  39  feet.     It  has 
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been  exceedingly  gloomy^  and  without  aisle«.  In  the  Decorated 
periot],  however,  it  had  become  necessary  to  add  a  north  ainle, 
though  this  iKMs  done  in  the  rooHt  cluniHy  manner,  nn  npeniiig 
having  been  made  either  by  arcade  or  otherwise  towards  the 
nave,  and  to  the  transept  only  by  a  rudo  ajierture  that  would 
admit  of  li^ht  hut  not  of  trantilt;  and,  in  the  excess  of  parsi- 
mony, the  altar  haa  been  formed  out  of  the  ver>-  wall  through 
which  the  opening  haa  been  quarried.  The  trantept,  which 
raeaaures  ISM  by  3«  feet,  has  been  entirely  recUimw!  by  the 
excavation.  The  eaat  aide  in  flanked,  on  each  Kidt>  of  the  choir, 
by  three  cbapeU,  large  portions  of  the  altars  remaining,  except 
in  those  Immediately  joining  the  ch<Hr,  which  appear  to  have 
been  cleared  previouuty  to  the  Reformation,  when  a  new  cfaoir 
was  in  proRreM.  In  the  floor  of  the  southern  chapel  is  a  large 
sepulchral  slab,  remarkable  for  the  sculpture  of  two  foliated 
£arly  Knglitih  erosees  of  similar  deai^n  and  dimension.  That 
this  design,  which  though  renr  unusual  is  not  unique,  has  not 
proceoded  from  the  fancy  of  tho  sculptor  is  evident,  for  two 
■keletoni  were  found  immediately  below  in  one  shallow  undi- 
vided grave.  Near  this  stone,  but  in  the  transept,  ts  a  large 
slab  which  the  circumscription  telU  ua  covem  the  remains  <if 
William  de  Kimington,  once  prior  of  this  house  and  chancellor 
of  the  University  of  Oxford  in  1372,  and,  as  Mr.  U'nibraii  con- 
iecturedj  the  writer  of  some  manuMrript  treatises  against  the 
WicklifiiteH,  now  in  the  Bodleian  LihrMiy  at  Oxford.  Whea 
the  fltone  was  repaired  and  adju<ited,  the  skeleton  of  a  tall  and 
athletic  man  was  seen  below.  There  is  no  sign  of  interment  in 
the  next  chapel,  but  the  pavement  in  one  of  the  mtint  beautiful 
of  the  geometrical  polvchmmatic  works  of  the  1.1tb  century 
that  haa  been  diocovereJ,  and  so  nenrlv  resembles  one  found  in 
the  Abbpyof  Meux,  in  I7«0,  that  it  U  evident  botli  had  been 
copied  from  the  same  design.  The  middle  chapel  in  the  north 
transept  has  aUo  a  pavement  of  similar  character,  and  in  excel- 
lent preservation.  The  pavement  of  the  northenmost  chapel 
hat  been  too  of  this  sort,  until  diHturbcd  by  the  iniicrtinn  of  a 
luge  BCpuJchral  slab  which  covers,  according  to  the  inscription, 
in  Norman-Krench,  Robert  de  Clitherhow,  rector  of  Wi(,'an  in 
Lancashire;  a  fact  of  more  than  ordinary  intere»>t,  since  this 
was  the  person  who  nut  onlv  raised  men  to  support  Thomas  of 
Lancaster  against  Edward  II.,  hut  wh»  aho  offered  Ht»s(duti(>n 
to  bU  who  would  join,  tn  that  quarrel,  the  staudiird  of  tho 
barons;  an  offence  for  which  he  wan  brought  to  trial  and  cou- 
denincd  to  death,  but  escaped  by  a  timely  application  of  hia 

Eurse.  West  of  this  stone  is  a  noble  slab  of  marble,  which, 
eaide  an  Early  English  croaa,  bears  on  one  side  of  it  a  sword, 
and  on  the  other  mn  object  to  which  no  use  can  be  assigned, 
ualesa  a  sling  for  casting  MtuneH  )>i  thus  menut  ti)  be  represented. 
The  choir,  according  to  Norman  fashioti,  has  been  very  eoutnicted, 
measuring  only  40  by  "46  feet;  an  inconvenience  endured  nearly 
to  the  time  of  the  Kpfnrmation,  when  a  spacious  structure,  1 1 1 
by  68  feet,  wan  begun,  though  it  is  impo»)«ibl«  to  say  how  fur 
perfected,  since  the  Aumdiition  alone  remains.  At  the  same 
time,  too,  it  was  intended  to  enlarge  the  nave,  ns  is  shown  by 
tho  foundation  of  the  tiouth  wall  running  the  whole  length  of  lliu 
cloister-court.  The  chapter-hnHse,  a  rectangular  apartment, 
44  by  M  feet,  has  been  toiu  down  nearly  to  the  floor;  hut 
neither  there  nur  in  the  church  arc  any  tombs  cither  of  the 
noble  founder  or  of  Lord  William  de  Tercy,  who  died  in  12tt, 
or  of  hits  son.  Lord  Henry  de  Percy,  who  sided  ao  actively  with 
King  Henry  the  Third  in  the  Baronial  wars,  and  were  all  buried 
here,  can  now  be  identified.  In  the  remaining  parts  of  the 
building,  which,  though  spacious,  were  pfor  like  the  rest,  in 
architectural  character,  nothing  is  to  be  noted  of  particular 
interest,  save  that  the  ruiDoftheOatc-houvc  has  been  cleared  of 
tlie  hovels  by  wJiicIi  it  was  aurrounded,  and  that  the  Abbey  mill 
and  garners  were  leaded  to  the  father  of  Ihi'  late  Sir  Kobert  I'eel, 
who,  finding  the  utility  of  the  water  poM-er  created  by  the  dam, 
that  has  now  fur  neveii  conturips  stemmed  the  torrents  of  the 
itibble,  superinduced  a  cotton-mill,  nnw  happily  abandoned,  on 
the  walls  of  the  uM  structure,  which  still  remains  in  tolerable 
preservation. 

During  the  excavation,  which  was  directed  by  Mr.  Humphries, 
of  Kipun,  with  unusual  taste  and  judgment,  many  curious  relics 
M-ere  discovered.  Among  the  ningular  encaustic  tiles  described 
by  Mr.  M'tiUmm,  one  has  the  inscription,  "  Johes  Sallay  Abbm* 
xrs.  ihu."  Several  hundred  pieces  of  Htained-gtaax  were  also 
picked  up  among  the  rubbtsb,  mostly  in  good  preitervation, 
exhibiting  beautiful  patterno  of  diapers  and  borders,  and  pnrt  of 
a  series  of  the  twelve  apostle*",  of  the  Decoraled  periuu,  each 
delineated  after  u  very  uuusiml  fuiibion  at  that  time,  on  one  paue 


or  piece  of  glaM.    There  were  found  also  a  few  coins,  a  hiwk  fll 
bell,  a  bronze  needle,  part  of  a  candlestick  or  corona  lucis,  and  | 
three  templets  of  lead,  used  in  carving  wooden  tabernacle  work,J 
which  arc  perhaps  unique  specimens  of  this  kind  of  workin^;- 
modeL 

The  paper,  which  was  of  considerable  length,  ud  «u  heard 
with  great  interest  and  attention,  will,  we  nndentand  be  pub* 
lishcd,  with  many  illuit  rat  ions,  in  the  forthcoming  volcuucuf 
the  Tranmctioiu  of  tlte  united  architectural  locieties. 


PROGRESSION   IN   ARCHITECTURE  AND  ART. 
By  Jambs  EnHEsroi*,  jun. 

At  the  opening  meeting  of  the  .\rchitectuml  AMoeUtion, 
on  October  Ut,  the  Annual  Address  was  delivered  to  a  very 
numerous  audience,  at  their  rooma,  LyonVinn,  by  Mr.  JamN 
Edmoston,  the  Vice-President,  as  follows:-^ 

"In  the  absence  of  our  respected  President,  I  have  thebonuur 
to  ai>cn  this,  the  tenth  Session  of  the  Architectural  Association; 
and  without  entering  for  one  minute  into  the  history  of  its  past 
proceedings,  or  attempting  to  declare  what  may  be  its  future 
succesK,  I  will  venture  an  observation  or  two  upon  the  work 
we  really  have  in  hand — upon  the  imporianee  of  the  objects 
which  Bocietleii  like  uurs  are  eudeavuuriag  to  attuio;  important, 
because  they  are  demaaded  of  u^  by  the  time^  we  live  in.  We 
hojie  by  so  doing  we  may  all  be  stimulated  to  a  fresh  and  vigorous 
exertion  in  the  session  now  commenced. 

True  that  w^  as  students  of  an  art  by  which  perhaps  many 
of  us  are  to  gam  our  daily  bread,  by  which  we  ho[M  to  reach  a 
position  of  eminence  and  respect  in  society — perhaps  a  proud 
distinction — attach  a  real  sense  of  utility,  and  Hnd  a  real  profit 
in  our  labours  here  for  mutual  advantage;  and  it  is  our  happi- 
ness to  mix  up  the  grateful  puriiuit  of  knowledge  and  toe 
cultivation  of  taste  with  solid  considerations  of  substantial 
reward;  but  beyond  all  this,  ue  may  have  tho  pleasurable  con- 
sciousness of  being  workers  in  that  great  field  of  healthful 
thought  and  feeling,  of  bearing  part  in  those  efforti.  to  dcvclupe 
the  Iiigher  intellectual  faculties  by  means  of  the  gentle  yet 
powerful  teachingii  of  the  beautiful,  which  mark  so  didltnrtively 
tho  prei»etit  aite — the  result  of  long  years  of  peace  and  plenty; 
the  growth  first,  and  thea  the  nourishment  of  a  generally- 
diffused  elevation  of  national  morality. 

Theschuuls  of  design  established  all  over  Europe — the  art 
■oi'ietieii — the«rtizaiischu4ds,and  numbers  of  similar  associations 
— all  point  plainly  towards  the  direction  public  taste  is  lukine', 
and  are  all  called  into  action  by  it;  and  if  one  proof  could  t>e 
found  stronger  than  another,  it  is  to  see,  at  this  moment,  the 
hard,  calculating  splril  of  trade,  deliberately  counting  the  cost 
and  relying  on  tbeprolit  tn  be  reaped  by  an  expenditure  of  laig« 
treasure  in  furnishing  forth  a  resort  of  public  amusement  with 
food  for  the  mind,  and  not  merely  for  the  eye  and  ear;  in 
sending  forth  two  gentlemen  of  known  ability  to  select  and 
purchase  at  great  cost  works  of  art  the  best  and  most  rare— 
ctiforts  of  the  highest  taste  and  genius— and  that  to  please  and 
entertain  a  holiday  multitude. 

A  better  comprehension  and  oritieism  of  works  of  art  t« 
becoming  more  widely  difi'iised  each  day;  the  eye  of  the  beholder 
becomes  more  alive  to  the  beauties  that  may  be  placed  before  it, 
and  learns  to  discriminate  between  the  fictitious,  the  clap* 
trap,  the  merely  mechanical,  as  opposed  to  the  true  and  the 
poetic. 

Since  the  first  establirthment  of  the  schools  of  design  in  this 
country,  in  18:{(>,  there  has  been  a  rapitUy  increased  knowledge 
and  dcaiund  on  the  part  of  the  public  for  artistic  treatmentj 
and  perhaps  the  great  opportunities  fur  comparison  and  for  the 
cxi-rciNO  uf  judguieiLt  iidurded  by  tliti  Exhibition  of  lH.^l,  have 
immensely  contributed  to  advance  this  state  of  things.  Time 
was  when,  from  the  highest  branches  of  poetical  denign,  down 
tu  the  lowest  connection  between  design  and  production  uf  all 
kinds,  there  was  but  tittle  encouragement  afforded  by  the  public 
at  alt.  In  manufactures  the  direct  application  of  art  was  not 
understood,  and  there  was  a  general  absence  of  enlightenment  i 
and  percHptiun  upon  all  matters  of  decorative  art  in  all  foro\s;  ' 
and  Professor  Cockerell  himself  complained  very  ju<ttly,  before 
a  Select  Committee  of  the  Ilou^e  of  Commons,  that  while  the 
iiiipruvementt4  in  the  science  of  building  gave  us  great  advan- 
tages over  our  forefattiers,  Architecture,  %\a  an  art,  had  lost 
ground,  and  its  priu^ples  were  less   understood  than  formerly. 
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At  tliHt  time  it  irxs  no  fasTiIontihle  subject  of  research;  it  was 
mntter  of  raprirr  hk  to  «hiit  *ityle,  of  any  age  or  country,  could 
be  cflileil  the  best  (tliejircrailiny  tAKtf,  tnt)ee(l,wA>i  Klivibethan) 
— A  8t«le  of  things  to  be  truly  laid  to  the  ienorancc  of  the  iuah 
in  matters  uf  tatite.  But  it  was  time  that  things  rthnnld  mend: 
manufacturers  found  there  was  n  nece^fiity  to  adopt  different 
viewii — art  maniifactHreH  and  applicMlion^  were  called  into 
existence— an  art  journnl  found  a  Kidety-exteQde<l  Hupport — 
books  were  wrttt«n — lectures ^iven — papers  read  before societiea, 
the  least  and  the  worst  of  all  ns  indicative  nn  the  beet,  uf  an 
earneKt  dettire,  an  awakened  itpirit;  calling  into  action  alt  sort 
of  argument,  warm  dii4cui«8iunt<,  nlnioxt  hostile  demonstrations 
— lo  thnt  opinion))  heretical  to  all  before  received  became  a  creed 
to  «ome,  and  the  even,  ea^y  path  of  profc^ional  life  became 
filJed  with  »<tuniblinff'Ktone&,  with  gii\>d  and  hides  bidden  and 
iinsoen  before;  till  the  wenry  mind  was  well  nigh  templed  to  put 
the  whole  down  a«  empty  tniith,  and  to  listen  no  longer. 

But  not  so:  the  change  within  the  last  fifteen  years  is  no  tecs 
real  than  startling.  The  dark  and  chanf^cfut  atmosphere  of  con- 
flicting Opinion  fi^r  a  time  waM  calm,  and  the  (!reat  Kxhibition 
rote  like  a  work  of  enchantment,  to  bear  an  unimpeachable 
testimony  to  the  work  that  had  been  doing.  It  is  gone;  but  nut 
its  influence — not  its  effect  upon  the  mindit  of  the  mass  »h>  inert 
before— nut  the  Interest  in  the  admirable  lecturer  by  Redgrave, 
Wyatt,  Jones  ""d  «»ther« — not  the  love  of  the  beautiful,  engen* 
dered.  perhnpH  fur  the  first  time  in  the  minds  of  many,  and 
the  critical  spirit  arou^'d. 

U'iihout  doubt,  most  of  the  false  notions  at  one  time  universal, 
•9  to  what  constitutes  nn  art,  are  now  dotic  away  with;  people 
undersuind  that  the  materiiil  hna  little  or  nothing';  to  do  with  the 
question,  and  that  the  band  and  the  mind  are  the  same,  whether 
applied  to  w(H»d,  Htone,  metal,  or  composition  of  any  kind,  no 
jnatter  what  the  purpose  or  ube  of  the  thing  iCself.  Much 
remains  to  do,  but  much  has  been  done,  to  awaken  an  apprecia- 
tion of  beauty  by  its  application  to  things  of  everyday  necewity 
and  common  use.  'I'he  industrial  arts  are  leading  the  way,  and 
each  day  the  public  mind  will  become  more  aliv-e  to,  and  will 
learn  to  reliKb,  the  higher  and  more  ideal  creations  of  fancy. 
Insensibly  the  public  eye  will  become  educated  -  thcdcnuind  wilt 
be  nuMe<l ;  and  our  buBincKM  il  is  to  be  prepared  to  satisfy  it,  and 
to  see  that  the  nitble  art  of  architecture  Ik  not  alone  behin<lhand  : 
and  there  is,  indeed,  much  to  do.  lu  all  this  great  city  of  London, 
liow  little  is  there  which  attempts,  or  professes  in  the  leaat 
degree,  to  bear  anv  part  whatever  in  the  general  progreas. 

1'ime  was  when  fashion,  not  principle,  governed  architecture — ■ 
when  it  was  a  purely  imitative,  not  an  inventive  art.  The 
Elizabethan  is  no  longer  the  rage.  We  have  had  o  rage — the 
Uuthic;  but  under  the  new  influences  how  different  to  former 
imitative  efforts'.  They  failed,  indeed.  Far  different  the  reHults 
achieved  by  tlio^e  many  active,  xealuuit.  intelligent  minds, 
brought  to  bear,  not  on  the  be>tt  mode  of  exactly  repeating 
BDDiething  already  exiKting,  but  in  Kearching  out  undiitcovcred 
principles.  Ami  the  more  this  is  done,  and  the  more  it  ia  felt, 
we  see  the  imitative  habit  thrown  off,  and  ttie  inventive  faculty 
called  into  actire  action;  kh  thut  now  there  is  liardjy  anv  ^iothic 
church  erected  which  can  be  >{>oinled  at  us  copied  from  any 
example — at  least,  not  by  any  of  the  masters  in  the  art.  The 
maw  ia  unfortunately  nut  yet  ao  well  instructed  but  that  in 
tome — in  many — caMs  the  matter  is  intrusted  to  ignorant  and 
imbecile  hands, 

Mr,  Dickons  finds  fault  with  tboKe  who  "have  put  back  the 
band  on  the  clock-face  of  time;"  and  a  talented  lecturer  iti  no  far 
carried  away  by  bin  identity  with  the  present,  as  to  deslgriiite 
Gothic  architecture  a  "  galvanised  corpse;" — a  venerable  body  it 
may  lie,  yet  nlive  with  meaning,  principle,  an rl  science.  Let  us 
not  forget  the  immediate  and  excellent  Bubject  it  furnished  at 
the  right  moment  for  the  spirit  of  investigation,  and  the  dis- 
covery of  principles  which,  so  far  from  being  exhausted,  still 
offer  an  almost  entirely  unworkcd  field  for  invention.  The  habit 
thua  once  en^rendered  will  become  6xed;  and  the  art  will  in* 
■ensibly  leave  its  leanijig>poi«(,  and  learn  to  run  alone. 

Nor  have  the  profession  been  idle  amid  the  general  stir  after 
tniprovement.  1  might  dwell  upon  the  great  good  that  was  done 
wltea  its  members  handed  themselves  together,  and  occupied  a 
high  and  influential  position  as  the  Royal  Institute  of  British 
architects.  1  might  alltide  to  many  Aocieties,  home  of  older 
Htanding — some  of  yesterday— some  in  the  first  stage  of  forma- 
tion merely.  Hut  our  imniediate  business  to-night  lies  nuturaily 
with  the  mode  in  which  t/iin  Society  is  made  to  bear  its  part 
luwaxda  the  end  to  be  leacbed, — as  to  how  it  can  best  improve 


I 
I 

^^  luwai 


its  members  in  those  oualitiea  which  we  have  endeavoured  to 
show  the  age  is  unmistalceably  demanding  of  them. 

The  architectural  atudent  labours  under  many  difficultiet. 
No  mere  drawing  school  or  fichool  of  design  will  do  for  him;  it 
vould  be  quite  insiitficient,  becautie  his  pursuit  is  mixed  un 
with  the  technical  knowledge  of  numerous  handicrafts,  of  whicn 
he  coiild  not  possibly  gain  any  experience  in  a  s4^:hool.  In  the 
(tffico  it  has  been  the  cutitom  to  give  him  at  the  best  a  technical 
education — he  is  rarely  or  never  consulted  even  on  matters  of 
taste;  much  le^  is  there  any  regular  course  of  instruction  in  ita 
principles.  The  technical  education  is  good,  it  is  absolutely  in- 
dispensable; and  he  hat>  ample  opportunity,  with  ordinary 
attention,  to  obtain  a  vast  scientific  and  practical  knowledge, 
particularly  if  he  have  the  good  fortune  to  be  connected  with 
talented  and  enterpritting  mnKters. 

Jn  the  time  of  Angcio,  Raffuelle,  Corregio,  &c,,  there  were 
truly  noi*uch  schools;  but  then  the  roaster  and  bis  pupils  formed 
a  sort  of  school  in  themselves,  and  worked  tlirough  the  several 
gradations  of  handicraft  to  the  6nal  artistic  finish,  from  begin- 
ning to  end,  and  the  learner  had  far  auperior  opportunities  to 
him  of  the  present  da)-. 

VVe  have  then  a  blank  to  fill  up:  and  bow  can  we  do  it  better 
than  by  the  formation  of  societies,  combining  the  discipline  and 
emulative  character  of  the  school,  with  a  spirit  the  freest  anil 
most  unshackled — where  not  only  the  experience  of  different 
members  on  practical  puintN  may  be  brought  together  fur  ooreful 
study  and  consideration,  but  where  in  addition  there  may  be 
undisguiited  discussions  and  siftings  of  those  arti&lic  viewa 
preiwnt  to  the  minds  of  all — besides  the  opportunity  of  putting 
upon  paper  results  of  such  discussions  or  convictions  produced 
periodically,  and  subject  to  a  like  open  criticism.  Wa  may 
observe  many  of  these  efforts  now  upon  the  walU  and  tables, 
some  uf  great  merit;  and  there  is  not  even  a  failure  which  haa 
not  in  some  degree  benefitted  the  designer,  if  he  be  of  an  earnest 
and  right  spirit;  and  left  him  better  titan  it  found  him. 

In  commencing  a  new  term  of  our  delightful  labonra,  it  wlU 
be  well  to  remind  ourselves  of  a  few  of  tKo*e  great  general 
principles  which  we  should  ever  have  before  Ub,  and  in  the 
observance  of  which  lie  weighty  and  important  resutts.  Kur 
example,  I  would  say,  let  uk  start  fuir  without  the  trammels  of 
prejudice,  and,  in  estimating  the  works  of  others,  and  the  eiforta 
that  come  before  un  here,  ron»iiler  above  all  things,  not  whether 
they  are  good  (jiothic^-correct  Italiiiu— hi  pure  Greek^but 
whether  they  are  good  Art;  and  by  this  ground  let  them  stand 
or  fall. 

As  to  decoration,  I  would  say  that  an  edifice  is  to  be  orna- 
mented, not  converted  itseu  into  an  ornament ;  tliat  all 
decorative  art  inuMt  be  ooiundered  entirely  with  reference  to 
construction;  that  a  aham  eooBtruotiun  to  aliow  ornament  can 
be  allowed  on  no  plea  whatever,  however  good  in  itself,  however 
perfect  iu  4umo  other  situation ;  and  that  unless  it  be  the  growth 
uf  local  necessity,  and  be  in  Iiunnuity  with  the  building  it  belonpd 
to,  it  cannot  be  good. 

Let  all  merely  imitative  attempts  be  shunned;  let  the  architect 
realise  and  cleave  to  guiding  priuciples,  grapple  miinfully  with 
the  demand*  of  utility,  welcome  all  the  wants  of  the  society  of 
this  day,  and  resist  every  temptation  to  shams  of  all  kinds:  so 
will  his  invention  have  a  character  of  its  own  and  of  the  time. 

Lei  all  designs  in  any  of  the  preceding  styles  be  made  with  a 
clear  perception  of  their  principles,  rejecting  peculiariliea  simply 
becau)«e  they  are  sucli,  and  adopting  the  spirit  in  its  purest  and 
heft  form. 

Everything  should  be  designed  with  the  most  complete 
reference  to  the  material  and  its  constructive  necessities.  A 
cast-iron  door,  made  un  the  model  of  a  wooden  one,  with  stiles 
and  rails,  would  be  a  manifest  abaurdity — ^yet  not  mo  great  hut 
that  it  liHH  been  often  done:  witness  also  for  a  similar  error  the 
malachite  doors  in  the  Great  Exhibition. 

1  might  pursue  this  subject  further;  but  I  see  around  ma 
gentlemen,  not  only  eminent  in  the  profession,  but  who  may 
also  claim  a  high  pukition  in  the  world  uf  literature  and  learning; 
and  I  trust  they  will  take  it  up  for  an  improvement,  and  not 
leave  us  this  evening  without  the  benefit  of  their  experience. 

I  would  say,  finally,  above  all  thini^s  let  us  join  in  this  present 
session,  uith  an  earnest  and  untiring  zeal,  in  advancing  the 
objects  we  have  in  hand.  Let  all  minor  considerations  be  lost 
ill  the  full  appreciation  of  the  work  we  have  to  do;  and,  I  doubt 
not,  this  session  now  commenced  will  be  as  interesting,  aa  in- 
structive, and  more  so,  than  any  that  have  preceded  it. 
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FRESCOES    IN  THE  TOWNHALL8  OF  ACHEN  AND 

ELBERFELn,    OERMANY. 

Pmsaoo  painting'  is  unduubtedly  that  pole  of  pirtoml  art  most 
turned  towards  the  cause  of  thi*  people — the  pniitting  for  a//. 
It  i»  in  (Germany,  however,  where  this  tendency  has  been  emi- 
nently followed  of  litte,  reminding  us  of  the  beet  times  of  the 
Italian  commonwealth.  And  thuit  KaulKnch  and  Curneliut, 
naineK  world-known,  have  been  succeeded  by  junior  artista, 
fully  proniiainff  to  follow  in  the  pnth  of  their  great  maittern. 
M.  Alfred  Ketne  is  n  pupil  of  the  Munich  school,  but  mostly 
exerted  himself  in  the  UhinelandH.  There  he  firH  painted  hi« 
scenes  of  the  Introduction  of  Christianity  into  f^rmany.  His 
St.  Winfried  in  as  well  a  historical  tablet  bs  a  hidturical  picture. 
There,  amongst  the  primeval  forests  of  old  (ierninnii).  Ktanih; 
the  saint,  surrounded  by  the  sturdy,  golden-haired  {goUi-harigen) 
inhabitants  of  those  wild  coontries;  at  his  command  the  oak 
coDworated  to  U'odan  is  cut  down,  to  serve  as  the  material  of 
the  new  Christian  temple,  the  plan  of  which  the  apostle  draws 
on  the  surface  of  the  sand.  This  and  similar  performances  spread 
the  fame  of  the  artist,  and  when  the  Du^iseldorf  Art-L'nion  de- 
cided on  ornamenting  the  guildhall  of  Achen  with  frescoes, 
Rcthe's  designs  obtuined  the  prize,  and  are  to  be  executed  at 
their  expend.  The  following  subjects  show  the  judicious  selec- 
tion of  this  artist  smongst  the  important  historical  events  of 
(>ermany,  lit  for  a  great  pictorial  representation: — the  Destruc- 
tion of  the  Innen.siil,  the  great  heathen  memorial  of  the  Ten- 
tones;  a  Battle  with  the  SurnccnK  near  t'ordova;  the  Itaptism  of 
Wittekind;  the  Building  of  the  Achen  Cathedral;  Coronation 
of  Charlemagne  in  Konie;  and  the  opening  of  the  Sepulchre 
of  Charlemagne  by  Otho  III.  The  completion  of  these  frescoes 
will  make  the  guildhall  of  Achen  one  of  the  most  interesting  in 
the  whole  of  Ocrniany.  M.  Itethe  hati  of  late  been  w>journing 
in  Konie,  beiug  occupied  with  drawings  of  an  especially  daring 
character — the  Passage  of  the  AtpK  by  Hannibal,  copied  from 
the  description  of  Titus  Livius  and  I'olyhius.  Some  of  these 
designs  are  of  the  highest  character,  and  denote  the  great  art- 
daring  in  grapptiug  with  such  vast  masses  and  scenery  as  the 
snow  and  wild^  of  the  Alps,  &:c.  It  Is  very  probable,  however, 
that  tliese  sketches  will  never  be  executed  un  the  continent,  but 
that  M.  Itethe,  like  his  fellow-artist,  Leutze,  will  adorn  there- 
wiUi  some  of  the  public  buildings  of  the  great  republic  of  the 

In  conji:inction  with  the  works  pf  Itethe,  we  may  name  tho<te 
of  M.  Jofeeph  Fay,  of  Cologne,  whose  frescoes  for  the  townhall 
{^Raih-haun)  of  Kiberfeld  attruct  general  notice.  They  rcpre- 
wot  scenes  of  the  primeval  liistory  of  the  German  people,  re- 
calling the  vivid  descriptions  of  Tacitus.  Thus,  a  sword-tlance, 
where  Hplendid,  youthful  figuroji,  full  of  life  and  daring,  jump 
through  and  around  the  swords  planted  in  the  firound.  Another 
cartoon  represents  the  relij^ious  rites  of  the  ancient  (.Jcrmaiiis. 
A  grey-liaired  priest  stands  before  the  fiery  pile,  ciij^aged  in 
imprecation  and  prayer.  TIiim  i^iaht-scene  has  been  ewpecially 
admired  in  Munich  and  Parin,  where  M.  Fay  has  exhibited  his 
cartoons,  and  which,  when  executed,  will  place  hijth  in  the  scale 
of  art  the  comparatively  modern  city  uf  Elberfeld. 

J.  L. 


THE  COXVERTIBILITY  OF  PHYSICAL   PO^YEUS. 

Sia — I  have  just  seen  .Mr.  \Y.  J.  M.  Rankine's  paper  on  this 
subject  in  your  last  numlier;  in  this  pnper  he  notices  the  results 
of  my  oxperimentR  on  locomotivesJ,  arul  adduces  thetn  in  favour 
of  his  principle  of  the  convertibility  of  heat  with  mechanical 
power.  Fixed  and  acknowledged  pnncipleK  are  certainly  desir- 
able, even  when  they  may  not  have  any  direct  influence  upon 
practical  arrangements,  as  they  at  least  prevent  useless  specula- 
tion and  economise  intellectual  labour,  I  do  not  believe  that 
much  more  can  be  said  for  the  doctrine  of  mechanical  equiva- 
lence and  convertibility  advocated  by  Mr.  Kankine,  even  it  it  be 
well  founded;  and  it  is  my  impression  that  he  has  oventtraineii 
his  concluHiune,  while  he  has  certainty  misinterpreted  the  evi- 
dence of  my  ex|H!riments.  His  principle  is,  specifically,  that 
"■when  saturated  ^teum,  or  any  other  vapour,  gives  out  mecha- 
nical power  by  expansion,  the  heat  converted  into  mechanical 
power  by  the  expansion  is  greater  tlian  that  aupplicd  by  the 
reduction  of  temiieraturc  corresponding  to  the  reduction  of 
pressure;  so  that,'  he  adds,  '^a  portion  of  vapour  must  be  li<iue- 
fied  to  supply  enough  of  heat  to  expand  the  rest."     lie  di«tin- 


guiahes  also  between  the  condition  of  expanding  steam  or  air 
moving  a  toad,  or  doing  work,  and  its  condition  while  flowing 
freely  into  the  atmosphere,  as  a  jet;  and  Bnds  that  in  moving  a 
load,  a  quantity  of  heat  is  converted  into  inechanical  power, 
and,  as  heat,  permanently  disappears;  whereas,  in  expanding 
freely,  the  heat  consumed  by  expansion  is  restored  when  the 
agitation  subsides,  by  the  friction  of  the  particles. 

Now,  it  appears  to  me  that  much  more  direct  and  denisive 
evidence  is  wanting  fur  the  esttihlishment  of  these  priociplM 
than  Mr.  lUnkine  Itas  supplied;  for  the  phenomena  he  addnoM 
in  support  of  his  doctrine  are  equally  and  much  mora  simply 
explained  by  the  ordinary  laws  uf  nature.  The  distinction 
btaween  expanding  steam  moving  a  load,  and  expanding  steam 
flowing  into  the  atmosphere  is  merely  circum^ttantial;  in  the 
former  case  the  steam  moves  something  else;  in  the  latter^  itself. 
Its  expansive  force  is  the  same  in  both  caseo,  and,  tto  Ht  m 
exDcnded,  does  the  name  amount  of  work. 

Ill  hia  allusioiis  to  my  experiments  Mr.  Rankine  does  not 
fairly  represent  ny  views,  for  he  gives  it  as  a  conclusion  uf 
mine,  **  that  during  the  expansive  working  of  steam  a  portion 
becomes  liquefied,  unless  it  is  supplied  witli  heat  from  without." 
IId  should  at  Ica&t  have  added  that  not  only  does  the  sltiau 
condense  during  expansion,  but  that  in  such  aease  it  condeoaet 
also  during  its  admission  Into  the  cylinder;  moreover,  that 
when  the  expansion  is  sufficiently  protracted,  the  condensation 
ceases  at  a  certain  stage,  and  a  reverse  process  of  re-evaporation 
takes  place  during  the  later  part  of  the  expansion;  and  to  such 
an  extent  may  this  reacting  process  be  carried,  that  the  quantity 
or  weight  of  steam  at  the  end  of  the  expansion  often  greatl/ 
exceeds  the  weight  of  steam  at  the  moment  of  auppresuon  or 
cutting  off.  ^\y  explanation  of  these  remarkable  results  was, 
that  the  material  of  the  cylinder  extracted  the  heat  of  the  steam 
at  the  higher  pressure,  during  the  first  part  of  the  stroke,  and 
rOHtored  it  tu  a  greater  or  less  extent  towards  the  end  of  the 
stroke,  when  the  temperature  of  the  steam  fell  below  the  newly 
acquired  temperature  of  the  cylinder.  In  mv  second  pajpw  oa 
the  subject,  read  before  the  Ini^titution  of  Mechanical  Kngioeera, 
and  also  in  my  work  on  '•  Railway  Machinery,'  I  have  given 
numerous  confirmalions  of  this  view  of  the  question;  and  I  do 
not  see  that  Mr.  lUnkine's  theory  explains  the  pheoontena 
referred  to,  with  anything  of  the  jirohability  that  attaches  to  the 
explanation  already  given  and  fortified  by  varied  observation. 

But,  indeed,  it  is  no   notion   of  mine  that   steam  must  be 

fiartiallv  liquefied  during  expansion,  unless  supplied  with  heat 
rora  without.  VV'hat  I  nold  is;,  that  if  the  temperature  of  the 
cylinder  be  at  leac.t  as  great  as  that  nf  the  steam,  there  is  no 
condensation;  and  that  the  steam  becomes  t>Ii»;btly  surcharged 
in  the  mere  act  of  expanding, — whinh  I  think  i*  very  pliiinly 
proved  by  Mr.  Siemen's  experiment.  In  sliort,  it  would  be 
sufhcient  for  the  dry  expansion  of  steam  that  the  material  uf  the 
cylinder  be  a  perfect  non-conductor  of  heat. 

S9,  Sucrieuch-plaee^  Edinburgh, 
October  ii3,  185a. 


ON   THE   SIZES   OF    MAINS   AND   SE\YERS.» 

Thb  general  practice  with  respect  to  the  sizt»  of  sewers  coti- 
Btructed  previous  to  the  investigations  made  by  the  Commis- 
sioners, and  even  yet  very  commonly  adhered  to,  is  conctsely 
given  in  the  evidence  of  Mr.  Kelsey,  then  surveyor  of  the  City 
Sewers  (.'ommissionent,  taken  before  the  Commissioners  for 
inquiring  into  the  means  of  improviag  the  Health  of  Towns:— 

^'Kor  the  ordinary  purposes  of  one  house  an  l!i-inch  maXtt 
drain  receiving  collateral  n-incJt  draina  may  with  fair  usage  last 
many  years  without  cle&osinfjt,  but  when  it  has  to  be  cleansed, 
the  trouble  and  the  cost  of  digging  pit4  from  the  surface  and 
raking  out  the  filth  wilt  be  conKiderable.  But  fur  the  use  of  a 
line  of  houses  in  a  public  street,  wherein  some  one  or  other  will 
treat  the  drains  unhtirly,  it  may  be  laid  down  as  a  fintt  principle 
that  nu  coinmun  sewer  should  he  so  small  that  an  ordiuary-shced 
man  could  not  get  in  to  cleanse  it:  for  if  it  were  so  smail  it 
would  not  only  wmn  become  choked  up,  but  opening  the  aurfaca 
to  cleanse  it  would  stop  or  more  or  losd  impede  the  traffic  of  the 

■  OsNIUtAL  OOAaD  ur  H  K4LTM  — '  31  Itmlr*  uf  Irlfi^tniBUliu  o-tlpctvl  wMh  nlrrratt 

tn  W<irkt  lor  ili»  R«tnoVKl  of  .toll  W«Ur  or  Drainage  of  UweMnti-nnutu  toA 
Tublkc  KiliatH,  Kori  for  Ibr  S«wvti>||#  atul  Cl*sii»lri|[  of  lb#  Siirn  ul  Toviu.*  Ofv 
dercd  to  be  priowd  for  cht  o*  dI  Loi-U  lioanti  aud  tbvlr  OfBnra,  rniii|[«a  Id  ihm 
Adifttntkir^Uon  of  thr  PnMIr  Hrulili  Acl.  PraivaUil  to  bulh  Hou*r>  of  PwlUnMI 
byciNamMid  of  U«rU«t«l)r.    liatKhw:  K^rs  uid  SpotUlWOOds.  XbHI, 
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street.    Taking  a  man  of  ordinary  size,  it  will  be  foand  that  a 

'  eight  of  1  ft.  U  in.  « ill  jost  allow  bim  to  Sf|ueeie  through  on 

aniltt  and  kneeH,  and  3  ft.  3  in.  will  admit  him  croiirhiriff,  nnd 

feetAtuopiiig.     To  thexe  must  be  added  two  or  three  incrie<;  to 

low  of  the  rnit«ing  of  the  biiJv  when  moving  furward,  and  there 

lOuld  be  some  iidditiunal  allowance  made  for  iiulunitcd  Boil 

'In  the    bottfim  of    the   Hewer.      I'akinf^  these  dntn,  one   can 

scarcely  allow  less  than  from  2ft.  -tin.  to  2ft.  fi  in.  for  a  man 

to  crawl  thniuKh;  and  3  ft.  Gin.  for  a  roan  to  cnmcb  thmUKh; 

mnd  4  ft.  4  in.  to  i  ft.  6  in.  fur  a  roan  to  stoop  throu)ch;  anil  as 

~Bw  men  are  less  than  2L  inches  across  the  I'lunilders,  it  would 

loi  be  uiireasonHble  to  say  thiitufeet  is  the  least  width  inwhich 

man   can    work  effectuully,   ahlitnigh   he   may   |tafl«   sideways 

rough  tiinrheH.     Applyinf;  these  to  the  i|ue»tlon  of  what  is 

,e  best  ftized  »ewcr  that  luight  tn  be  built  in  nny  street,  one  is 

npelled  to  admit  that  it  outrht  not  to  be  le<M  than  3o  hy2i 

.lachea,  nnd  its  depth  nut  leHH  19  feet  in  it^  Hbiitliiweiit  part.      The 

KhickneKii  of  the  brirkwork  cannot  be   iens  tlmn  U  inche^i,  nor 

iiaould  it  be  prudent  to  leave  fewer  than  two  tiers  of  fltrultinfr 

and  planking  in  the  ground.     The  co«t  of  «uch  a  sewer  would 

Bfohably   be    about   9ji.  9(t.    a   foot,  beinf;  fioniewhnt  less  than 

half  the  cuHt  of  a  !tewer  4  ft.  G  in.  hi^h,  nnd  2ft.  Gin.  wide.     Bui 

this  assumes   that  the  work  ta  done  under  the  moot  favourable 

eircumatances,  and  at  the  present  low  prices;  and  the  calculation 

of  eourse,  does  not  tnclune  f^ulleytt,  tn:in-hol«it,  &c.,  nor  securing 

the  houses  of  a  narrow  street.     The  term  *commim  sewer'  (as 

for  more  than  one  house)  is  used  in   contradistinction    from 

ipublic  icwcr  (as  until  for  more  extended  purjHtmeM),  and  taking 

'the  limited   heit^lit  of  'finches  from   the  bottom  of  a  public 

•ewer  to  the  bottom  of  a  dr«in,M«  fairand  reasonable  allowance 

for  the  accumulation  of  suil  in  such  sewer,  luefure  the  private 

drains  can  be  obfitnicted  and  the  M!wer  suid  to  be  fuul;  by  adding 

8  ft.  6  in.  tu  that,  ne  shiitl  find  Ihiit  4  ft.  2  in.  is  the  least  hei;;ht 

which  it  is  advisable  to  ^ive  a  pubiin  »rtcerj  but  4  fl.  (i  in.  is  better 

88  allowing  freer  spncc  for  cleansing" 

It  would  be  better  that  sewers  of  deposit,  in  their  frequent 
condition,  should  be  required  to  be  opened  to  the  surface  aa 
bou>^e>drains  nf  deuuHit  are,  for  cleansinjf,  rather  than  that  it 
ahould  be  permitted  tu  continue  the  |)rantice  of  ftendin^^  men  t<> 
crawl  up  tiiem  amidst  foul  ordure,  ti>  the  certain  injury  of  their 
health  and  at  the  hazard  of  their  lives. 

Main  sewers  were  very  fjenerally  found  to  be  of  larger  sizes, 
with  tlie  certainty  of  containinfir  greater  accumuhitions  than 
those  in  the  circular  form  constructed  for  the  fity  of  l.rundon. 
For  the  convenience  of  working  in  them,  they  were  commonly 
made  with  nearly  flat  se/]^ental  bottoms^  and  with  upright  Kide>)( 
aud  spreading  footing*.  Circular  work  being  more  difficult  or 
troubleAome,  it  wa^t  found  that  the  builders  commonly  preferred 
B  similar  construction  for  tJio  smaller  i^wem^  iui  the  whole  were 
built  upon  the  hyp<itbe-iiH  thut  deposit  must  accumuliitc;  and 
except  in  the  case  of  main  sewers  in  valley  linen,  with  consider- 
able runs  of  Witter,  it  does  so. 

The  whole  evapuraiing  eurfaco  of  stagnant  and  pestilential 
natter  beneath  tne  houses  and  streets  of  the  metropolis  has 
beeo  estimated  to  be  eqiinl  to  a  canal  oO  feet  wide,  10  miles  long, 
■nd  above  6  feet  deep,  such  an,  if  Kpreud  out  G  inches  deep,  nould 
form  a  putrid  swamp  ne-irly  800  acies  in  extent,  being  neiirly 
three  time'4  m  large  a  nurface  att  tlie  whole  population  could  lie 
down  upon. 

Sometimes  large  sewers  as  well  as  large  drains  are  6IIed  nearly 
to  the  tup  with  deposit.  In  mnny  lines  of  sewers  irreg^ular 
mecumulations  were  found  to  have  been  deposited  in  consequence 
of  uneven  bottoma,  junctions  at  right  angles,  <»r  other  cauae*. 
^  When  large  bodies  of  water,  from  sudden  nnd  extraordinary 
^^■■lurms,  have  been  driven  into  sewers  containing  such  accnmula- 
^Hjtions  the  sewers  have  become  mniplelely  choked,  and  have 
^^BBsuaed  dooding,  not,  us  was  commonly  supposed,  because  they 
^^Hlrere  too  small  to  convey  away  the  Htorm-nater,  but  because 
^^Pthey  were  too  large  to  be  kept  clear  by  their  usual  strenms. 
^^■The  instances  cited  to  prove  the  iiiHutHcient  canacily  of  cowers, 
^r  really  proving  their  extravagant  sizes,  or  their  uad  construction, 
or  both. 

It  is  important  that  the  result  of  inauiry  on  this  point  should 
be  undernlood^numely,  why  a  ttrnalt  clianncl  or  drain,  properly 
adjuitted  to  the  run  of  water  to  be  disc^iarged,  H-ill  be  kept 
clear,  while  a  large  channel,  with  the  same  quantity  of  water  to 
be  discharged,  and  uitli  the  same  fall  or  inclinution,  will  accu- 
ulote  deposit. 

In  large  drains,  a  given  run  of  water  is  spread  in  a  thin  sheet, 
hich  is  shallow  in  proportion  as  the  bottom  of  the  drain  id 
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wide;  hence  friotion  is  increased,  the  rate  of  flow  retarded,  and, 
according  to  a  natural  law,  mnttent  at  first  held  in  suspension, 
and  which  a  quicker  stream  would  have  carried  forward,  are 
deposited.  If  there  be  anv  elevated  substance,  the  nhiillow  and 
slow  (itream,  having  less  velocity  and  power  of  floating  or  pro- 
pelling a  Milid  body,  paases  by  it.  But  if  it  were  a  4-inch  drain, 
the  same  quantity  of  water  would  anume  a  very  different 
relative  position;  and  it  will  be  readily  understood  that  the 
deeper  »tream  of  the  contracted  channel  would  be  more  powerful 
to  remove  any  obstructing  body. 

Instead  of  concentrating  the  (low  of  small  streams,  and 
economising  their  force,  the  common  practice  is  to  siirend  them 
over  uneven  surfBre<4,  which  **deudens"  and  '^kills''  them.  In  a 
imali  drain  an  obstruction  raises  an  accumulation  of  water 
iramedintely,  which  increases,  according  to  tbeHizectftbe  ubKtruc- 
tioa,  until  four,  five,  or  sin  times  more  hydraulic  pressure  is 
bniugbt  to  bear  for  its  removal  than  could  by  any  posttibilitv  be 
the  case  in  a  Urge  drain;  for  in  a  large  drain  of  three  or  four 
limes  the  same  internal  capacity,  the  water  can  only  be  dammed 
up  to  the  xame  relative  height  by  an  accumulation  of  matter  three 
or  four  times  higher  and  therefore  twenty-seven  or  ^ixty-four 
times  greater,  which  will  gradually  lengthen  oot,  and  then  be 
beyond  the  power  of  removal  by  the  water. 

Earthenware  pipes,  if  properly  constructed  and  non-absorbent, 
wear  away  less  than  brick  drains  do,  and  much  less  frequently 
want  repair.  From  their  reduced  size  lesus  earth  has  to  be  exca- 
vated from  a  narrower  trench,  and  they  may  be  laid  down  more 
quickly  and  with  more  certainty  than  the  common  brick-drains. 
Knts  cannot  work  through  earthenware  pipes,  and  n>,  when 
properly  laid,  they  detain  no  deposit,  and  when  smoothly  made, 
give  no  foothold,  they  alTurd  neither  food  nor  shelter  for  such 
mischievous  vermin. 

Observation  of  the  laws  of  moving  water,  or  the  conditions 
under  which  water  in  slow  motion  deposits  matter  in  suspension, 
and,  with  increased  motion,  lifts  and  removes,  first,  fine  sand, 
then,  with  accelerated  motion,  coarser  sand;  then  pebbles; 
then  large  stones;  nnd,  lastly,  boulders  and  vast  masses  of  rock; 
and  the  consideration  of  the  inclinations  by  wbicli  velocities 
might  be  regulated,  should  have  prevented  the  expensive  erront 
which  are  displayed  in  the  sewage  artangements  fur  towns.  Itiif 
such  inv'estiu:atiuiis  have  yet  to  be  made  and  recorded,  at  least 
as  respects  nuws  on  the  scale  of  rivers;  thaugb  authentic  and 
trustworthy  experiments,  made  under  varied  circumstances, 
would  be  a  work  of  natiotial  importance.  The  data  usually 
referred  to  as  governing  practical  Applications  wore  found  upon 
inquiry  to  be  wholly  unsatiufnctory;  as,  for  example,  those  in 
Professor  Robison's  ^Treatise  on  Kivers,'  which  proved  to  be 
largely  at  variance  with  other  observations.*  i^me  uf  these 
discrepancies  appear  to  have  arisen,  from  partial  investigations, 
from  the  omission  to  notice,  amongst  other  things,  that  the 
power  of  water  to  nuxpcnd  and  to  remove  solids  along  the  same 
line  of  inclination  or  fall,  is  as  the  depth  or  heao  of  water 
flowing.  Thus  a  stream  of  water  4  feet  wide  and  I  Inch  deep, 
with  a  fall  of  1  in  150,  Is  sluggish;  the  same  water,  if  pasaed 
through  a  pipe  of  12  inches  diameter,  having  the  same  rate 
of  fall,  would  be  comparatively  a  rapid  stream.  The  one 
would  deposit  silt  or  sand,  the  other  would  certainly  remove 
both. 

It  will  be  seen  it  would  be  far  better,  were  it  necessary  for  the 
inhabitants  of  many  houses  to  pay  for  new  tubular  drains  every 
year,  and  run  the  ri^^k  of  having  them  stopped  up  every  month, 
than  to  have  large  drains,  detaining  and  spreading  deposit,  and 
facilitating  decomposition  within  the  walls  and  beneath  the  floors 
of  their  dwellings. 

The  necessity  of  the  construction  nf  house-drains  with  better 
materials  nnd  forms  became  immediately  manifest  upon  the 
sanitary  inquiry  in  1842,  but  at  that  time  nothing  of  the  kind 
existing  or  being  known  in  the  house-butlding  tradeii,  .Mr.  Koe 
was  requested  tu  get  some  pipes  made.  Being  afterwards  attked 
to  ascertain  experimentally,  for  the  immediate  purpO:>es  in  view, 
the  difference  of  the  run  of  water  in  an  earthenware  tabular 
drain,  as  compared  with  that  through  a  tubular  or  barrelled 
brick  drain,  he  found  that  the  gain  of  velocity  in  favour  of  the 
better  formed  nnd  less  inexact  surface  was  not  less  than  one- 


•  H«  (lair*,  fur  riamplr,  U  ■  cnr"!  iiroiMiKlon,  tlMt  a  vnotllf  at  •  llrrsni  Of 
halr-B-aXk  aa  b>iur,  will  Mpsrstc  •□•!  lill  up  i>iirl>ili^  aC  coa'M  autd,  aot|  a(  kbout 
thrvc-qunrMTi  d(  a  mil*  flnp  gravH  i  wbaiYU  ao  IiiiUkgc  ndi  f  irco  Of  Ibe  rdMlljr 
of  wmtct  Id  ihr  nrldgrwaivr  canal,  luwai-ila  tbr  lock*  at  llniiroro,  of  a  vcltKUf  tif 
nlMiicoD*  mile  an  hour,  at  which  allt  la  dtpotUtd  by  Ihc  n-ntrr,  Htrrn  in  maar 
jiarta  vf  Itte  nmrlil  (le]H)»U  alU  M  u  U)  rala«  tb«  turfac*  of  LbcJi  uratcfa  aUuve  tb* 
uljotalnjr  land. 
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third;  there  woulil  cnnsequeotljr  be,  with  the  same  quantities 
of  water,  Dearly  a  duublc  iiimer  of  cleanHtiiK-  But  the 
tubular  (lniin«  of  the  deticnption  tried,  thoufcli  the  best  that 
could  then  be  obtained,  were  by  no  meaiii  ]ierfectly  true  in 
shape,  and  they  may  ittill  be  rendered  much  more  exact  by  a 
ureasure  applied  by  a  machine  when  half  dried.  ^V'ith  this 
increaae  uf  exactness,  and  with  but  slight  variation  in  diameter, 
it  appears  that  they  diNcharfie  one-fuiirth  more  water  in  the 
iime  time  even  than  the  rude  hand-made  pipes  first  tried. 

It  appeared  to  be  a  common  ductrine  which  governed  the 
cDmitrurtion  of  such  wiirlift,  that  it  mattered  little  whether  the 
Biirf;wre  of  sewers  or  drains  wn«  smooth  or  rough;  that  even  if 
they  were  made  of  rubble  «trme  the  only  practical  effert  would 
be  to  diminish  the  diameter  of  the  drain  to  the  space  between 
the  points  of  the  protulienincev.  I^'pon  investigation  this  doc- 
trine was  found  to  be  ubolty  erroneous  in  reii|iect  to  eewers  aa 
well  as  houM-drains;  Mr.  Roo  showed  that  brick  iiewera,  when- 
ever the  surface  was  made  cnnipnratively  nnootb  with  cement, 
were  kept  clear  of  deposit,  whilst  the  ttewers  having  rough  brick 
surfaces,  with  the  same  tnclinatioDS  and  the  same  quantities  of 
sewerage,  accumulated  it. 

Subset^ucntly  other  trial  works  were  directed  to  be  made  to 
flscertain  thi-  corrcctnem  of  the  exitfting  hydraulic  formulae, 
und  their  applicability  for  determining  the  tildes  of  underground 
chnnneU  which  might  serve  for  town-drainage.  The  chief 
result?  H»  respects  the  house-drains  are  thus  described  in  an 
examination  of  Mr.  Medwortb,  the  surveyor  appointed  to  make 
the  trials: — 

Among  olhef  thingi,  were  you  not  directed  to  try  ihc  flow  of  witcr 
from  pipes  of  different  oonttrucitoni — tomi)  fortned  witb  preuuic  sod 
•orae  formed  in  the  common  way  ? — 1  «■■. 

Did  you  not  find  that  making  the  pip«s  imooth  in  the  interior  gave  sn 
incr»«(t  of  velocity  of  a  third  or  founh  through  a  3Jnc)i  pipe? — [ 
did.  Kiperiioenia  were  made  with  redware  pipes,  imootb,  but  not  fftazed. 

What  <|Utnliiy  of  water  would  bo  dikcharged  llirough  a  3-incli  pipe  on 
an  inclinutton  of  1  in  120?— Pull  il  the  head  it  would  diicharge  100 
gallons  in  three  minutei,  the  pipe  Wing  M)  feet  in  length.  This  is  with 
stoneware  pipe  tnanufacluied  at  Lambclh.  Thi*  applica  to  a  (lipe  re- 
ceiring  water  ooljr  at  the  Liilci,  the  water  not  being  higher  than  tbe  tiead 
of  the  pipe. 

What  would  be  the  rate  of  diicharge  toppoiing  the  whole  100  galtona 
to  pa"!  through  the  drain  from  the  back  to  the  front  of  the  houae,  aay 
aome  60  leet,  and  how  looa  would  the  water  be  clear  of  the  premiiet  ? 
—Ail  that  could  be  tuept  away  by  100  galloa*  would  be  diiuliarged 
clear  of  the  hoUHc  at  the  rate  1  have  already  stated. 

Wbat  would  be  the  power  of  aweep  ? — Sutlicient  to  remove  any  and 
even  more  than  ordinary  and  uiual  trmi-flind  deposit  that  is  found  in 
house>(]raiD»— that  is.  iiippoitiig  the  whole  of  the  100  gallona  was  to  be 
diicharged  io  the  timeitatrd. 

What  water  waa  thii  ? — Sewage>water  of  the  full  coniiatenry,  and  it 
«aa  discharged  ■»  completely  that  the  pipe  waa  perfectly  clean. 

At  the  same  inclination  what  would  a  4-irtch  pipe  discharge  with  the 
same  dislant^i? — Twice  the  amount  (that  1  found  Tiom  experiment)  ;  ori 
in  other  wordt,  100  gallona  would  he  diicharged  in  half  the  time.  This 
likewiic  applies  to  a  pipe  retciving  water  only  at  the  inlet,  and  of  doI 
greater  height  than  the  head.  In  these  cases  the  section  of  the  atream 
Is  diruniah«-d  at  the  outlet  In  ahout  half  the  area  of  ihr  pipe. 

Then  a  4  Inch  pipe  will  ditcbarge  a  2 1  hours*  supply  of  sewage-water 
a  diilince  of  iO  feet  in  a  miuule  and  a  half? — Yet ;  taking  the  24  baurs' 
sapply  to  bfi  100  galloni. 

Did  you  Dot  try  the  force  of  thii  discharge  with  sand  ?  and  if  lo,  with 
what  proportions  ? — Vei,  with  sanil.  in  pioportion  of  frota  -^^th  lo  ^1h 
the  »ol«ime  of  the  water,  and  the  whole  wu  entirely  removed. 

Etit  the  ditTerent  conilruction  of  tlie  pipe  witb  respect  to  imoothness 
will  make  full  a  fourth  difTerence  in  the  rate  of  velocity  ?— Yci ;  with  the 
redware  pipes  formed  by  pressure,  the  acceleiated  velocity  due  to  regu- 
larity of  form  and  smoDtbnesB  of  lurface  was  one  fourth. 

Wbat  pipes  did  yoo  use  in  these  exp«riuicat&? — In  aome  expeiimenti. 
Including  thow  previously  referred  to,  we  used  tedwaie  pipes,  but 
principally  glazed  stoneware  pipes  were  used  intbeexpeiioieota  al  Greek- 
alreet. 

Have  you  not  found  that  eiactitnde  ia  the  make  is  more  important 
than  the  glaze? — Yes;  the  exactncai  of  form  and  accuracy  of  j<rint  are 
very  important,  au  that  the  pipes  may  tun  iuti:i  each  other  and  form  a 
compile  cylinder.  Al  an  initance  of  the  iiuportance  of  exactness  of 
joint,  I  had  a  case  happen  at  one  of  my  bouses  within  the  last  few  day*. 
The  tenant  complained  of  the  ttoppoge  of  the  train  from  the  closet,  &c. 
Upon  sending  a  man  to  make  an  eiaminstion,  it  was  found  that  the  trap 
contained  several  oytter-shells,  and  oue  had  been  discharged  into  the 
drain  where  it  was  arrested  by  aa  imperfectly  .farmed  Joint. 

Then  Tou  found  on  eipcriment  that  this  eiaclnes*  uf  futra  eipvililed 
the  discharge  foil  one  fourth?— Yeit  tl  before  stated  in  the  case  of  the 
rednate  pipcs< 


Before  these  ezperimenti  were  made,  were  there  not  earioas  hypo* 
thelicsl  foruiole  proposed  for  general  use  ? — Yes. 

What  would  these  formalc  have  gi*en  witb  a  3  inch  pipe,  and  at  aal 
iDcrmalion  of  1  in  100?  and  what  was  the  result  of  your  experimental 
with  the  3-inch  pipe  ? — The  formuUe  would  give  7  cubic  feel,  the  actusii 
experiment  gaie  11^  ruhie  feel)  concerting  it  tnln  lime,  the  disobargal 
according  to  the  formDlid  ooaipared  with  the  discharge  found  by  actiiall 
practice,  would  be  as  2  to  3. 

Or,  putting   it   into  another  form,  if  there  were  ■   given  quantity  i 
di^tntui   or   feces   to   be  renioved,  it   would  according    \a   the   formula 
require  nearly  double  the  quantity  of  water   that   was    found  ahaolnielf 
requiiite  in  practice? — The  proportionate  discharges  were  fooad  to  be  af| 
2  to  3.  therefore  the  power  required  would  be  in  those  ratint. 

How  wou!d  it  be  with  a  4-incb  pipe  ?— Tlie  formula:  would  give  aboul j 
14*7  cubic  feet  per  minute,  whereas  practice  gave  23  cubic  feet  per 
minotr. 

Take  the  case  of  a  6. inch  pipe  of  the  asne  incllatlion  7— The  result, 
according  to  Mr.  Hawkesley's  formula,  would  be  40^  cubic  feet  per 
uiiiute;  from  experiment  it  was  found  to  be  634  cubic  feet  pertuindte. 

Will  you  convert  that  into  time,  and  coasider  the  6-incb  pipe  as  a 
small  branch  sewer  ?  Within  what  lime  wuuld  100  gallons  be  diicharged 
at  the  same  iacUnation  over  50 feet? — It  would  be  discharged  ia  l& 
seconds. 

That  is  to  lay,  that  the  actual  ssperiraenta  prove  how  tnucb  less  water 
can  he  made  to  suifi.Te  than  these  farmulK  praaortbe  ? — IVeciwly  to. 

Then  with  respect  to  mains  and  drainage  over  a  list  surface,  tbe  result 
of  course  becomes  of  much  more  value  as  the  diflTerence  proved  by  actual 
practice  iuc-rctses  with  the  diminution  of  the  incllDatioii  ? — Certainly,  to 
a  very  great  extent.  For  etample,  the  tables  give  only  142  cubic  feet  per 
minule  ai  the  discharge  from  i  pipe  6  incbfs  diamster,  wiih  a  fall  of  1  in 
800  \  practice  shows  that,  under  the  same  conditions,  ■I7'2  cubic  feet  will 
be  discharged. 

Will  )i)u  give  sn  eiample  of  the  practical  value  of  Ihls  when  it  ii  re- 
qaircd  to  carry  out  drsinage  works  over  a  very  fi«t  surfscc  ? — An  indioa> 
tion  of  1  in  800  gives  only  14  cubic  feet  per  minotc  according  to  thcary, 
while,  according  to  actual  experiment,  sad  with  the  same  inclination, 
47  cubic  feel  are  given. 

Then  this  difference  may  be  converted  either  into  asafing  of  water  to 
effect  the  same  ohjeH,  or  intn  power  of  water  lo  remove  feculent  matter 
from  t»eneath  the  site  of  any  houses  or  town  ?— It  may  ha  lo. 

And  alto  the  power  of  smallinciinations  properly  managed  ?— Yes;  f or  | 
example,  if  it  was  rrquired  to  construct  a  walercuurte  that  should  dia«l 
charge,  isy  200  cubic  feel   per  minute,  the   forinuia  would   require  as' 
inclination  of   1  in  00  =  2  inches    in    10  feet )    whereas,   experiment    hai  ' 
shown  that  the  same  would  be  discharged  at  an  Inclination  of  1  in  ZOOm 
ji'inch  in  10  feet,  thus  effecting  a  considerable  satii,g  in  excavation,  or  a 
smaller  drain   would   lufhce   at  tbe   greater  inclinatiun.     The  practical 
importance  of  knowing  the  precise  value  of  inclination  ii  incalculable,  and 
will  be  found  SO  in  lajing  duwn   drainage  for  s    flat    diitriot,  or  through 
loose  and  wet  toils,  where  the  extra  lahuur  in  excavating  the  last  few 
Inches  in  depth  to  obtain  a  given  level  will  often  exceed  in  coat  aa  laaoy 
feet.     I  have  frequently  met  with  such  cases.     To  name  one,  I  will  state 
that,  during  tbe  progreii  of  a  sewer  contract  I  had  in  IK  12  for  the  Can- 
missioners  of  the  Hulborn  and  Kinibury  district,  the  depth  of  the  treaeh 
was  about  <)  feet,  and  perfectly  dry  ;  Die  cost  for  labour  was  8tf.  per  eubie 
yard  ;  the  invert  of  (ho  sewer,  according  to    tbe  levels  given    by  the  nr- 
veyor,  rei);aired  to   be  ahout  ti  inches  lower,  and  this  proved  to  be  ia  a 
iuiinii>(c  sand  uf  the   most   irouhlesoroe    nature,  and  coal  me  a  I  the  least 
10(.  per  yard  in  the  removal  before  the  invert  could  be  laid  down. 

Ocin  ({^  Fall  on  the  »ame  Level*  h^  *mall  Tubular  Drat»*. 

Be^ideH  so  much  gain  in  the  force  of  sweep  at  similar  Inclina- 
tioni^,  (ibtnined  by  the  ut^e  of  tubular  drains,  gains  in  fall  are 
obtainable  from  their  reduced  size.  Improved  form,  and  »miH>tber 
gurfacti.  In  level  dintricts  this  will  f^reqiicnlly  be  a  most  im- 
portant advantage.  The  ht:ight  from  the  top  of  a  9-inch  barrel 
drain  to  the  bnttuiii  of  the  opening  is  I'iX  inches,  while  that  of 
B  4-itich  tube  iti  only  6  inches^  cunseiiuently,  if  the  former  must 
he  level,  the  latter  may  have  a  full  of  8  inches;  this,  in  a  drain 
of  90  feet  in  length,  woiiUl  give  a  fall  of  t  in  135.  If  a  brick 
drain  60  feet  long  must  bo  level,  a  i-inch  pipe  may  be  laid  with 
a  fall  of  1  in  SM);  if  30  feet  long,  with  a  good  working  fall  of 
t  in  1^;  whilst  with  the  shorter  lengths  of  discharge  available 
by  means  uf  back  drainage,  say  of  10  feet,  the  full  would  be 
1  in  13.  Thin  itt  of  great  consequence,  as  the  velocity  of  di»- 
charge  and  its  cieansiug  power  increase  proportionately  with  tht 
fall. 

Gain  in  Fait  and  diminuthed  Friction  cf  HouMe  Draini  Ay 
Improvement  in  their  J^iredion. 

Besides  reducing  the  sixes  of  house-drains,  it  appeared  upon 
investigation  that  great  alterations  were  rcijuired  to  imprnve 
their  inrliciatiuns,  or  fall,  and  uImi  to  reduce  their  length.  VVater 
ia  chiefly  used  La  and  about  the  hack  offices  of  boueesj  wal«r- 
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closeU  are  genenUjr  ittuated  there,  and  tlieiic«  the  discharge  of 
waste  water  will  princi|)itlly  he. 

The  common  or  generni  practice  has  been  to  place  sewers  for 

the  reception  of  Imuse-iirains  »o  as  tu  compel  the  pasnafre  of  the 

nvfiiae  by  a  drain  across  the  court-yard,  undernenth  the  hack 

[room  or  Kitchen,  underneath  the  frunt  ro*m),  front  inivement, 

uid  h*lf  the  carriage  pavement,   to  the  centre  of  the  street; 

whereaB,  if  sewers  bad  Lcen  laid   at   the   Hack   of  the  premises, 

freqiientU-  a  house-drnin  of  about  one-third  the  length  would 

,  have  iufliced,  and  by  the  same  means  more  rapid  fnll^  would 

iliave  been  obtained.     The  frictlonal  area  over  which  the  refuse 

)  must  be   carried,  by  placinj^  the  we»ers  in  the  centre  of  the 

I  streets,  will  be  many  timtw  ^eater  than  that  which  would  occur 

I  in  carrying  the  branch-drains  to  the  back  nf  the  premises. 

By  the  commoti  pnirtice  of  draining  houses  separately  from 
the  back,  through  the  boii»e,  into  the  i^ewer  placet!  iu  the  centre 
of  the  front  street,  the  offensive  and  noxious  matter  is  carried 
completely  under  the  houtse,  instead  of  directly  away  from 
it,  and  the  chanceti  of  stoppn^^^e  are  incrent^ed  in  proportion  to 
Ihe  increased  fricttonal  area,  and  to  the  diminution  of  the  fall. 
By  theite  i^^norant  and  mischievous  arrangements,  when  a  stop- 
Lpage  does  occur,  it  can  frequently  be  remedied  only  hy  taking 
P'vp  the  fliKir^  of  the  front  as  well  a«  the  back  room,  and  upeiiinf; 
the  foot  and  carria^  pavement  to  the  aewer  in  the  centre  of 
the  street,  a)l  which  work  must  he  done  at  great  ioconvenience, 
and  at  oppret>aive  expeneie. 

The  openings  made  by  rats,  throuah  defective  brick-drains, 
permit  tne  encJipe  into  houses,  not  only  of  noxioua  effluvia  from 
aepoftit  in  the  hoiDie-drninti,  but  alno  from  that  in  the  still 
further  elongated  cesspools — the  oewcrs — as  commonly  con- 
structed. A  houne-drain,  as  communly  constructed  and  arranged, 
acta  aa  the  neck  of  a  retort,  of  which  the  sewer  is  the  bulb, 
containing  decomposing  matter,  which  i«  diachaq^d  jn  the 
ou8  form  into  the  premises. 

TYial  qf  Tubular  Jiouw  Draina. 

The  ^eat  majority  of  a  town  popuhition  do  not  differ  an 
much  in  their  haliita^  either  as  to  the  U8e  of  water — or  in  other 
respects  affecting  this  question— to  prevent  the  welI-ob«erved 
experience  of  an  average  group  of  houses  Bufficing,  as  to  the 
main  points,  for  general  compuriuon;  and  the  tirtit  trial  works, 
which  were  made  under  the  careful  attention  of  the  Dean  of 
Westminster,  were  by  him  considered  to  nfford  a  decisive  proof 
of  '■■the  efficacy  of  draining  by  pipes,  and  of  the  facility  of 
diapentiing  entirely  with  cesapooU  and  brick  sewers." 

A  aevere  epidemic  fever  had  burst  out  in  the  houses  connected 
with  the  cloisters  at  Westminster.  Thirty  schnlarj  and  inmates 
Iliad  been  attacked,  of  whom  several  died.  The  houses  had 
fTiearly  all  cess^pools,  and  the  inmates,  during  the  variationM  of 
the  weather,  were  beset  with  foul  smells.  ( )n  examination,  it 
waa  found,  that  beneath  the  houses  in  which  the  fever  raged 
there  was  a  net-work  of  cessjioolH,  old  drains,  and  sewers. 
From  beneath  fifteen  housesMbich  were  the  chief  seats  of  fever, 
IflO  loads  of  ordure  were  taken;  and  from  driiins  and  oeKspuols 
connected  with  the  htmses,  upwards  of  iim  luatls  were  token. 
These  cesspools  and  old  drains  were  nil  filled  up,  and  an  entire 
Hystem  nf  tubular  houiKe<drHins  with  water-closetii,  substituted. 
The  changes  in  the  sizes  of  the  drains  are  thus  stated: — "At 
the  outlet,  the  main  aewer  in  the  old  works  was  1  feet  high,  by 
3  ft.  6  in.  wide,  varying  in  width  to  6  or  7  feet,  and  in  height  in 
one  part  to  17  feet.  In  the  new  drainage  suhutituted  there  are 
two  D-inch  stoneware  mains,  the  united  sectional  area  of  which 
is  but  one-sixtieth  of  the  area  of  the  smallest  part  of  the  old 
•ewer,  and  not  more  than  one-half  the  area  of  the  average  of 
old  single  houBo-drainn.  We  state  that  the  secondary  pipes  fire 
of  G  inches  diameter,  and  the  braucbes  uf  t  and  3  incfies :  4-inch 
pipes  were  however  used  in  mnny  parts  where  3-inch  would  have 
ftmply  sufficed  for  all  the  requiremeutH  of  the  drainage,  from  an 
pprehen^ion  that  the  irregularity  of  the  ]iii»es  would  tend  to 
reate  a  certain  amount  of  obstruction.  Thi*  new  drainage 
onveys  the  refuse  and  ruin-water  (rom  fifteen  houses,  the  West- 
Rinster  Schi'ol  IJuildinga,  the  Chapter  House,  and  Cloisters  of 
Ihe  .Abbey,  Little  Uean's  Vard,  Jfcc,  rompriaing  an  area  of  about 
two  acret>.  There  In  a  totiil  length  of  drain  of  upwards  of  3U(K) 
feet.  The  cubical  capacity  of  the  interior  of  the  whole  of  tJie 
new  main  and  brunch  drainage  i»  about  one  thirty-second  jmrt 
of  the  cubical  capacity  oi  the  interior  of  the  old  aewern;  or  the 
capacity  of  a  portion  of  the  old  system  is  33  times  the  capacity 
of  the  whole  of  the  new  system,  exclusive  uf  the  old  nuuhe- 
drains  and  cesspools;  or  the  capacity  of  the  oM  sewers  is  equal 


to  A  depth  of  water  of  more  than  3  inches  on  the  whole  surface 
dniinea  of  about  H7,l%)  aquare  feet,  or  two  ncres;  and  they 
vould  have  retained  a  rain-fall  of  this  depth  on  the  whole  area. 

In  this  block  of  buildings,  the  noxious  evaporating  surface 
underneath  the  area  was  upwards  of  ^ooii  square  yards.  The 
flow  of  gaseous  emanations  fmm  such  matter  in  certain  tbermo- 
metric  or  barometric  conditions  wan  such  as,  in  a  stagnant 
atmoHphere,  would  have  filled  the  school  in  about  three  hours, 
the  houses  in  about  sixteen  hours,  and  the  abbey  itself  in  about 
ninety-three  hours.  It  would  have  been  a  irreat  gain  to  the 
iiihahitatits  and  scholars  had  the  extent  of  the  evaporating 
surface  been  merely  diminished  in  proportion  to  the  reduced 
cubicnl  capacity  of  the  tubular  drains  l'»t  the  whole  of  the  old 
deposit  was  removed;  with  that  deposit,  the  foul  and  noxious 
smells  arising  from  beneath  thepremtaes  have  ceased,  there  has 
since  been  no  epidemic  fever,  and  a  greater  improvement  in  the 
general  health  of  the  population  hu»  succeeded  than  might  be 
reas<niably  expected  in  a  sm.ill  block  of  bouses,  amidst  an  ill- 
conditioned  district  from  which  it  cannot  be  completely  irtolati>d. 

With  respect  to  tlie  action  of  the  pipes,  the  result  of  this 
change,  which  has  now  ^18^2)  been  in  operation  more  than  three 
years,  proves  that,  notwithstanding  intermittent  and  Ul-apulieU 
stipplies  of  water,  the  force  of  the  sweep  in  i-inch  tubular 
drains,  properly  laid,  keeps  tbem  clear  of  all  deposit,  and  also 
further  proves  that  they  require  no  extraordinary  flushings. 
An  accumulation  of  noxious  deirasit  under  houses,  appeared 
upon  investigation  to  be  of^en  due  even  more  to  the  vicinua 
construction  uf  house-drains  than  to  the  bad  falls  produced  by 
the  defective  arrangement  of  the  system  of  sewers.  One  of  the 
inspectors  stat^  that  in  Sheffield  a  difference  of  10a,  in  one 
particular  case,  between  the  tender  of  a  responsible  contractor, 
and  one  upon  whom  no  dependence  could  be  placed,  determined 
the  drainage  of  some  valuable  buildings  iu  favour  of  thi-  hitter. 
In  six  months,  the  whole  leuL'th  of  drain  was  full  of  depiisit, 
and  had  to  be  reconstructed,  at  his  own  price,  by  the  ntore 
responsible  uerson.  The  proposed  saving  was  about  3  per  cenU; 
the  eventual  loss  was  li)6  per  cent.  The  owner  was  wealthy, 
and  a  clever  hudness  man.  Similar  cases  frequently  occur,  and 
are  not  cnnftned  to  any  one  locality. 

The  clearaai-e  of  common  house-drains,  as  well  as  sewers, 
when  niaile  on  the  hypothesis  that  they  wilt  accumulate  deposit, 
is  a  source  of  constant  expense.  On  an  inquiry  as  to  the  cost  of 
eleansing  the  brick-drains  of  80i>U  niiddle-ctas«  houses  in  the 
metropolis,  it  was  found  to  be,  on  the  average,  nearly  I/,  each 
per  annum,  which,  as  it  included  the  expense  of  making  tbem 
good,  iiK  well  as  ot  opening  and  cleansing,  may  be  said  to  include 
the  expense  of  repairs.  If  the  expen!«e  of  cleansing  the  brick 
street-sewers  were  charged  upon  each  house  according  to  the 
frontage,  at  the  average  expense  of  about  '49i.  per  mile  per 
annum,  it  would  amount  to  6«.  or  Sx.  per  house,  In  addition  to 
the  expense  of  cleaii!iing  the  brick-drains. 

If  the  expense  of  removing  all  the  stoppagea  which  have 
occurred  either  in  tubular  house-ilraius  or  !>ewers  were  to  be 
taken  as  a  neceiiiiary  and  constant  charge,  it  would  be  very 
trivial  in  amount  as  compared  with  the  expen!>es  above  referred 
to.  Hut  stnppagCK  in  earthenware  pipen  are  found  to  be  due  to 
want  of  care  ur  skill,  and  are  preventible.  The  stoppages  in 
pipe-sewers  where  they  have  occurred,  have  been  chiefly  from 
the  bad  quality,  the  thinness,  and  tlie  breakage  uf  the  pipes  in 
sandy  or  slippery  soils,  where  they  have  been  laid  without  proper 
protection, — from  the  inlets  not  being  properly  protected, — 
fmm  not  putting  cesspits  to  prevent  the  admis<uon  of  granite 
detritus  into  pipes,  sewers  provided  with  only  very  small  or 
interniittetit  runs  of  water, — from  the  inlets  of  the  house  draina 
not  being  pri>tected  atf/iinst  the  ndmimion  of  large  solid  sub- 
stances— <*^  from  the  drains  being  badly  laid,  with  insufficient 
fall,  or  through  ignorance  or  gross  carele^^sness  laid  with  reverse 
inclinations.  In  the  nietropolm,  however,  during  the  vears  \%i% 
1S50,  Hud  11^51,  there  fiave  been  laid  down  about  '^U  miles  of 
pipe-scwer,  and  upwards  of  130  niileei  oi  private  pipe-drains, 
or  a  total  uf  SCO  miles,  which  keep  clear  by  the  action  of  their 
ordinary  runs  of  water,  where  the  older  constructions — large 
sewers  and  brick  draioTt— regularly  accuniulute  deposits.  The 
cxpenite  of  r.leanjiiiig  the  old  brick  sewers  in  the  metropolis  has 
been  from  17,500/.  to  18,500/.  per  annum.  The  same  extent  of 
cleansing,  if  it  had  been  performed  by  hand  labour  or  cartage, 
would,  Ht  the  former  contract  prices,  have  been  more  thiui  ten 
times  as  much.  In  the  metropolis  upwards  of  18,000  houses 
have  been  pipe-drained. 
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NEW   YORK   EXHIBITION  OF   THE   INDUSTRY  OF 

ALL    NATIONS. 

MoMn.  Car8tense»    aod  Oiu>cMiKiiTP.ii,  ArchitMt*. 

(With  an  Engraving,  Plnte.  XXXIX.) 

Thk  Exhibition  of  Raw  MHiertnU  and  Pnuliice,  MnniiractiireB, 
MaRhincry,  niul  Fine  Artu  (including  PaintingR,  ifculpture,  &C.), 
is  to  b*  opened  in  the  City  nf  New  York,  on  Ihe'ind  May,  1853. 
The  dJrertors  have  decided  that  prizeti  for  excollence  in  the 
various  departments  of  the  Exhibition  shall  he  awarded  under 
the  su[>enntendenc«  of  eminent  peraomt.  The  building,  of  which 
ire  give  an  cngriiving,  is  in  course  of  erection  on  the  ground  in 
front  uf  the  ( 'niton  Retiervoir,  cnlled  KeRervoir-H|URre.  The 
matcnala  used  in  the  construction  are  chiefly  iron  uiid  glaaa. 

The  ground-floor  is  a  regular  octagon,  365  ft.  &  in.  in  diameter. 
This  measurement  dot>«  not  include  the  throe  entrance-balls, 
each  of  wbtch  projecting  97  feel,  is-  4o  ft.  5  in.  wide.  On  each 
aide  of  these  entrances  offices  are  attached,  projecting  Itt  feet 
from  the  niiiin  building,  and  being  ^  feet  in  width. 

The  interior  consists  of  four  great  diviiiions,  each  having  a 
main  avenue  with  ttide  atKlen,  which  are  connected  on  the  groiind- 
fliHir  by  four  triangular  sections.  These  main  avenues  unite  at 
the  dome,  and  together  form  a  Ureek  cross,  which  Bhape  ia  pre- 
hen  ed  in  the  gallery  floor. 

Dintenaiotis. — Diameter  of  dome,  103  feet;  height  of  dome 
fn^m  floor  to  skylight,  I'^  feet;  height  of  avenoeti  in  the  clear, 
67  feet;  height  of  first  story  in  the  clear,  «*feet;  height  of 
second  story  in  the  clear,  %1  feet;  height  of  aisles,  total  45  feet; 
width  of  flii<le»ii,  Sifeet;  height  of  triangulitr  sections,  M  feet; 
height  of  substructures,  varying  from  h  inches  to  8  ft.  4  in.; 
width  of  avenue  tl  ft.  &  in.;  width  of  galleries,  54  feet;  width  of 
each  front,  149ft.  6  in.;  diameter  uf  each  of  the  eight  octagonal 
towers,  Hfeet;  height  of  towers  above  side-walk,  79  feet;  area 
of  principal  floor,  ]  ll,«M>  8<iuare  feet;  area  of  entranceit,  halU, 
and  offices,  6000  square  feet ;  area  of  gulleriei4,  fia,000  tKjuare  feet. 

The  building  19  being  erected  under  the  superintendence  of 
Mr.  DelmoM,  C'.E.;  the  iron  contracts  h.kving  been  taken  by 
various  houses.  The  chief  part  uf  the  cu^ting^  will  be  delivered 
from  the  lut  to  the  I^tli  Def^ember.  The  inauguration  of  the 
first  column  will  probalily  tnke  pince  about  the  15th  October; 
the  time  from  ist  ^ptember  until  now  being  occupied  with  the 
maiMtnry  work.  The  cost  will  be  about  4^,OOoA  Mr.  Caratensen 
is  also  the  designer  of  the  Casino  and  TivuU  nt  Copcuhogen. 


THE   BROCK    MONUMENT,    TORONTO. 

A  MOMiMEST  is  to  bc  erected  to  the  memory  of  the  late 
General  Sir  Isaac  Brock,  at  (jueen^ton  Heights^  Toronto,  and 
considering  the  nuturo  of  the  work  to  be  cooBtructed,  and  how 
seldom  nn  opportunity  is  nfl'orded  fur  the  exercise  of  taste  in  8o 
popular  and  attractive  a  auliject,  the  competition  iippcurs  to  have 
signally  fuiled.  This  may  probably  be  traced  to  the  fact  that 
most  i>f  the  architects  declined  to  interfere  in  conitc^iuence  of 
the  claimH  of  one  of  their  number,  whotte  deitign  was  approved 
and  accepted  some  years  since.  Seven  designs  only  were  sub- 
mitted fur  the  premium  of  25/.  by  live  competitors.  One 
a  Grecian-Doric  column,  chaste  and  etfective  In  character^ 
by  Mr.  Young  (the  author  of  the  design  originally  adopted). 
Two  from  Mr.  Thomas — the  fir^t  a  Comjiosite  column  on  a  high 
pedestal  and  stylubate,  extremely  graceful  in  design,  of  great 
altitude,  but  perbapa  somewhat  too  delicately  enricheil ;  and  the 
eecund,  an  arch  surmounted  by  an  eque^itrian  statue  uf  the 
Genera]— which  could  not  be  said  to  offer  Hiiy  rivalry  to  the 
before- mentioned  work  by  the  same  master.  Another  design — a 
Greek  column,  of  no  established  order,  but  etegitnt  in  outline 
and  detail,  by  Mr.  Hutchinson  (.larke,  of  Hamilton;  two  by  an 
anonymous  contributor — a  Corinthian  column  with  a  garland 
wreathed  around  a  shaft  (!);  and  a  ("Gothic  mausoleum  of  must 
wretched  charater  and  miserably  rendered ;  with  a  Doric  column, 
having  ttculptural  ornamentation  by  a  liuston  sculptor,  completeu 
the  number  of  essays  Submitted  for  tliis  ii[j<|uestionabIy  attractive 
anbjcct.  From  amongst  these  tlie  cunituittee  have  selected  .Mr. 
Thun)nii't«Roman-C'omposite  column,  IH5fcct  in  height,  including 
statue,  to  be  executed  in  (juccnstim  slutie,  the  coniitruction  of 
which  is  to  be  immediately  commenced,  and  which,  when  com- 
pleted, will  doubrless  approve  itself  to  the  public  as  worthy  of 
Its  purpose  and  of  the  high  reputation  ol  its  auUior. — The 
Canadian  Jourrmi. 


EVIDENCE   ON   VENTILATION   AND   LIGHTING 
OF  THE   HOUSES  OF    PARLIAMENT. 

Awdytit  of  the  EvUettm  gitxii  be/nre  the  Si!le<rt  CommittM  a^ 
jiointrd  tn  Cotttiiter  tltr  yeiitUatifm  and  Lighting  <if  tke  HoOMt 
of  Parliament  and  tly:ir  ApptwUigu. 

{CottclVded  from  pa^t  3<4.) 
Ktno  (AtrBKn,  Engineer,  Liverpool) — Has  been  employed 
in  lighting  large  buildings.  The  most  important  building  which 
witness  has  been  employed  in  lighting  in  the  Fhilharmonic  HuIH 
at  Liverpool:  it  is  nither  more  than  lao  feet  long,  (SO  feel  wide, 
and  about  6i)  feel  high;  it  is  lighted  simply  by  a  row  of  jets; 
the  ceiling  is  coved.  Mr.  Cunningham  wan  the  architect  of  the 
room;  a  good  deal  of  attention  was  given  to  the  construction  of 
the  room,  in  order  that  it  should  be  properly  venlilat«d. 
Natural  currents  are  resorted  to  for  the  ventilation  of  the 
room  succensfully.  Never  heard  any  complaints.  The  centre 
part  of  the  ceiling  is  flat,  but  the  sides  arc  brought  down 
oy  curves  to  the  cornice,  whicli  Kurmouiitii  the  walls.  On  the 
cornice  are  nlace-d  the  lights,  which  are  simply  a  row  of  SfS  very 
small  nakcu  burners;  over  the  orche»iiH  there  is  one  large 
ctuHtered  naked  light,  containing  about  170  uf  the  same  lights 
as  those  on  the  cornice.  That  lights  the  whole  of  the  orchestra, 
but  the  re«t  of  the  room  is  lighted  from  the  cornice  by  the  con- 
tinuous row  of  light?.  The  Same  is  hohzontil;  a  small  jet  of 
fgiu^  is  always  burning  near  to  them,  so  thai  when  the  large 
supply  is  turned  on,  it  ioHtantly  lights  tt,  it  flasheK  at  onc«;  the 
large  sun-burner  or  cluster  is  lighted  by  n  small  jet  of  gas  being 
always  burning.  Each  jet  of  gasii4  nuthciently  uenrto  tho  next, 
that  if  one  is  lighted,  it  makes  a  train  throughout  the  burner: 
it  does  not  follow  that  they  need  necessarily  touch  to  do  that. 
The  lights  around  the  cornice  are  lighted  bv  band  in  sections. 
The  Kupply-pipe  is  not  a  continuous  isuppfy  throughout  the 
building,  but  there  is  one  large  main  supply  from  which  ther« 
are  branch  sectional  pipes;  one  pipe,  perhiips,  supplying  twenty 
burners.  A  portion  of  the  hitticed-worlt  uf  the  cove  falls  forward, 
forming  a  trup-door,  and  then,  by  a  staff,  the  twenty  lights, 
which  have  been  turned  on,  are  ligbted,  and  the  person  goec  to 
the  next  aud  turns  on  another  section,  and  so  lights  the  whole. 
The  greater  portion  of  the  light  is  produced  by  the  direct  light 
from  the  cornice.  3000  cubic  feet  per  hour  are  consumed  in  tbe 
Hall,  which  will  cost  9f.  The  horizontal  light  has  been  used  in 
Liverpool  four  or  Ave  years.  The  ro«e  light  is  a  combination  uf 
vertical  flanie>i;  the sun-burneracombinationof  horizontal tlames. 
There  is  a  cone  of  metal  over  the  cluHtered  burner,  over  the 
sun-burner;  thin  cone  or  exit-pipe  is  only ~(* inches  in  diameter, 
and  even  that  is  obstructed  by  means  of  a  valve.  That  arrangfr. 
ment  is  neco^^nry,  in  order  to  get  tfie  flames  of  the  Kun-bunier 
to  burn  horizontally;  for  if  the  full  amount  of  draught  up  that 
central  pipe  were  allowed,  the  flame  would  be  drawn  togetfav 
u)i  the  lube;  but  when  that  tube  in  used  for  purposes  of 
ventilation  (and  a  very  powerful  ventilator  it  becomes),  it  is 
surrounded  by  other  tubes  of  a  much  larger  size.  The  rarefac- 
tion produced  within  those  larger  tubes  by  the  heat  of  the 
central  pipe  ia  so  great  that  a  very  powerful  current  rushes  up 
those  exterior  tubes.  There  is  h  valve  in  tho  ventilating-pipe 
over  the  clustered  lightii.  It  is  simply  a  circular  disc,  supported 
on  an  axle  which  cnn  be  either  turned  in  a  vertical  pomtion  in 
the  pipe,  or  in  a  hori<Euntal  one,  so  that  the  quantity  of  draught 
in  the  pipe  can  be  regulated  by  the  position  in  wliicb  the  lUiO 
of  metal  is  placed.  It  never  is  cloned,  the  current  is  only  mode- 
rated; but  even  if  it  were  cluxeH,  the  products  of  the  com- 
bustion wotild  eiic^ipe  over  tbe  edge  of  the  cone,  and  immediately 
Hciw  up  the  Hurruuuding  tubus.  Tliey  are  concentric  tuben,  the 
burner  being  in  the  centre;  then  around  the  central  pipe  or 
cone,  which  contains  the  burner,  is  placed  a  large  cylinder,  and 
around  thiit  a  still  larger  cylinder.  These  arrangements  are 
nccesKrtry  to  secure  thcbuilding  from  fire.  Thoyareintroducc4 
not  simply  f<u- the  purpose^fif  veiiti].ition,hut  alto  for  protection. 
In  some  cases  the  cone,  the  internal  portion  of  this  arrangement, 
is  nt  a  dull  red  heat:  it  atfordij  an  immense  amount  of  ventilntioD. 
The  air  enters  the  room  forthoKupidy  that  is  taken  out  by  these 
pipes  all  along  the  side.-!  of  the  wall,  about  5  feet  from  the  level 
of  the  floor,  through  pcrfurateJ  xincplntcs;  it  i^  either  cool  or 
wurm  air  ati  the  ca^e  may  require.  Witnevs  baa  seen  the  con- 
trivance adopted  in  the  House  of  Commons  at  present  for 
lighting.  Ih  of  opinion  that  no  advantage  would  be  gained 
by  having  ground  gliis.«  placed  beneath  the  lights.  There  is  do 
doubt  that  great  advantage  is  derived  in  thelightiog  of  a  room 
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I         from  tlie  rolotir  of  the  vrnll;  white  is  the  beet  for  economieini; 
I  the  light.     I*  of  opinion  that  the  li^htK  mi^lit  he  i4U  arriinjfcd  in 

I  the  preseot  Ilou^e  of  Commons  that  there  should  be  no  offensive 
shaanw.  The  House  of  CV»minoni4  nii^ht  be  liwhted  very  dif- 
ferently from  whnt  it  is.  Witneifs'ii  principal  objection  to  ii  is 
its  inefficiency,  and  it  is  kUo  unsifrhtly.  It  is  nlvrnvs  desirable 
that  the  lisht  tihould  be  placed  an  much  as  possible  above  the 
line  of  A-ision.  The  same  syfttem  of  lighting  might  be  adopted 
in  the  cornice  in  the  stjUHre  purl  of  the  House.  It  might  be 
lighted  by  a  combination  of  sun-burners  nnd  lights  round  the 
cornice.  WitnettH  doe«  not  contemplate  that  there  would  be  any 
flickering  in  the  light. 

Petce  (Hexbt  Cbi'ger,  CE.) — Ilatt  been  upirardt  of  twenty 
years  engaged  in  warming  and  ventilating  butldiogs.  About 
twenty  year«  ago  he  tuuk  out  a  pntent  for  a  new  hot-water 
apparatus.  His  system  hiid  been  applied  at  Windsor  Castle  and 
Culney  Hatch  Lunatic  Asylum.*  Haw  warmed  neveral  county 
pritunt  and  county  limntic  asylums,  and  other  public  buildings. 
He  adverted  to  an  asylum  wliich  ho  ha*  recently  completed  in 
the  county  of  Wilts.  At  ^Vindsur  Cattle  he  de)teiided  almost 
entirely,  and  at  nil  seaBuna,  upon  what  is  called  natural  or  spon- 
taneouB  ventilation  and  warming.  At  Culney  Hutch,  in  the 
winter,  they  relied  entirely,  and  obtained  all  the  results  that  are 
required  there,  by  natural  ventilation  also;  but  in  the  summer 
they  have  the  artificial  motive  power  of  a  furnace  for  occasional 
use;  constant  use  of  it,  even  in  summer,  is  found  unneceDsary. 
But  in  the  Wilts  asylum  the  warming  power  is  hot  water,  nnd 
the  ventilating  power  is  hot  water  aluo.  He  mentioned  that 
particularly,  because,  in  his  judgment  and  experience,  that  is 
the  right  combination.  He  used  the  hot-wnter  roil  as  an  ertract- 
ing  power ;  it  is  preferable  to  the  furnace,  a«  there  are  none  of  the 
fluctuations  tn  the  one  that  there  aro  in  the  other.  He  recom- 
mends the  following  method  for  warming  and  ventilating: — 
"One  feature  of  my  method  of  warmiiig  in  tn  accumulate  a  large 
amount  of  warming  power  in  a  comparatively  moderate  spac«. 
I  centralise  it.  I  do  not  mean  that  if  I  have  a  very  large 
building  to  warm  I  place  the  whole  warming  power  at  a  central 
point.  I  do  not;  that  is  htghtr  injudicious,  and  involves  a 
great  deal  of  expense  and  difficulty.  Another  essential  feature 
of  my  system  of  warming  and  ventilating  ie  to  pay  a  scrupulous 
regard  to  the  relative  and  proper  proportion  of  the  areas  of  the 
air-pK!iKagea.  For  instance,  the  mam  durtn  should  be  calculated 
with  areas  equal  to  the  precise  demand  that  will  be  made  upon 
them;  then  all  the  tributary,  all  the  branch  flues,  muet  have  a 
relative  pnjportion  of  area  to  the  main;  so  that  in  fact  the  whole 
thing  is  sviitemiitisod.  If  a  heating  chamber  for  a  large  building 
like  Cotney  Hatch  were  to  he  centralised,  you  would  scarcely 
be  able  to  move  the  air  through  it.  When  I  mention  that  at 
Coliiey  Hatch  we  have33,000fluperlicialfeet  of  warming  surface, 
nnd  that  that  building  is  IflO(>feet  long,  if  the  power  were  placed 
centrally  you  would  have  to  move  the  air  horizontally  90(>  feet 
right  and  left;  and  as  you  would  want  to  reach  the  remote  parts 
to  produce  the  same  effect  as  in  the  near  ones,  the  channels  for  air 
must  be  of  a  uniform  area  througlinut,  which  would  involve 
enormous  expenses."  His  method  is  by  low-pressure  hot  water; 
fixing  ttie  maximum  temperature  in  most  cases  at  170^,  that  is 
4S^  below  boiling  point.  Vuu  cannot  bring  atmospheric  air  in 
contact  with  the  tuirrace  at  'iX'A'^  without  impairing  its  qualities. 
He  Bdopts  the  fl»>cending,  the  natural  movement  .ilunyi^  and 
relies  principally  upon  the  natural  force  of  the  differeiiceK  of  spe- 
ci6c  gravity,  .ind  only  adds  artificial  force  at  that  point  where 
nature  fails  to  be  sufiicient;  and  whenever  the  warming  power  is 
in  operation,  which  it  h  during  the  winter  season,  then  it  is  not 
requisite  for  artificial  power  to  be  added.  It  is  only  when  there 
is  a  tendency  to  approximate  in  temperature,  and  when  the 
specific  gravity  of  the  external  air  nnd  the  interna)  nearly 
approach  each  other,  that  it  becomes  necessary  to  assist  nature 
by  the  application  of  artificial  motive  power.  All  systems  of 
w&rming  tend  more  or  less  to  alter  the  natural  hygrometric  and 
electric  states  of  the  air.  For  every  additional  ^'r  of  Fahrenheit 
that  the  air  is  raised  in  temperature,  its  capacity  for  moisture  is 

■  Tb(  fnlliiuinf  nuEillc  biilldlnp  h«vc  alM  tw*n  wam«d  aiul  rrnUtAlrd  bj  Mr.  II. 
C.  Prlot;— Wilu  CMurity  I.<i[<alk  A*ylum  ;  LIikdIm  t'micty  Ltinnltc  A()lumi  tit\- 
caUrand  Rulltotl  (•^jiiilk  Aaylun  lOxrunlaiul  Itrrki  l.unaUcAaflr.m  ;  Buiki  County 
I.uBaUc  Atylutn;  V»k  Cciuily  frituD)  (.ftocalrr  Ctniatj  PriKini  Oifurd  C«unly 
PrtBOD)  The  6miU  fax  UosplUU  tilgbfatet  Naval  HoapliBl,  L'UtUmi  ¥<ntr 
HmvIUI.  Bedford)  Cotinty  InbrnwrY,  VttUj,  atw  li-iUiiln|«i  Btrnifi  Oouiil)'  Courli. 
Dcrwy  UWvfMa  Training  ItuUluUon;  L'hnUr  Uiucvaan  Traialiif  ImUIdUoh  ; 
HochMCcr  Dlocaan  TralolDH  li>*tlt>ttl«ni  Oxford  DIommb  Trakatnc  UuUgilao  « 
Harlboroucli  Cla'sr  CullrKc;  Circucnicr  AffrkuIturMl  C«11t|«i  AdoiTndiv  ll«pafi- 
nanC,  Sauaract  bciuc,  Kolla  Covrt  and  Lttaiiali  laaUtuUoa  Of  CIrll  lCa|lB««taf 
I  Attnl  ttclKKilt  Ipwircat  Itatrtsn'  CamU 
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doubled.  The  low-pressure  hot  water  disturbs  the  balance  of 
the  air  much  less  than  the  higher  one;  because,  with  the  low- 
pressure,  limiting  the  maximum  of  temperature  to  ITO",  the 
temperature  of  tlie  in-flowing  air,  which  is  of  the  greatest 
importance,  can  be  limited,  and  it  is  found  that  that  limit  ran 
be  fixed  at  W^.  His  objections  to  the  descending  movement 
arc,  that  it  necewitatpa  artificial  power;  it  will  not  act  excejit 
under  compulsion;  then  it  briniCH  tlie  vitiated  and  breathed  air, 
tliat  ought  to  be  carried  away,  and  not  breathed  over  again, 
down  to  the  lungs  to  he  re-inspired.  It  also  tends  to  subvert 
another  natural  law  by  keeping  the  head  in  the  hottest  medium 
and  the  feet  in  the  coldest,  and  the  ventilation  is  arrested  alto- 
gether Lf  the  motive  power  is  not  kept  in  constant  operation; 
whereas,  in  greater  portimi  of  the  year,  nature  will  accomplish 
it,  if  allowed  to  duso.  He  should  aim  at  keeping  the  temt)«ratur« 
at  65^.  Five  cubic  feet  per  minute  U>  each  per*un  wotila  sustain 
a  thoroughly  pure  atmosphere;  3  feet  per  second  would  Ito  a 
proper  velocity.  There  is  a  fixed  law  of  cooling  applicable  to 
windows :  it  is  that  it  cools  down  the  nir  of  a  room  from  whatever 
temi>eniture  it  may  t>e,  to  the  temperature  of  the  external  nir, 
at  tlie  rate  nf  1^  cubic  foot  per  minute  for  every  superficial  foot 
of  glass.  This  applies  to  glass  placed  under  any  form.  The 
mode  of  lighting  the  House  is  a  very  important  ingredient  in  the 
plui  of  warming  and  ventilation;  if  the  mode  of  lichting  be  one 
that  K^ncrates  a  large  amount  of  heat,  it  m.iy  produce  a  greater 
power  of  rarufaL-tiun  than  is  required  for  ventilation.  There 
would  then  be  great  difficulty;  an  excess  of  air  would  have  to 
be  drawn  to  answer  that  rarefaction.  The  downward  radiation 
of  heat  from  the  ceiling  is  a  most  important  consideration.  It 
is  very  easy  to  account  for  the  bad  smells.  The  air  in  allowed 
to  come  in  contact  with  all  sorts  of  things  and  all  sorts  of  persona, 
the  channels  being  thoroughfares,  aud  the  nature  nf  tlie  surfaces 
of  those  large  piuciages  being  objectionable.  Witness  saw,  in 
what  is  called  the  Mixing  Chamber  under  the  House  of  Commons, 
no  lesM  than  six  persons  dusting.  The  present  system  of  venti- 
lating the  House  is  altogether  bad  and  unsatisfactory.  Mr. 
Price  stated  his  system  of  warming  as  follows: — A  rising  pipe 
from  the  boiler  opens  into  a  square  vessel,  technically  called  the 
expansion-box,  to  admit  tlie  increased  bulk  which  the  water 
takes  by  being  raised  in  temperature,  and  it  also  leaves  a  certain 
space  for  the  escape  of  the  air  which  is  held  by  the  water  when 
cold,  and  set  free  when  warm.  The  heated  water  that  rises 
from  the  boiler  flows  along  a  feed-pipe,  which  has  the  same 
number  of  fianges  and  aoerturefi  as  there  are  flat  vci^HeU.  There 
is  a  corresponding  fecu.  or  rather  return  pipe,  which,  in  like 
manner,  is  attached  to  the  lower  ends  of  the  flat  vessels,  and 
brings  back  the  cooled  water  to  the  boiler  to  he  re-heated  and 
re-circulnted  through  the  flat  vessels  or  air-warming  surface. 
This  supply-cistern  maintain-t  the  water-line  (which  is  of  course 
above  the  feed-pipe),  and  keeps  the  whole  apparatus  charged 
with  water— cold  water  in  the  first  instance,  and  of  one  tempe- 
rature. The  equilibrium  is  disturbed  and  motion  imparled 
simpiv  by  the  action  of  the  (ire;  then  the  hottext  part  rises  here, 
and  the  coolest  returns  to  the  boiler.  It  is  like  the  circulation 
of  Idood  in  the  human  system,  it  keeps  flowing  out  and  returning 
back  in  the  same  manner.  The  effect  of  this  form  and  disposi- 
tion of  the  warming  surface  is,  that  every  one  of  the  flat  vessels 
answers  the  purpose  of  spreading  out  the  hot  water  which  is 
rapidly  circulating  through  tliem  into  numerous  and  thin 
streams.  The  thickness  of  the  sheets  of  water  is  iX  inch,  and 
the  air  spaces  between  these  flat  vessels  are  1^  inch  also,  so  that 
there  is  an  alternation  of  thin  and  numerous  streams  of  water 
with  equally  thin  and  equally  numerous  streams  of  air.  Theair 
from  the  outward  atnioi>phore,  falling  by  its  own  gravity  down 
the  flue,  is  then  drann,  by  the  rarefaction  produced  by  the 
warming  vessuld,  into  the  chamber.  Then  the  single  current 
of  cold  air  thus  brought  down  Is  divided  into  4U,  30,  or  10. K> 
streams,  if  there  are  so  many  flat  vessels,  and  there  is  a  thin 
stream  of  air,  of  l)f  inch  tliii'k  and  3  feet  square,  touching  at 
each  side  each  pair  of  flat  vess^^Is:  so  that  in  fact  each  stream  of 
air  and  each  stream  of  water  thus  brought  into  close  c«>ntact  are 
each  of  only  ^inch  in  thickness.  As  these  surfaces  are  all 
arranged  vertically,  in  order  to  favour  and  develope  tho  natural 
upward  tendency  of  the  air,  the  air  passes  up  between  them  «vith 
a  freedom  and  a  velocity  that  causes  the  ituld  nir  to  abittruct  the 
caloric  of  the  water  very  rapidly,  and  thus  attempered  tills  the  air- 
chamber  with  hotter  and  hotter  water,  and  the  water  as  it  cools 
fluWM  back  with  a  propurliunute  and  accelerated  velocity  to  the 
boiler,  the  source  of  heat.  The  air,  on  the  other  hand,  rises 
continuously  upward,  and  never  returns:  there  is  no  mixing 
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nf  air.  Tlie  communication  U  unliroken  betwe«n  tlie  verlical 
shjift  nnd  the  air-paiisages.  It  hns  no  contm-t  witb  anything; 
notlting  tniuted  or  impure  can  touch  it  till  it  i«  dicchargeil  intu 
the  House.  The  npemtion  of  the  Rppu-atu»  upon  th«  hvjcro- 
metf  ic  state  of  ihu  air  is  not  attempted  till  the  air  iK-gins  to 
flow  towiird«  the  Ilouec.  SiippoM  the  interior  of  a  chnmbcr  to 
lie  four  brifk  vulU-,  round  the»e  are  a  certain  iiumlierof  corered 
tray^;  when  you  do  not  want  to  vaporise  the  air  those  covers  are 
down,  hut  when  you  want  to  vaponw)  it  you  throw  those  r^ver* 
open;  then  you  expose  the  surface  water.  The  air  ahaorbA  the 
vapour,  and  then  flows  onwards,  charfted  with  its  natural  amount 
of  moisture;  37^  of  Fulirenheit  additional  temperature  dotihlea 
tlie  e-apacity  of  the  air  for  moisture,  and  in  very  cold  wuatlier, 
and  especially  with  the  easterly  winds,  there  is  nn  absolute  dry- 
ness in  the  natural  atmosphere,  independently  of  any  operation 
I"  increase  its  temperature.  In  such  a  natural  condition  of  the 
atmosphere,  the  dew  pr.int  betn^  very  low  indeed,  a  certain 
amount  of  moisture  must  bo  impnrttMl  beyond  that  which  is  due 
to  the  air's  increased  capanty  for  moisture  arising  from  increafto 
of  temperature.  Tor  reducing  the  temperature,  stop-rocltc  are 
empluved.  They  are  shut  off,  wbicJi  stops  the  circulation 
<iireclly,  but  without  stopping  the  flow  of  fresh  air;  the  air  con- 
tinuing to  flow  over  the  surfacet*,  and  the  water  having  no  power 
of  return  to  (be  boiler  to  have  itn  temperature  restored,  i« 
rwiuced  10"  or  2i)Mn  tlie  course  of  fifteen  or  twenty  minutes. 
Tlie  iiygrometer  ascertains  the  <|uanlity  of  moisture. 

Mkkmn  (AtraEn,  CE.)— Is  io  charge  of  the  ventilation  of 
the  Ilouaes  of  Parliament,  with  the  exception  of  that  ]>ortion 
under  Dr.  ReiilV  i^unerintcndencc.  The  object  of  tlie  fcystem  of 
ventilation  of  the  {louse  of  Lords  ix  to  obtain  n  plenum.  The 
extracting  power  is  a  iste-im-jot  in  some  instances,  and  in  other 
instances  it  is  a  coil  of  pipea  heated  with  Kteam,  and  iHith  in 
some:  it  is  never  in  such  force  na  to  commence  a  vacuum,  except 
in  the  Smoking-room,  which  io  a  vacuum  ventilation;  if  itwerea 
plenum  ventilation  there  might  be  a  liability,  if  the  plennm  was 
jn  excess  in  that  room  ar.d  the  adjacent  corritjor  ami  staircane«, 
that  the  smell  of  tobacco  would  get  into  other  pnrts  of  the  build- 
ing: therefore,  whenever  the  daiir  of  the  Smoking-room  is  opened. 
Uie  air  goes  into  instead  of  out  of  it.  Si»lf.rei[ul«ting  metpr-i  to 
measure  the  supply  would  not  answer  for  the  Ilouae^i;  a  little 
anemometer,  by  simple  inspection,  tells  how  much  air,  at  the 
moment  the  ohBervation  is  taken,  is  thrown  into  the  building. 
The  pipes  are  heated  entirely  by  steam,  with  the  exception  of 
the  Journal  olTiuea  on  the  ground-floor,  which  are  healed  by  hot 
water.  The  steam-pipes  do  not  art  on  the  air  prejudicially  in 
the  temnering-vliamber.  where  the  air  is  first  admitted  in  con- 
tact witb  the  pipes;  the  temperature  of  them  is  seliloni  ho  great 
but  that  a  person'^  hand  could  bet>orncon  them.  Any  ipiantity 
of  cteamcan  be  admitted,  nnd  any  temperature  produced.  They 
»ro  diBtribnted  tlirimgh  a  large  chamber;  there  i*  a  rapid  circu- 
lation of  air  around  them,  and  that  keeps  the  temperature  of 
them  so  low.  The  preK^orc  of  steam  is  from  3lb.  to  Jlb.,  but  it 
is  wire-drawn  into  the  pinew,  m>  that  any  amount  of  heat  can  be 

Produced  in  the  pipes,  ibo  pipes  are' filled  with  hot  stc«m  at 
IS*  than  '21'i^^  or  rather  hot  vapour.  It  condenses  through 
tlie»e  pipes  into  water  more  rapidly  thun  it  is  supplied,  or  as 
rapidly  as  it  is  sopplicd,  therefore  it  distributes  itself  instantly 
into  a  rarer  vapour  throughout  the  pipe.  The  temperature  of 
air  in  the  tempering-ctiainber  can  be  reduced  14^  in  ten 
minutes.  The  tempered  air  is  mixed  with  the  warmed  air  by 
passing  the  former  from  the  tempering-chamber  into  a  channel 
that  conducts  it  into  the  Committee-rooms;  that  channel  has 
hUu  a  Hide  chamber,  in  which  is  the  additional  warming  appa- 
rntus.  The  tempered  air  is  permitted  to  pass  from  tiie  first 
channel  directly  on  into  the  secjmd  chamber,  where  the  warming 
apparatus  is,  and  may  be  parsed  through  both  at  the  same 
tin<e;  it  then  comes  u]i  into  a  chamber  whirh  i^t  under  the  prin- 
i:ipal  floor,  and  from  tlience  parses  through  other  ducts  to  the 
nwms  that  are  to  be  supplied;  so  that  for  each  of  the  Com- 
inittee-rooms  there  are  four  channel  of  supply,  two  fur  tempered 
■ir,  and  two  for  the  tempered  air  after  it  hai*  been  warmed; 
they  unite  in  one  chamber,  and  the  air  passing  from  that  through 
rtue^  to  chnmherx  under  the  floors  up  the  buttresses  to  tlie 
ceiling  of  the  room,  i«  therd  passed  through  a  trcllictMl  frame. 
In  this  passage  it  becomes  so  thoroughly  mixed  that  there  Is  no 
need  for  any  further  mixing  of  it.  A  dowtiMurd  ingress  of  air 
is  used  principally,  upward  subordioately.  In  the  Houiie  of 
Lords  the  ingress  is  in  the  centre  portion  of  the  ceiliug;  it  iii 
forced  up  from  the  fan  under  the  Iluu»e  up  vertical  channels. 
The  fan  is  in  the  cbaonet   near  the  teinpering-cUamber;    it 


throws  a  portion  of  air  into  the  chamber,  and  throws  am  _ 
portion  on  the  other  side  of  the  fan,  without  pacing  int4l 
tempering-chamber,  directly  into  the  House  of  Lurd^     The 
drawii  front  the  main  air-channel;  the   air  returns  horizonlall] 
down  into  the  blouse,  and  descemlit  Id  the  floor  before  it  ^eek«  f* 
its  exit.     There  is  power  to  obtain  air  from  the  throne,  am 
from  tlie  ends  of  the  side  framing.      A  series  of  flapH  placi 
along   the  risers  at   the   hack   «eatK,  admit   of  being  upcni 
some  two  or  three  inches;  there  are  aome  hung  on  centres  tb 
admit  of  being  opened  to  a  larger  extent;  at  the  table  there  isi 
aperture  about  Itt  inches  wjuare  on  the  top,  covered  with  a  finely^ 
perforata  piece  of  zinc.    In  the  Committee-room  of  the  Inquiry, 
the  tngresfi  in  from  the  ea-<«t  liide  of  the  ceiling  over  the  itindowa,. 
extending  some  two  or  three  feet  along  the  north  and  souti 
sides;  around  the  skirling;!  there  h  a  moulding  which  is  kepi 
some  short  distance  away   from  the  plinth  of  that  mouldi 
leaving  a  channel  of  about  .J-inch  wide;  at  the  top  of  the  wi 
framing  there  is  a  proviiiion  made  for  a  aupplv,  hut  it  i9  not  uaed 
The  egress  u  from  the  west  &ide  of  the  ceiling,  extending  rIsq| 
Some  few  feet  on  the  north  and  south  sides  eastward.     There  li 
a  coil  of  pi|>es  at   the  windows  for  giving  additional  warmth  ' 
the  window-side  of  the  room  in  times  of  very  severe  e:t4~terl)i 
winds  and  north-easterly  winds,  br  radiation;  it  i)i  very  dtfficur 
to  counteract,  unle»t  by  «M>me  local  heat,  the  efl'erl^  of  cold  froml 
such  largo  windows.     The  whole  of  the  Committee-rooms  for 
Inquiry  have  one  channel  tbroushoiit  the  whole  length   in  tha^ 
vaults  bcluw,  lOo  feet  in  area;  each  room  is  diiilioclly  setinrate4'| 
from  another  room  by  a  6re-proof  material  all  the  way  down  to" 
the  vaults;  from  the  vaulta  vertical  communication  is  made,  by 
four  channels  about  2  feet  square  each,  nith  the  horizontal  par(_ 
of  the  ceiling  in  each  Committee- room.     Two  of  the  flues  ar«" 
used  fur  warm  air,  and   two  for   tempered  air;  all    four  ore  ou^ 
usually  used  at  the  uimo  time.     For  egress  the  air  passu  ou^ 
upwards  into  a  channel  about  ■SOfeel  in  area;  that  goen  tlt|| 
whole  length  of  the  river  front  over  the  corridor,  and  paaMs  oufl 
through  a  tower  or  louvre,  whiili  is  situated  at  the  SpeaJccr'fl 
house,  and  another  at  the  Black    KihI's  house.     The  cbannell 
serves  for  twelve  Commit te^-roonifi  and  the  corridora,  and  i»  j 
drawn  along  by  a  stcHm-jct  and  by  its  natural  temperature — bf 
the  tempeniture  it  acijuires.     The  air  i»  forced  into  the  rooms 
by  a  fan;  tiie  ailmisslon  of  air  in  regulated  at  the  conimeocement 
by  four  valves  at  the  bottom  of  the  vertical  fluev  in  the  vaults; 
they  are  closed  when  there  is  the  requisite  qu.antity  of  air.     The 
ingress  of  air  to  the  House  of  Lords  is  at  the  rate  of  4  feet  per 
minute;  about   t  foot  from  the  ceiling  the  velocity  of  vitiated 
air,  where  it  passes  from  the  ceiling  upwards,  is  about  the  same. 
The  floor  of  the  House  is  of  iron  perforated,  covered  with  lead; 
the  whole  exit  takes  place  at  the  two  sides  of  the  ceiling,  and  a 
portion  from  the  riser  of  the  first  step  of  the  raised  ^eats  on 
either  side  of  the  House.     It  is  better  and  simpler  if  the  air 
enters  at  the  ceiling,  to  let  it  go  out  again  at  the  celling,  and 
not  by  the  floor. 

Leslie  (John,  Kngineer) — Considers  that  drawing  air  down 
long  open  brickwork  shafts;  pulling  it  by  means  of  powerful 
steam-engines  along  damp,  dirty  cellars  ond  vaults;  m<iisteaing 
it;  causing  it  to  pa^s  over  heated  iron  surfaces;  temperitig, 
moistening,  and  equalising  it — destroys  uU  the  original  fret>hneM 
and  purity  of  the  air,  and  forms  a  most  deteriorated  mechanical 
mixture,  combining  dust  and  other  inipuriliea,  and  producing  an 
atmosphere  injurious  to  the  health  and  comfort  of  thuae  who  are 
compelled  to  breath  it.  Objects  to  the  manner  in  which  the  air 
is  forced  through  a  number  of  small  apertures;  the  velocity  of 
these  separate  currents,  impinging  on  the  human  bo«Iy,  causes 
awnsation  of  cold,  and,  by  experiments  be  showed,  lonered  thu 
thermometer.  Tho  cgreiui  of  the  air  is  most  objectionable:  the 
vitiated  air  pusses  through  slots  or  longitudinal  apertures  of 
about  an  inch  wide  all  rouud  the  edges  of  tho  pancU:  the 
ascending  current  strikes  against  the  whole  bottom  of  the  panel, 
causing  a  generiil  reverberation,  producing  eddies  and  current^), 
consequently  permitting  only  a  partial  escape  of  the  vitiated 
air;  the  rciuaindet  of  which,  by  this  reverberation,  is  caused  to 
difl'use  itself  again,  aod  return  into  the  general  atmuitphere  of 
the  room.  Witness's  remedieti,  which  he  would  propose  to  apply 
to  the  defects  of  the  House — reserving  hie  opinion  for  the 
moment,  that  the  Housuti  of  I'arli.-iment,  tho  Commiitee-roomis 
the  tudls  and  corridors,  could  be  much  better  warmed  and 
ventilated  separately,  than  by  any  one  combined  system  for  the 
whole  Iniildiugs — are,  that  he  would  leiul  in  fn*m  the  highest 
and  least  ubjectiunuble  sources  a  copious  supply  of  fresti  air 
through  glazed  earthenware  pipes,  of  large  diameter,  the  joiatf> 
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of  which  being  most  ^rfectiy  secured;  these  eArthennr«re 
pipeH  trnvertiin^  into  and  round  nnil  round  a  lnri;e  hentinf^ 
chamber;  t)ie  floor  nnil  wolU  nf  this  lieatin^^-chamber  lielnt;  mnde 
of  tire-brick  materinlR,  in  the  centre  of  trhich^  nnd  upon  the  tire- 
brick  floor,  he  wmjld  erect  one  of  his  putent  fire-brick  ^atee, 
with  an  independent  supply  oF  air  to  uti^uort  comlmtttiiin,  hy* 
means  of  wliich  any  desired'  temperature  of  the  ftir  circulhtinjf 
through  thoie  hennetictilLy-jiiintpd  ciirthcnvHru  pipes  could  he 
secured,  and  the  nir  from  them  could  lie  led  in  einiilnr  pipeti 
of  smaller  dimensions  to  the  different  points  rooms,  or  pince« 
re4|uiring'  the  i^upply;  the  hit  would  nowhere  be  brought  into 
contact  with  heateil  metal.  The  results  nf  the  present  nieiinif 
of  Hupplyinjf  oir  nnd  carryinff  off  the  vitiated  atmui^phere  of  the 
Committce-ruumtt  are  very  un«atiKfactory.  A  larfiu  quantity  of 
cual«  is  consumed  in  the  Committee-rooms;  one  quarter  u(  the 
coaU  would  bo«ulHcienl  on  witnot^'M  »>y4tem.  An  to  th«^  manner 
in  which  the  lunimittee-ninms  should  be  vrarmed  tirid  veatilated, 
he  should  lend  in  an  enlirelv  new  and  copious  supply  of  air 
throui;li  one  openin^^  in  the  /toor  of  the  rm>m,  taken  from  the 
outside  of  the  wall;  the  portion  that  was  for  warming  the  roimi 
would  pn^&  round  the  fire-place  to  be  Mifficiently  wnnned,  nnd 
the  ptirtioa  tliut  was  reserved  for  the  occasional  accelerutiun 
and  proper  support  of  combustion  would  be  contained  in  a 
chamber  immediately  before  the  fire-place.  This  air  he  would 
Cause  to  cirrul.ite  r«und  the  bottom  and  sides  of  the  ffrate.  and 
discharge  itMttir  into  the  room,  either  at  the  sides  of  the  fire- 
place or  at  the  opposite  end  of  the  room,  uh  miffht  bo  found 
moBt  c^invenient.  lie  would  have  aliio  n  timall  stipply  of  air 
brought  in  by  tlio  ^me  channel  to  mpport  or  accelerate  the 
curobustiiiu  iti  thvkt  ^rate  when  it  whs  a  very  cold  day,  (K)  as  to 
have  an  independent  supply  of  iiir  for  the  lire  biirninir.  without 
drawing  upon  the  ^en^ral  air  that  wim  in  the  room.  The  lire- 
brick  grate  he  would  make  iu  a  circular  form,  because  it  Is  moi^t 
easily  managed  by  increase  or  decrease  of  fuel,  according  to  the 
altcrationit  of  extt-rnal  temperature  which  w  frequently  occur. 
The  whole  fuel  uecesMiry  would  not  cohI  VJ.  a  day  ujmii  the 
average  fora  room.  The  egress  for  vitiated  air  would  be  dimply 
by  the  chimney,  as  v1o8e  to  the  ceiling  a8|kOK8iblo,  which  would 
answer  perfectly  well,  even  when  there  in  no  fire  in  tJie  j!rjite. 
He  would  shut  »»fr  all  blow-pipe  influences  from  the  floor  and 
sides  of  the  lluu^e;  abut  uu  every  srtrL  of  connection  mk  to 
descending  currents  of  air;  would  remove  the  whole  of  the  centre 
framin^t  and  panek  of  the  ceiling.  The  floor  of  the  fluui^ 
should  be  constantly  and  unifoi'mly  warm;  thi^  lie  takes  to  be  the 
basin  of  all  good  ventilation;  and  would  f^hut  off  all  influence  of 
air  entering  from  below.  The  cupply  r.if  air  Khuuld  Ite  Kelf-regu- 
lating;  the  removal  of  the  vitiated  atmosphere  Mhonld  pttHs 
quietly  away,  and  with  the  least  ptiKsible  frictional  interruption, 
'J*he  HUpply  of  nir  on  the  separate  system  of  warming  and  venti- 
lating the  House  would  be  similar  to  the  Committee-room 
detailed  abuvc.  The  supply  for  the  llniifie  he  would  bringdown 
from  the  exterior  uf  the  roof  in  glazed  earthenware  pipes,  (..'at- 
culatee  that  four  square  feet  of  Hupply-chnunels  would  be  amply 
suflicient :  two  fruin  the  euKt  Hide  of  the  llouHe  and  two  from  the 
weiit  side.  That  conttequeiilly  wuuld  necessitate  twu  Hrephice>', 
one  on  either  side  of  the  Houae,  The  exit  of  the  vitiated  atnio- 
aphere  would  be  through  the  liirgo  aperture  in  the  ceiling, 
conveyed  away  tliruugh  a  Kbaft,  the  moving  power  of  which 
should  be  a  mui>iU  fire-brick  open  grate,  cuHtiiig  for  fuel  about 
6(/.  a  day,  anil  which  power  would  remove  more  foul  air  from  the 
body  of  the  Houtte,  and  there  would  be  aroniieqrient  aceelunition 
of  supply  of  frptih  air  iih  you  increaAed  the  height  in  that  tiliaft. 
Propose*  open  fireplaces  in  the  Moiise,  so  a?  to  caune  a  current 
of  warm  air  to  ]iiisk  all  over  the  flour  of  the  House.  As  to  light- 
ing tlie  lloube,  thinks  lighting  the  gas-lights  during  the  time  the 
House  in  xitlinga  great  inconvenience.  Suspending  light*  from 
the  roof  is  very  dangerouit.  'I'o  avoi<l  tbei^t!  objectituiK,  he  t:tke» 
a  gus  supply  nil  round  the  edge  of  the  pnnels,  with  perfectly 
fixed  and  xecure  liglitH  iiiNule  of  the  opening.  U'oulil  appor- 
tion 3  cubic  feet  of  purified  caiinel  r^jal  f^a^  per  hour;  the  llou^e 
would  be  perfectly  liyhlcd  tor  'i*.  lid.  an  hour;  would  place  these 
lightei  one  foot  nbtive  tiie  existing  ceiling,  so  tliat  as  soon  as  the 
order  wan  given  for  artiHcial  light,  the  men  would  go  and  light 
those  burners  without  intermpling  the  House  at  all,  or  without 
the  chance  of  the  leant  accident  in  the  House  from  anything 
fidliDg'.  'I'he  chamber  which  is  now  called  the  royf  woulil  be  a 
cbamber  of  li)(l>t;  nould  plncc  no  ^obstruction  of  glasM  in  the 
panels  by  which  a  great  per-cent&ge  of  light  would  belo^t.  Ke- 
moving  the  panels  from  the  ceiling  would  nut  affect  the  hearing  in 
the  House.    The  failure  uf  the  ventilation  has  clueily  lu'iieu  from 


there  not  being  sufficient  means  of  escape  for  the  vitiated  air, 
C'onsiders  there  is  a  tireat  deal  too  much  care  taken  aa  regards 
forcing  air  into  the  House,  rather  than  takiui;  it  away.  Stated 
th«  importance  of  bin  burner.  If  3  feet  of  cannel  coal  gas  be 
taken,  jtrnj^erlv  purified,  and  passed  through  the  burner,  ho  can 
probably  get  the  amount  of  light  of  from  tiixteen  to  twenty  wax 
candles;  but  if  the  mode  of  consuming  it  bo  changed  by  putting* 
on  a  glass  a  little  longer,  be  decrensen  the  light  and  increases 
the  flow  of  gaM.  The  more  the  glass  be  elongated,  the  less  is 
the  light  and  the  more  the  gas,  because  the  ascending  current 
i-i  inrremed  by  the  length  of  the  chimney,  and  the  gas  being  of 
lighter  t^peoilic  gravity  than  the  ntniot*pheric  current  which  is 
parsing  thnuigh  it,  the  atmospheric  curient  takes  the  gas  away 
unproduclively  for  the  purposes  of  light.  Would  not  take  the 
respoiiKibility  of  the  red  hot  tube  mentioned  in  Mr.  King's 
evidence. 

Apfor.ii  (Okorok,  C.K.) — Has  paid  grcnt  attention  to  the 
suhJL-ct  of  warming  and  ventilating  buildings.  The  present  state 
uf  the  ventilation  uf  the  House  of  Commons  in  very  pleasant 
and  reifiilar.  U'itne^n  made  experiments  lo  ascertain  the  varia- 
tion of  the  temperature  of  the  House,  and  obtained  very  satis- 
factory rtiKultH.  Thinks  the  light  being  in  the  roof  is  decidedly 
the  best  pbin.  If  the  lights  were  put  outside  the  windows,  anil 
passed  through  stained  glass,  there  would  be  three  or  four  times 
the  heat  now  experienced;  there  must  be  so  much  more  light, 
and  that  light  must  strike  upon  the  coloured  gUsA,  and  make  it 
hot.  The  plenum  is  the  most  prefer.tbte  system;  he  would  use 
no  cxtnicting  power.  In  order  to  have  a  plenum,  care  must 
be  tnken  that  the  ingress  is  larger  than  the  egress,  otherwiaa 
a  forcing  power  m»«t  be  employed  to  keep  up  a  balance.  The 
passage  of  air  over  iron  pipe*  heated  with  steam  or  liot  wsler 
18  very  injurious  lo  the  qualities  of  the  air;  so  much  so  that 
he  uses  a  self-regutating  gas-stove.  \riinew(  has  one  in  use 
at  his  own  hous«>;  it  ii4  a  xquare  iron  c;ise,  with  a  large  gas- 
buruer  Inside.  There  is  a  connection  uf  almut  looo  feet  of  pipe 
from  the  top;  tbuair  goes  up  the  stove;  the  pi}iesarea11  vertical, 
and  connected  with  the  bottom  of  the  stove  as  well.  There  is  a 
current  of  nir  through  the  stove  down  the  pii>eH,  which  comes  to 
the  holtom  of  the  stove  again.  And  besides  that,  there  is 
another  connection  to  cnrrj'  off  a  certain  current  of  air  up  the 
chimney,  to  give  more  warmth  up  the  House.  By  that  means  a 
very  Infire  surface  altogether  is  obtained.  There  are  about  I00(i 
feet  of  pipe,  which  i*  kept  at  a  very  low  temperature,  and  then 
the  heat  of  the  stove  is  regulated  by  a  self-acting  thermometer, 
about  two  stories  away  from  the  stove — that  is  to  say,  upi^tairs; 
nnd  when  the  HouRe  gets  haJf-a-drgree  warmer  in  the  staircase, 
the  gas  is  turned  off,  nnd  put  completely  out,  except  in  the 
cigar-jet,  which  is  a  little  jet  merely  kept  alight,  being  handy. 
Uy  that  means,  the  instant  the  House  is  warm  enough,  then  the 
stove  is  out,  and  afterwards  the  House  gets  cool.  .Mr.  Appold 
said: — Supposing  I  am  going  to  have  a  party,  lighting  and  other 
heat  warms  the  place.  My  stove  is  then  put  completely  out, 
nhicli  before  1  found  a  uuisance  with  the  stove.  Witii  hot- 
water  pipes  you  have  your  hot  water;  your  friends  come,  and 
the  House  kee[ii^  warm.  I  think  there  ought  to  hare  been  here 
a  very  large  chamber  to  heat  the  House,  so  as  to  get  about  the 
quarter  ut  the  sixeof  thi«  room  with  gun  inside,  and  pipes  passing 
through  that  channel  and  air  through  the  pipes.  The  instant 
the  H(iii!je  is  warm  enout;b,  instead  of  shutting  the  air  off  to  let 
it  out  in  contact  with  the  hot  pipeis  vou  could  let  the  gas  out 
entirely  if  you  like,  or  only  partially  out,  as  I  do.  I  go  out, 
and  noUody  knows  anything  about  the  siovc  but  myself,  and  it 
is  never  out  of  order,  except  1  show  it  to  some  gentleman  and 
forget  to  put  it  to  rights  again.  If  the  pipe  gets  too  hot,  the 
hygronietric  balance  is  destroyed;  in  that  case  1  only  care  about 
my  bed-room,  i  have  n  hygrometer  there;  if  the  atmosphere 
gets  t(K»  dry,  the  hygrometer  opens  the  valvo,  which  lets  about 
ten  quarts  of  water  on  lo  300  feet  of  pipen,  which  are  covered 
with  blutting-papcr.  In  ventilating  the  House  of  Commons, 
would  rt'guliite  the  tempcrnture  by  an  aperture  at  the  outlet; 
the  velocity  of  a  current  of  air  up«»n  a  dry-bulb  thermometer 
immediately  causes  the  lcm]>crature  to  sink;  the  air  should  be 
sifted  by  parsing  through  a  wire  gauze  at  the  source  nf  supply. 
Placing  two  or  threw  thicknesses  ol  hatr-cluth  over  the  floor 
where  the  members  walk  would  remove  all  the  incovenicnce  at 
present  felt  from  the  dust,  and  tend  to  improve  the  diffusion  of 
the  air.  Has  insjiected  the  plan  of  lighting  the  Philharmonic 
Concett-ruum  at  Liverpool;  approves  of  the  sun-burner  method 
of  lighting  as  adopted  at  Liverptad;  it  wuulil  do  very  well  in  the 
House  of  Commons,       I'he   side-ligbts  adopted   at  Liverpool 
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would  not  hi  applicnlile  for  the  prMent  lluuoe  of  Commons. 
Prefers  the  present  eystom  of  lighting  the  lluuee  of  C'otamuns, 
in  conjunction  with  the  «iin-hurner,  to  any  other,  b«cauae  it 
takes  the  productn  of  combuMtiim  off  no  welL 

HnowN  (TnoMAs.  Architect,  Edinburgh) — IJas  erected  several 

Suhlic  huildingM;  nlmu<ft  all  the  priituiiFi  erected  or  enlarged  in 
cotland  fur  the  last  twelve  jears  have  passed  through  uritne«!f's 
hnnd^.  Dr.  Ileid  hBiii  niude  from  time  to  time  several  sugges- 
tions on  the  subject  of  ventilutiun.  ^Vitneti^  find* every  day  that 
the  more  he  attends  to  carrying  out  the  views  which  he  suggested 
when  fair  opportunities  occur,  the  better  he  HucceedB.  He 
introduces  his  syRtcnt  of  ventilatinn  from  prison  to  prison  as 
they  go  on.  He  introfluced  the  descending  current  of  ventilation 
into  the  prison  at  Berwick;  thiu  prison  was  erected  under  the 
management  of  the  English  Board  of  Commission  em.  Vl'itaess 
prefers  the  nscending  current  to  the  descending.  The  arrange* 
raonts  for  warming  and  fur  the  escape  of  air  are  very  nearly 
perfection,  if  they  were  properly  mtinnged.  It  is  possible  to 
carry  out  a  Kyntem  of  ventilation  without  making  nse  of  the 
windows  as  a  meiins  of  ingress.  ^Vitness  has  no  objection  to  the 
supply  of  sir  for  the  House  being  taken  from  the  vault*,  provided 
they  are  kept  clean  and  absolutely  dry.  Mechanical  power 
need  not  be  used  for  forcing  the  air  in,  as  quite  sufficient  air 
coald  he  obtained  without  it.  The  furnace  in  the  shaft  witness 
conaidem  to  he  a  very  munngeable  power,  and  preferable  to  the 
jet  or  fan.  There  does  uot  appear  to  be  any  unueceft&ary  appa- 
ratus used  in  the  wnrming  and  ventilation  of  the  House,  ihe 
lights  very  much  assist  the  ventilation  of  the  House.  In 
bringing  air  in  nt  the  roof  and  carrying  it  out  at  the  roof, 
witnesi*  doubts  whether  it  would  go  down  to  the  floor.  Witness 
showed  the  difficulty  of  working  a  system  of  ventilation  where 
the  floor  is  made  both  the  ingress  and  egress  of  the  air.  but  with 
respect  to  certain  parts  there  is  no  difficulty.  Mr.  Brown,  in 
relation  to  thii^,  informed  the  Committee  of  the  following 
arrangement: — In  some  of  the  prison  cells  the  inmates  use  a 
chamber  ves&el  of  ordinary  earthenware,  and  in  the  wall  close 
upon  the  floor  is  formed  a  small  cast-iron  box  with  a  door  upon 
it,  in  which  this  vensel  is  set.  ^V'hile  drawing  off  the  air  from 
the  cell  at  the  ceiling,  we  have  also  a  draught  on  this  small  box  to 
take  away  the  effluvia.  M'e  are  there  then  drawing  off  at  both 
iloor  and  ceiling.  In  the  one  cuee  It  is  a  small  flue,  and  in  the 
other  it  is  a  large  one.  There  is  a  pipe  attached  to  tlie  box 
which  contains  the  uteusil,  which  goes  into  some  fine,  and  there 
is  a  method  by  which  frum  a  certain  portion  of  the  fluor,  you 
draw  otf  foul  air  at  the  same  time  that  you  draw  the  general 
foul  air  of  the  chamher  from  the  ceiling.  Ho  never  found  the 
air  damaged  In  any  way  by  heating  it  with  hot-water  pipes. 

8tepof.>»o.s  (KonF.uT,  M.P.,  CE.)^ — Has  been  down  to  Liver- 
pool to  look  at  the  lights  in  the  Ffailharmuuic  Concert-room. 
The  chief  feature  was  the  great  advantage  of  the  extreme  dif- 
fusion of  light.  The  diffusion  was  almost  as  uniform  as  the 
light  of  day,  and  not  unpleasant,  excepting  under  the  sun-burner, 
which  is  pimply  f<ir  lighting  the  orchestra.  The  cornice-light 
would  be  inapplicable  to  the  House  of  Commons;  it  would  bo 
brought  down  to  too  low  a  level.  Witness  aluo  cuUNtderx  the 
sun-lights,  as  applied  in  the  Philharmonic  Koom.  would  be  an 
objectionable  mode  of  lighting  the  Huuhc.  Sun-burners  for 
such  pur]>oses  as  lighting  an  orchestra  or  a  small  space  from 
above,  so  as  to  give,  as  it  were,  a  radiance  as  over  the 
nltar  of  a  church,  the  effect  is  very  beautiful:  but  if  sixty- 
four  of  these  clusters  were  diffused  over  the  flat  part  of 
the  ceiling  of  the  Huuse  of  Commons  the  effect  would  be 
extremely  good.  The  effect  of  the  light  in  the  Philhurmoniu 
Room  at  Liverpool  is  very  rauL'h  the  same  as  the  effect  of  Dr. 
Ueid's  lights  in  the  hollow  pyramids,  because  the  room  has  been 
liimply  plaKtereil.  and  it  is  nuw  perfectly  white;  therefore  a 
great  deal  of  reflected  light  comes  to  the  eye,  and  perhaps  the 
larger  bulk  of  it  is  i<till  reflected  light;  nlthuugh  the  lights  are 
not  screened,  they  extend  over  such  a  large  surface  that  the  eye 
does  not  receive  frum  anyone  point  an  inconvenient  amount  of 
intensity.  Dr.  Ucid's  npinion  bh  to  the  lighting  of  the  Houmi 
appears  to  correspond  with  witness's;,  as  Dr.  Keid  first  of  all 
proposed  to  put  a  Mt-parate  light  in  eacli  panel.  Witness  objected 
to  this  in  the  beginning  to  save  expense,  but  thinks  Dr.  Heid 
was  perfectly  right.  The  hollow  pyramids  are  not  very  sightly, 
but  might  oaiiily  he  made  so.  At  present  the  ligliling  in  so  con- 
trived as  to  have  a  very  material  and  beneKcial  effect  on  the 
ventilation;  placing  there  sixly-foitr  sunlights  in  the  panels 
would   not    interfere  with   the  ventilation,   but  would   rather 
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improve  it.  The  system  of  nin-Hghla,  in  an  economical  point  of 
view,  is  to  be  recommended.  Witnetw  does  not  object  to  the 
shadow  beneath  the  galleries;  and  is  of  upintoa  that  it  la 
desirable  tluit  there  should  be  some  |>ortions  of  the  House  on 
which  the  eye  may  rest  without  being  affected  by  ihc  large 
amount  of  light  necessary  for  business  purposei;  a  mitigated 
light  might  easily  be  thrtiwn  under  the  galleries.  Making  an 
increased  number  of  openings  in  the  ceiling  of  the  House  would 
not  interfere  with  the  acoustic  principle  upon  which  ii  has  been 
constructed:  the  roof  being  bruken  up  is  beneficial;  its  flat 
surface  is  perhaps  objectionable;  if  it  were  broken  up  it  would 
prevent  any  confusion  of  sounds.  Witness  considers  all  the 
apertures  fur  egress  too  contracted;  n  number  of  small  aperture* 
is  by  no  means  equal  to  the  same  area  in  a  large  one-  There  is 
no  difficulty  in  ventilating  downwards  or  upwards.  In  the 
House  of  Commons,  which  ia  occupied  at  night,  and  where  an 
abundance  of  light  is  neoesBary,  it  would  be  counteracting  the 
very  tendency  which  that  liglit  has  to  ventilate  the  House,  to 
have  the  access  of  air  from  above;  but  in  the  Committee-rooms, 
which  are  used  only  during  the  day,  it  Is  a  very  good  plan.  He 
would  certainly  not  have  the  access  for  fresh  air  aad  the  e^raaa 
for  vitiated  air  on  the  same  level.  

Iteport  qf  Memrs.  S.  W.  DauJwiy  Architect,  and  ff.  C.  Priee^  CW. 

Amongthe  principal  defects  in  the  present  systems  of  warming 
and  ventilating  the  Houses  of  Parliament,  three  may  be  speci- 
fied as  demanding  the  gravest  consideration:— First,  the  general 
supply  of  atmospheric  air  to  the  Houses,  which  is  insufficient  in 
quantity;  secondly,  the  nature  of  the  temperature,  which  is 
irregular  and  conflicting:  and,  thirdly,  the  quality  of  the  air, 
which  is  BO  inferior  as  to  be  unfit  for  respiration. 

It  naturally  follows,  and  such  indeed  are  the  actual  complaints 
urged  against  the  present  systems,  that  the  interior  temperature 
of  the  House*  is  frequently  either  too  hot  or  too  cold.  That 
the  ventilation  is  inoHt  cnmmunly  insufficient,  and  at  other 
times  excesi-ive.  That  there  is  n  prevalency  of  unpleasant 
odours.  That  the  effect  of  the  general  atmosphere  of  tb« 
buililing  is  to  excite  sensations  of  closeness  and  oppressioo;  and, 
in  short,  that  there  \%  nearly  a  total  absence  of  that  coosciout- 
ness  of  elasticity  and  freshness  which  ia  incident  tutbebreatfaiag 
of  the  natural  atmosphere. 

In  seeking  for  the  grounds  of  these  complaints,  and  the  sources 
of  these  great  and  undoubted  defects,  we  have  arrived  ai  the 
conclusion  that  the  insufficiency  of  the  general  supply  of  air  to 
the  Houses  arises  in  a  great  measure  from  the  imperfect  and 
conflicting  arrangements  which  have  been  made  for  the  itkgmn 
of  the  fresh  air,  and  for  the  egress  of  the  foul  air. 

A  largo  and  excessive  amount  of  mechanical  power  is  doubtless 
provided  for  propelling  the  air  through  the  channels  constructed 
fur  its  transit,  and  a  corresponding  power  ia  provided  fuc 
extracting  the  vitiated  air;  but  befuro  it  reaches  its  destination, 
whicli  is  the  interior  of  the  Houses  of  U»rds  and  Commons,  Com- 
nnt tee-rooms.  &c.,  its  progress  is  impeded  by  the  mechanical 
hindrances  of  a  countless  number  of  minute,  wire-drawing,  and 
friction-creating  oriiices  in  the  shape  of  perforated  iron  floors, 
porous  hair-carpets,  and  other  contrivances;  and  its  intended 
o]H>ration  is  uhi^tructed  by  arrangements  which  violate  both 
scientific  and  natural  principles,  and  even  reverse  the  intention 
of  the  inventor»i,  by  carrying  off  at  the  ceilings  the  air  that 
should  descend  to  the  floors,  and  drawing  off  at  the  floors  tha 
air  that  stuuilil  ajicend  to  the  ceilings. 

The  irregularity  and  contrariety  of  the  temperatures  are 
occasioned  by  the  tiu suitableness  of  the  motive  powers  emplojrcd 
for  moving  the  air  through  the  Houses,  and  the  nuutemus  and 
contrary  operations  perfurmed  upon  the  air  with  a  view  to 
attemper  and  otherwise  prepare  it  for  the  use  of  the  House*; 
tirst,  inflicting  upon  it  a  wetting  process,  then  a  drying  one; 
secuodly,  overheating  it,  then  cooling  it;  and,  lastly,  mixing,  or 
rather  attempting  to  mix  intimately  two  distinct  currenU  of  air 
at  different  temperatures,  both  being  propelled  in  parallel  cux- 
rcnts  with  cnnsiderahle  velocity. 

The  remaining,  and  certainly  the  greatest  and  most  serious 
defect  of  the  three,  the  bad  and  unwholesome  ijuality  of  the  air 
supplied  to  the  litmuses,  chiefly  arises  from  the  very  unsuitable 
and  impure  i^liaracter  of  the  air-paasage^  by  which  wu  mean  tho 
large  subterranean  vaults  and  other  channels  through  which 
the  atmobphfric  air  is  compelled  to  travel  from  its  first  descent 
down  the  Cluck  and  Victoria  Towers  to  the  interior  of  the 
Hoiue8  of  Lords  and  Cummoos,  Comotittee-rooou,  &c. 
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The  (Inrnp  antl  mouldy  state  of  the  surfaces  of  those  vanlta, 
and  the  large  umotint  uf  extraneous  and  contaminating  materiald, 
and  eren  nereons,  that  are  to  be  found  in  those  and  the  other 
channels  tor  nir  deRtined  for  the  nue  of  the  Hou^e^,  abundantly 
reveal  the  wmrce  of  much  of  the  deterioration  and  injury  suf- 
fered hy  the  air  id  its  pasaage  merely  through  these  interior 
thoroughfares. 

There  U  likewise  an  extensive  contamination  of  the  g^encral 
atmoapbere  of  the  building  proceeding  from  numerous  other 
MrarcM,  which,  Hlthough  they  o|>erate  but  indirectly  upon  thoee 
apartments  immediately  surrounding  the  Houses  of  Lorda  and 
CommonEi,  yet  materially  tend  to  Bf^grnvnte  the  eifect  of 
those  xpecihc  and  more  direct  influences  to  which  we  are  here 
adverting. 

We  allude  in  particular  to  escaped  of  gas,  leakaf^tof  steam, 
amell  of  oil  nnd  jointings  of  pipes,  suffocating  atmoAphere  of  the 
engine-room,  cnii.>iHion  of  naxious  fumes  from  open  coke  fires, 
and  generally  the  impure  atmospheru  uf  the  numerous  unventi- 
lated,  or,  at  all  events  iil-ventUnled,  passages,  ataircasca,  &c., 
which  exi$t  it)  all  directions. 

One  purpose  of  the  present  communication  being  to  present 
to  your  Committee,  in  few  and  concise  terms,  the  nature  of  the 
principal  errors  committed  in  deviling  and  executing  the  <>ys- 
terns  of  warming  and  \-entilatlon  for  the  Houbos  of  I'arltament, 
and  of  the  remedies  that  should  l>e  applied  to  them,  we  resignedly 
restrict  nurselvett  to  the  foregoing  hcadH,  and  not  because  there 
are  not  many  more,  and  tliose  very  f^ubstantiitl  objectiona,  to  be 
raised  against  other  miKtakeo  of  principle  and  practice  which 
have  been  committed,  but  because  we  presume  that  in  resjiect 
of  any  byslem  which  doen  not  thoroughly  and  successfully  deal 
with  conditions  of  such  obvious  importance  am  purity  and  whole- 
someness  of  atmosphere,  and  equality  and  uniformity  of  tem- 
perature, it  must  plainly  be  matter  of  very  secondary 
consideration  how  many  or  how  few  of  the  inferior  requirements 
mar  be  fultilled. 

We  recommend.  In  the  firnt  place,  that  the  present  practice  ol 
moving  the  air  through  the  ilouses  by  mechanical  ^mwer  only 
ahoald  be  abandoned,  and  that  fur  the  future  the  chief  reliance 
(except  in  the  summer  months)  should  he  u|H}n  the  natural 
power  of  the  spontaneous  upward  movement. 

Secondly.  'I  hat  the  downward  movement  of  the  air  currents 
shall  he  entirely  abandoned,  nnd  with  thi*  "noxious  fallacy" 
sliould  also  be  relinquished  the  fallacious  attempt  to  produce 
and  sustain  such  opposite  and  contrary  forces  as  the  plenum 
and  vacuum  principles  of  ventilation  in  the  same  rooms  and  at 
tfa«  same  time. 

Thirdly.  All  the  present  air-passages,  whether  for  the  transit 
uf  freKh  or  foul  air,  should  he  reconstructed,  or  at  all  events  so 
remodelled  as  to  combine  in  one  appropriate  and  uniform  syatem 
a  series  of  free  and  unobstructed,  but  closed,  air-chnnnels, 
arranged  in  strict  accordance  with  the  natural  upward  tendency 
of  warm  air  currents,  and  framed  with  a  scrupulous  regard  to 
the  greatest  possible  uniformity  of  form,  and  by  a  rigid  observ- 
ance of  those  definite  and  proportionate  relative  areata  between 
the  main  and  brancli  Huch,  without  which  we  do  not  hesitate  to 
assert  that  no  fiyetem  of  ventilation,  however  skilfiilly  devised 
in  other  re>*|)ects,  can  he  protected  from  those  adverse  and  ditt- 
turbing  iulluences  which  must  peril  the  success  of  any  scheme 
whatever. 

Fourthly.  Wc  advise  that  the  use  of  steam  at  230%  or  even 
'il^,  as  a  medium  of  heat  fur  giving  temperature  to  the  air- 
warming  surfaces,  should  he  abandoned,  and  hot  water,  at  a 
maximum  heat  of  ITU",  be  substituted.  Steam  over-heats  and 
uver-driea  the  air,  and  admits  of  no  gradual  control  over  the 
extensive  range  of  temperature  that  lies  below  ai2".  Hot 
water  can  be  employed  at  any  desired  degree  of  heat  below  the 
btriting  puini,  and  admits  of  the  mo^t  minute  and  gradual  con- 
trol over  that  range  of  temperature  which  lies  below  the 
degree  of  MIV;  a  point  of  the  utmost  importance  in  rela- 
tion to  one  of  the  mowt  essential  requirements  of  the  House 
of  Commons;  and  hot  water  likewise  affords  n  most  ready 
Mid  «imple  means  of  imparling  moisture  to  the  air  in  cor- 
rection of  any  undue  state  of  dryness,  whether  arising 
from  the  operation  uf  artificial  warming,  or  a  state  of 
absolute  dryness  in  the  natural  atmosphere  itself;  a  question 
this  of  considerable  interest,  when  it  is  remembered  that  the 
capacity  of  air  for  moisture  is  doubled  by  every  27^  Fahrenheit 
increase  of  temperature;  when,  as  is  also  known,  that  the  most 
•altlbriona  state  of  the  air  is  when  the  dew-point  is  not  less  than 
L 10^  nor  more  than  "Al^  below  the  temperature  uf  the  room.     And, 


moreover,  when,  as  is  likewise  understood,  that  evaporation 
tends  to  relieve  the  unpleasant  effects  of  imperfect  ventilation, 
by  producing  positive  electricity  of  the  air,  and  by  adding 
moisture  renders  it  a  good  conductor  of  atmospheric  elec- 
tricity, while  dry  air,  on  the  contrary,  is  an  extremely  bad 
conductor. 

Fifthly.  We  recommend  that  the  air-warming  surfaces  should 
be  vertically,  and  not  horizontally  arranged,  and  that  they 
should  be  so  altered  from  their  present  form  as  to  spread  out 
the  air  and  water  in  thin  and  numerous  alternating  streams; 
the  first  condition  being  essential  for  the  full  and  free  develop- 
ment of  the  natural  ascending  movement,  and  the  second  material 
for  the  rapid  abstraction  by  the  cold  air  of  the  caloric  of  Ih* 
heated  water.  These  features  of  the  wanning  surface  also 
involve  another  important  element  of  good  ventilation — namely, 
concentration  of  large  power  within  a  moderately  small  space. 

Sixthly,  and  last^*-  ^Ve  advise  that  in  the  manipulation  of 
any  system  provided  for  wanning  and  ventilating  the  Houses  Of 
Parliament,  that  the  attempt — the  worse  than  useless  attempt— 
tu  meet  the  continual  and  coaflicting  wishes  of  individual 
members  in  respect  of  temperature,  should  be  discountenanced; 
for  we  are  convinced  that  tne  operation  of  no  nystem  whatever, 
however  perfectly  carried  out,  can  he  made  generally  satisfactory 
under  such  a  course  of  proceeding.  Neither  are  any  Huch  futile 
attempts  necessan',  nor,  If  practicable,  are  they  advisable.  On 
the  other  hand,  we  beg  to  represent  to  your  C'ommittee,  In  the 
strongest  possible  manner,  that  In  our  deliberate  opinion,  a 
coarse  the  very  opposite  s)iould  be  pursued;  which  is,  that  the 
great  aim  of  the  person  in  charge  of  the  ventilation  of  the  HnuKe 
should  be  to  avoid  all  changes  and  ductuatiuns  in  the  ventilating 
power  whilst  the  House  is  sitting,  and  never  to  practise  any 
sudden  and  perceptible  changes  in  this  respect  during  that 
period.  There  are  doubtless  certain  contingent  circumstances 
oearing  on  this  point,  as  also  upon  the  temperature  of  the 
House,  which  are  of  ordinary  occurrence,  and  we  will  cite  one 
to  which,  by  common  con;«ent,  the  greatest  degree  of  importance 
iti  attached — namely,  that  adjustment  of  the  rate  of  ventilation 
which  is  supposed  to  be,  and  of  the  degree  of  temperature  which 
really  is  iniperative,  from  the  sudden  and  large  fluctuations 
whion  take  place  in  the  number  of  members  present  at  the  same 
time  in  the  House,  small  numbers  tending  to  a  deprcKsion 
of  temperature,  and  large  numbers  causing  an  inconvenient 
elevation. 

Now  most  certainly,  the  way  of  meeting  this  contingency  is 
not  by  suddenly  raising  or  suddenly  lowering  the  temperature 
of  the  House  5*^  or  IU%  nor  by,  with  equal  su(ldenne«i,  reducing' 
or  increasing  the  ventilation;  since  both  these  courses  produce 
strong  sensations  of  heat  and  cold,  and  powerful  impressions 
from  altered  velocity  of  the  air  currents. 

These  fluctuating  demands  must  assuredly  be  answered,  but  it 
ought  to  he  by  some  eimple  and  gradual  process;  not  by  opening 
or  shutting  an  indelinite  number  of  iogreas  and  egress  air- 
valves,  nor  by  the  projection  into  the  llouse  uf  forcible  and 
successive  hot  and  cold  currents  uf  air,  but  by  permitting  all 
the  ingTL'rfs  valves  to  reniain  undisturbed,  by  making  no  change 
whatever  in  the  amount  of  ventilation,  that  having  been  properly 
determined  before  the  sitting  of  the  House;  hut  by  simply  anj 
gradually  effecting  the  changes  uf  temperature  in  the  warming 
power,  which,  without  augmenting  or  diminishing  the  renewal 
uf  air,  will  in  a  sulGcienlly  short  space  of  lime  accomplish  the 
desired  end,  whether  that  be  to  meet  the  demand  arising  either 
from  a  sudden  increase  or  an  equally  sudden  decrease  uf  the 
number  of  members  In  the  House. 

Letter  to  the  CommiUce^  from  Mr.   WiUiam  BardmeU,  Architecf. 

It  appears  to  me  that  the  result  to  be  obtained  by  this  Com- 
mittee hinges  upon  the  Committee'):  opinion  of  the  aitcent  or 
descent  of  the  priwlucttt  of  combustion  nnd  respiration.  I 
unhesitatingly  nlhrm  that  these  products  ascend:  that  carbonic 
acid  gus,  as  found  in  coat-mines  or  in  well:*,  is  heavier  than 
atmospheric  air,  has  long  been  ascertained;  but  it  is  probable 
this  gas  is  never  found  in  an  uncombinsd  state,  or  rather  in 
noxious  quantities,  itt  the  surface  of  the  earth;  for  if  it  were  so 
existing,  then  would  the  basement -flours  of  our  houses  be  unin- 
habitable, and  the  Thames  Tunnel  would  be  impassable.  On 
the  contrary,  that  it  ascends  is  proved  by  the  smoke  from  our 
chimnejTB,  by  the  air  in  a  crowded  church  or  theatre  being  far 
more  agreeable  on  the  floor  than  in  a  gallery,  and  far  more 
agreeable  in  the  open  space  than  beneath  a  gallery;  further,  if 
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in  n  room  on  fire  you  remain  upriitlit,  yoa  will  be  Btiffbcaled; 
whereas,  if  you  creep  nlonjf  the  floor,  you  may  l>re«llie  iuoomfort. 
AJoreiiver^  if  in  frosty  weather  we  nee  the  breath  ninl  sweat  of 
horses  naccodinii;  into  the  air,  we  rony  confidently  itssume  that 
the  emanations  of  our  buflieK  are  coinhined  with  itufficient  culuric 
nnJ  ai{ueou«  vapour  to  carry  them  tolhe  topof  any  room,  ilow 
unwholeKome,  therefore,  anrl  rfei*lructive  to  health  must  be  the 
attempt  to  brin^  in  fresh  iiir  by  a  ceiling,  and  thui;  cause  the»e 
emanations  to  he  breathed  or  inhnled  over  and  over  aK>in!  A 
mode  of  ventilation  like  thiN,  which  RhutB  nut  all  ingreMy  of  air 
excejit  Ihrouffh  certain  tortuous  [lassiigefl,  trhich  alter*  the 
natural  rourse  of  our  vital  >iuti[iiirt,  however  it  may  bt-adrnimble 
AS  KhowinjT  the  power  of  mind  over  matter,  is  hit,'lily  otijection- 
ablein  practice,  phicinjr  the  human  heinprs  subject  to  itsuperntion 
exactly  in  the  situation  of  so  many  mice  under  the  hell  of  an  ftir- 
punip,  with  just  ai  much  or  as  little  air  uh  the  operator  cho^c  tu 
Ktfbrd  them.  But  livinjf  as  we  do,  irnmer«ed  in  a  fcubtle  fluid, 
there  nre  phvaical  imi>o(wibilitie«  mraiuKt  the  complete 
development  of  such  a  system,  and  hence  it  must  ever  be 
tinsntiafautory. 

Nor  is  thid  all;  for  both  in  the  House  of  Lords  and  in  the 
House  of  Commons,  proviiiun  bein^  made  for  bringing  in  air 
from  the  top,  from  the  bottom,  and  from  the  Rides,  comminttlintf 
tui^ther  like  the  waters  of  u  MaeUtrum,  up  and  down,  nnd 
round  an<l  round,  the  air  in  in  that  state  of  commotion  that  the 
Ronnd  of  the  voice  cannot  rudiate.  Throw  a  atone  into  the 
placid  waters  of  a  lake,  and  the  effect  will  be  t^eeti  in  a  series  of 
concentric  circles.  Sir  Isaac  Newton  sftys  that  sound  in  com- 
municated in  a  similar  manner;  hut  thmw  a  Ktoiie  into  a  Muel- 
Btrom,  and  no  sm-h  eff'ect  can  be  produced ;  hence  the  acoustical 

firopertv  of  the  Houses  isrutherdeatruyed  by  the  mude  of  veati- 
ntiun  tli.in  by  arehittN:turaI  defects. 

In  additinn  to  the  inconvenienceit  which  are  felt,  I  apprehend 
it  id  capable  of  prtHtfthm  the  expeniliture  incurred  in  frarrying 
out  false  principles  has  been  nearer  300,000/.  than  «OO,000/.,'nnd 
that  their  mainteuHnre  involves  .t  cnst  nf  t^miie  thouwindK  of 
poundM  H  year,  while  the  remedies  wliich  I  propose  may  be 
eflected  and  kept  in  operation  at  an  expense  of  a  few  hundred 
pounds  a-year. 

Havinj;  n^serted  a  broad  and  distinct  principle,  these  remedies 
will  be  e.-i^ily  understood  and  easily  executed. 

The  oflicerfi  of  the  Houees  complain  of  the  draushts  of  air 
sent  upon  them  in  their  apartments.  And  no  wonder;  fur,  like 
thoHc  persons  waitLnfi;  in  the  corridors,  all  are  blown  upon  nrnre 
stifled,  M  ithout  any  power  to  help  themselvefs.  Now,  it  is  clear 
the  chief  of  every  office  should  have  the  ri>;ht  of  admitting  as 
much  or  as  little  air  as  lie  finds  agreeable;  and  this,  by  a  simple 
firranjL^enicnt  of  the  fire-jituce,  at  h  r<)«t  not  exceeding  5f,  to 
eatrh  room,  and  by  stoppinff  up  the  holes  in  the  ceding,  with  the 
addition  of  co&enients  tu  the  winduwtF,  1  could  eaKily  put  into  his 
power. 

So,  also,  in  the  Committee-rooms,  a  man,  n»  Lord  Hnconsnys, 
dtM>s  not  know  where  to  ''become"  to  be  out  of  the  dr:i«;flit«!, 
besides  havini;  tlie  unpleasant  notion  that  be  may  be  inhaling  the 
air  just  emitted  from  another  per-ton's  lutip^;  a  similar  arrange- 
ment as  that  just  recommended  for  th<>  office  fire-places  may  he 
made  at  an  expense  not  exceedin(f  .5/,  for  each  room,  reservinp 
the  holes  in  the  ceiling  for  the  exit  of  foul  air,  nnd  addinji  a  hot- 
water  pipe  to  the  traiuom  of  the  windows.  So  perfect  would  be 
thi*  ventilation,  that  as  soon  as  it  was  brought  into  operation  in 
this  noble  pile  of  buildingf,  every  palace,  every  public  office,  and 
every  good  house  would  be  fitted'  in  like  manner,  thereby  nddiiig 
many  yeitni  to  the  lives  of  the  occupants,  and  health  and  comfort 
to  those  live*. 

Both  the  House  of  Lords  and  the  House  of  Commons  being 
beautifully  iirninged  fur  ventilation,  1  would  introduce  an  air- 
shaft  ifeet  by  1  foot  heneath  each  window  on  each  side  of  the 
House,  the  outer  end  of  such  shaft  (having  n  valve  to  re^'ulnto 
the  a4lniiw»ion  of  air)  opening  into  one  of  the  courts,  the  other 
end  opening  into  the  House  at  €  inches  above  the  ilortr  heneath 
the  graduated  seats.  In  front  of  this  opening  must  be  placed  a 
coil  of  hot-water  pipe;  the  Khufts  muttt  be  near  the  ceiling  of  the 
lower  corridor  slanting  upwards;  the  fresh  air  would  then  be 
constiaitly  flowing  into  the  air-c)ianiber,  he  warmed  on  entering 
to  any  desinihle  temperature,  pass  into  the  House  through  boxes 
opening  iihout  six  inches  below  the  seats;  it  would  then  rise 
upward,  ciirrj'ing  with  Jl  nil  exhalations,  and  pns-s  out  at  the 
ceiling,  its  i*xit  being  assisted  hy  the  centre  guii-burners,  the 
chimneys  of  which  would  enter  a  close  sliaft  running  th^ou^'h 
Ihe  roof  into  the  open  air.     The  floor  of  the  House  and  the 


floors  of  tl>e  corridors  must  be  laid  with  tiles,  not  only  to  oMist 
the  acoustic  property  of  the  Huuse,  but  also  to  prei^ervc  the, 
members  from  dust  nnd  bad  smells,  by  cuttinic  off  all  commnni-d 
cation  with  the  chamber::^  or  vaTilts  below.     The  floor  beneath 
the  rising  seats  may  be  covered  with  boards. 

That  the  ntr  un  the  xurfnce  of  the  earth  is  sufliciently  pare 
for  the  maintenance  and  promotion  of  robust  health,  is  proved 
by  the  healthy  appearance  of  hawkers,  of  the  sellers  of  fruit  and 
fish,  of  the  ontnilMis  nnd  cabmen,  of  the  park'keeperi>,andof  the 
watermen,  all  of  whom  probably  at  uiglit  occupy  dose  aud  ill- 
ventilated  lodgings. 

The  House  may  be  lighted  equally  and  uniformly  in  every 
part,  without  heat,  without  shadow,  and  with  the  pure  white 
light  of  f^:%y,  in  the  following  manner,  uiting  glass  just  •otfli- 
ciently  tinged  with  blue  to  niter  the  yellow  rays  of  light, 
due  cluster  of  gas-burnent  in  each  of  the  five  great  compart-  | 
ments  of  the  horizontal  ceiling,  each  cluster  to  have  a  dish  . 
composed  of  five  plates  of  glass,  each  ^feet  square,  sii«peoded 
beneath  it.  The  windows  to  have  double  casements,  the  one 
containing  the  present  glass  for  day,  the  other  filled  with  pal« 
blue  glam  for  ni{;ht,  to  open  and  shut  alternately,  and  to  have 
gas-burners  outside  the  windows.  Ten  of  the  panels  of  the 
sounding-boards  beneath  the  galleries  on  each  side  uf  the  House 
to  be  removed  and  filled  in  with  glass^  to  have  a  gus-bumer 
behind  forming  nn  illuminated  |tanel,  the  space  to  communicate 
by  pipes  with  the  open  air,  or  utth  the  corridor,  and  not  at  all 
witl)  the  Hiiufe.  Thus  no  one  would  ever  come  into  the  House 
for  the  I'urpose  of  lighting  it;  the  centre  ga^^-burners  being 
always  alight  to  assist  ventilation,  the  light  is  instantaneously 
heightened  by  turning  a  cock;  while  the  other  burners  are 
lighted  from  the  outside. 


ON    NAVAL    AIICHITECTURE. 
By  Baron  Dupin.* 

It  is  not  unworthy  of  remark,  as  being  a  singular  feature  in 
the  maritime  bi<^tory  of  Great  Britain,  that  whilst,  during  a 
period  of  war,  van!  improvements  were  being  made  in  its  military 
service,  very  little  wac^efl'ected  for  its  navy  until  after  the  Treuty 
uf  I'cacc.  \t  was  not  until  a  general  pacification  in  1814  had 
freed  Kiirope  from  a  severe  and  terrible  military  struggle,  that 
Sir  Robert  Stepping!*,  then  Surveyor  of  the  Navy,  brought  forward 
his  improved  method  of  naval  construction.  I  he  lower  parts  of 
the  frames  of  sbi])s  of  war  were  then  fur  the  fir^t  time  filled  in, 
and  no  longer  anordcd  interstices  for  the  accumuhtttou  of  dirt 
and  putrid  water;  and  thcframe-timbersof  the  bottom  presented 
a  compact  uuivi  uf  wood  from  the  keel  up  to  about  the  light 
water-line.  Besides  this  great  improvement,  the  whole  faliric 
was  further  strenylbeiied  hy  means  of  a  system  of  diiiguniU 
truKJiing,  which,  together  with  the  solid  bottom,  optioned  such 
resistance  tu  the  forces  due  tu  itie  weight  of  the  hull  and  its 
contents  acting  downward,  nnd  to  the  forces  due  to  the  di<iiiliure> 
merit  or  pressure  of  the  water  acting  upward,  as  eff'ectually  to 
prevent  the  keel  from  shurtening,  nnd  cousequently  the  ship 
from  hogging  or  breaking  down  in  the  direction  of  her  length, 
as  it  was  linble  to  do  formerly,  or  otherwise  yielding  to  the  forces 
of  pressure  under  sail,  or  those  of  pitching  and  rolling  in  a  tem- 
pestuous sea. 

In  addition  to  these  first  great  steps  in  the  progress  of  ship- 
building, the  upper  parts  of  men-of-war  were  much  improved  la 
form  and  strength;  the  stern,  instead  uf  remaining  open  to  the 
fite  of  an  enemy,  has  been  more  strongly  built,  in  a  ^emicircuUr, 
or  rather  elliptical  shape,  belter  fitted  for  defence  in  every 
direction.  The  upper  declts  have  al&o  been  enlarge*!,  nnd  space 
gained  for  working  the  guns.  The  building  of  shi[i»;  of  war  has 
been  further  improved  in  many  ways  which  cannot  be  explained 
here.  .More  solidity  has  been  obtnined  by  greater  precision  in 
joining  the  various  nuisses  of  wood  consiilutiiig  the  t>hip.  By 
such  means  the  tvorkiug  of  tlie  timbers  in  a  heavy  sea  is  greatly 
prevented;  luid  both  stdidity  tuid  greater  durability  Hra 
obtained. 

Insteiid  of  firing  the  great  guns  by  the  same  mechanism  aiold 
muskets,  caps  and  hammers  hnve  been  adapted  to  them.  Advan- 
tages of  still  higher  importance  have  been  obtained  by  ths 
introduction  of  guns  of  a  very  large  calibre,  mainly  due  to 
General  l*uixhnns,  which  were  introduced  nearly  twenty  yearn  i 
ag4i,  and  called  4wjjun.r  ii  la  J'aixbans.     At  first  very  few  such  J 

■*  KriiAtti  lif  the  Jiirra  oil   lb*  >ul}«tii  In  ibi>  1h>ity  <  iBun  Uilv  whlclk  tUcJ 
Ureal  CiililblUoD  itu  diihilnl.'    Londun:  tla>m  and  tfoui.  \yA%. 
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irans  were  placed  in  each  nliip;  but  now  we  find  rompleti* 
butteries  of  Gfl-puundoris  the  effect  of  which  cannot  fail  tu  be 
trfmendouii. 

The  combination  nf  Inr^^e  niMt<  has  been  rendered  more 
ecnnomicaL,  ea«y,  and  solid,  by  the  employment  of  coaks  or 
cylinders  of  hard  wood,  inHertcd  one-hHlf  of  their  length  into 
each  of  the  pieceH  of  the  ma^ts  brought  into  contact. 

Sir  ^V*.  Symoiidsi,  who  aucceeded  Sir  Robert  Sepptni^s  in  1S.12, 
M  Surveyor  of  the  \a<ry,  turned  his  attention  towards  an  im- 
proved form  for  ghipa  of  war,  and  designed  thent  of  such  figure 
and  dimensions  as  to  require  very  litllf  ballast;  this  he  in  f^cnt 
measure  flccouipIii*lied  by  a  considerable  incrcancnf  the  breadth. 
Thi»  sj'stem  had  many  nd  viiittimett ;  it  fipive  greater  btubility,  and 
in  «harp  ahipx  more  apace  below  for  stowa^je,  besides  a  Iwrper 
field  or  deck  for  wurkiitf;  the  (fune;  and  althoujih  many  talented 
naval  constructors  and  ofCcera  considered  this  form  unfavourable 
10  an  easy  motion  at  »ea,  and  liable  to  diHtres*.  the  aprs,  we 
have,  nevertliele^s,  great  cau^e  to  be  thankful  to  this  talented 
and  meritoriouB  ofiic«r  for  hiii  laudable  and  unwwiried  endonvoura 
to  intprove  the  cimstructlon  of  ship*  of  war. 

We  are  further  indebted  to  Mr.  J.  Stott  Ru«wl],  the  distiu- 
ICuUhed  Secretary  of  the  Uoyal  ('ommiKsion,  for  a  series  of 
valuable  experiments  and  researrhcs  on  the  form  of  least  re«ist- 
ance  at  high  velocity;  this  form  being  determined  bv  examining 
the  form  of  waves  produced  by  drairing  vesselH  through  a  canal 
at  different  degrees  uf  speed.  Further  experiments  «ro  heing 
made  liy  thi-t  gentleman  in  Uie  application  of  his  deductions  to 
«eB-going  shipH,  and  he  has  our  best  wishes  for  their  ultimate 
suc4:e«9. 

The  theory  of  atobility,  so  important  in  the  navy,  and 
which  we  considered  in  a  geometrical  jioint  of  view,  has  boen 
eramioed,  both  auccesafully  and  ingenioufkly,  by  Ihu  Rev,  H. 
Moseley. 

The  )4towage  of  ships  has  been  much  improved  of  late  vean, 
both  in  the  fonn  ami  disposal  of  stores;  thus,  water^aski  are 
renlaced,  at  the  suggestion  of  Ueneral  Bentbam,  by  iron  tanks. 
The  cubic  or  pri»niiitie  form  of  these  tankH  insures  great  economy 
of  space  .-18  compared  with  the  cylindrical  form  of  cflfiks;  they 
also  preserve  the  water  perfectly  pure  during  long  voyages; 
casks,  on  the  contrary,  have  the  soluble  part  of  their  wood  dis- 
•olvedby  the  water,  c-autiing  putridity,  which  produces  various 
dianuea,  etspecinlly  in  hot  climute».  Itqually  important  with  the 
hnprovementB  in  keeping  water  free  from'  taint  mu«t  be  con- 
sidered the  mode  invented  by  -M.  ^ppert  for  preserving  all  kinds 
of  meat. 

The  preservation  of  gunpowder  free  from  humidity,  so  neces- 
tary  for  ships  of  war,  in  now  rendered  perfect  by  the  employment 
of  hermeticatly-MrilL-d  metallic  casew,  or  wood  cases  with  metallic 
lining;  an  inipruvcment  doe  to  the  BritiBh  navy.  In  the  French 
navy  great  improvements  have  been  made  by  separating  passages 
for  the  conveyance  of  cartridgcH  from  the  niagazine  up  to  the 
vnrioufl  batterien  of  the  ship.  These  iirmngenienta  were  par- 
ticularly remarked  by  the  Knglisb  during  tlieir  vittit  to  the 
French  fleet  at  Cherbourg  in  1*5.50. 

We  now  CTitne  to  a  series  of  improvements  of  the  highest  im- 
portance to  the  safety  of  Bhip«.  The  hemp-cablea  formerly 
employed  were  very  uhjectionnble,  being  liable  to  rapid  decny, 
j>articularly  in  hot  climatcH.  When  the  anchor  wa*  cast  on  a 
rocky  bottom,  the  cable  was  freipjently  rut  by  the  rocks,  and 
very  often  parted,  so  that  the  ship  was  greatly  endangered.  A 
captain  of  the  British  navy  (Sir  Samuel  Urown)  introduced 
cables  made  of  iron  links,  so  arranged  as  to  be  easily  wurked. 
These  chain-rabies  are  now  in  general  u'c,  not  only  in  ships  of 
war,  but  alao  in  the  commercial  shipping  of  every  maritime 
nation,  We  shuuM  have  been  hiippy  iteo  vast  an  improvmnerit 
had  been  recent  enough  to  have  received  the  highe-^t  of  our 
awards  as  being  one  of  the  greatest  effected  for  tliu  shipping 
interests  nnd  the  preservation  of  life  and  property. 

The  first  method  for  stopping  iron  cables  is  due  to  the  English  ; 
the  last  and  be»t  belongs  to  tbe  c;tptiiln  of  the  French  frigatu 
t^g<iff.  A  high  encomium  is  due  to  .M.  Barbotin,  aipitnine  de 
ro(#«eau  in  the  French  service,  fur  having  devinefl  the  means  by 
which  the  chain-cable  can  he  worked  on  the  cnpstun.  The 
various  links  as  they  succeed  each  other  full  into  grooves,  on  the 
periphery  of  a  large  polygonal  prism  forming  theboflyof  the 
capstan.  When  the  capstan  is  put  in  motion,  the  links  of  tlie 
diain-cable  have  in  succession  half  their  thickness  lodged  in 
these  grooves,  and  successively  disengage  themselves  with 
mBtfaematical  precision. 

Tha  impttiveuient  in  cables  naturally  leads  us  to  speak  of 
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anchors.  Verj'  remarkalde  improvements  have  lieen  recently 
made  by  Lieut.  Rtidger,  R.N.,  insuring  a  belter  distribution  uf 
the  metal  iu  the  direction  of  the  greatest  strains.  The  palm  of 
the  anchor,  instead  of  being  fliit,  presents  two  inclined  plnne«» 
calculated  for  cutting  the  sand  or  mud  instead  of  resisting  per- 

Eendicularlv;  and  the  confieipience  is  that  thf>!<e  new  anchors 
old  mucli  Wtter  in  the  ground.  The  Committee  of  Lloyds,  so 
comj>etcnt  to  Judge  of  every  contrivance  likely  to  preserve  ships, 
hare  resolved  to  allow  for  the  anchors  of  the  ships  they  inauie, 
a  sixth  less  weighty  if  made  according  to  the  plan  of  Lieut. 
Rodger. 

Another  source  of  eafety  most  important  to  ships  is  an  efficient 
application  of  metallic  conductors  by  which  they  are  secured 
tigiiingt  the  destructive  element  of  lightning.  Frstiklin  made 
the  immortal  discovery  of  the  identity  of  artificial  electricity 
and  that  from  the  thunder-cloud,  and  through  the  instrument 
tnlity  of  the  lightning-rod,  devised  a  happy  ap^ilication  of  his 
discovery  to  the  preservation  of  buildings  and  ships  In  thunder- 
storms. The  variable  and  compltcited  circumstances,  however, 
under  which  ships  are  necesKarltv  ptar^d,  rendered  the  use  nf 
such  rods  on  ship-board  difficult  and  apparently  impossible. 
The  masts — the  onlv  parts  to  which  they  could  be  well  applied 
— consist  of  many  distinct  p^^rtions;  these  it  is  often  requisite 
to  move  one  upon  another,  nnd  sometimes  io  remove  .illogether ; 
thev  are  aUo  Iniblc  to  injury  from  wind  and  other  forces  acting 
on  them.  The  defence  of  shipH  from  lightning  bad  hence  been 
confided  to  a  small  chain  or  rope  of  wire  temporariU'  applied 
along  the  rigging;  but  which,  from  the  very  nature  of  the  case, 
fails  to  afford  the  full  smount  of  security  to  he  derived  from  a 
more  powerful  conductor  permanently  fixed  along  the  mast. 
Sir  VV.  S.  Harris  conceived  the  idea  of  making  cnnnciuus  metallic 
conductors  an  integral  part  of  the  masts  and  hull  of  the  vessel, 
so  as  to  bring  the  general  fabric  into  that  perfect  conducting  or 
non-resisting  state  it  would  assume,  in  respect  of  the  matter  of 
lightning,  !topp<nting  the  whole  mass  to  be  metallic  throughout; 
this  he  has  effected  by  iucurporating  with  the  masts  and  hull  a 
series  of  copper  plates,  so  arranged  as  to  meet  alt  the  varying 
conditions  of  the  spars,  and  so  tied  together  that  an  electrical 
discharge  striking  upon  any  pnrt  of  the  vcKsel  cannot  enter  noon 
any  circuit  of  which  the  conductors  do  not  form  a  part,  and  thun 
the  sliip  is  preserved  from  the  effect  of  lightning  at  all  times  and 
under  oU  circumstances,  without  the  officers  and  crew  being  in 
any  way  concerned  in  the  matter.  Sir  W,  S.  Harris  has  s)town« 
by  original  researches  in  science,  that  in  whatever  position  the 
Rliding-masts  may  be  placed,  a  line  or  lines  of  conouctors  pass 
through  the  ship  into  the  sea,  affording  less  n^iiistmice  to  thtt 
passage  of  the  electrical  discharge  than  any  other  arratigcment 
which  can  bo  devised.  The  most  perfect  security  is  derived 
from  the  plan  thus  introduced,  8ir  Baldwin  U'alker,one  of  our 
fellow-jurors,  has  hinis«lf  experienced  the  great  advantages  nf 
this  system  in  a  large  frigate  commanded  by  him.  which  was 
struck  both  on  the  fore  and  main  maMbt  by  heavy  diHcharges  of 
lightning  on  the  coa«t  nf  Mexico.  In  this  case  the  force  of  the 
discharge  was  such  as  to  partially  fuKe  the  metnUic  point  aloft 
on  which  the  lightning  struck,  and  leave  spots  of  fusion  on  the 
surface  of  the  conducting-plates,  but  without  the  least  damage 
being  done  to  the  spars  or  hull;  and  this,  too,  while  the  top- 
gallant niasts  were  housed. 

Another  source  of  safety  in  the  construction  of  ships  is  the 
substitution  of  iron  for  wood.  In  a  country  like  Grout  Britain 
where  iron  is  w)  abundant,  cheap,  and  well  adapted  to  variout 
purposes,  it  was  natural  to  use  it  instead  uf  wood  for  ship- 
building. Iron  ttliipH  have  the  great  advantage  of  not  being 
liable  to  that  rapid  decay  to  which  wooden  snips  are  sultject, 
especially  in  but  climate^;  and  to  the  dry  rut  which  attark^ 
them  in  moiHt  climutcs;  iron,  likewise,  cannot  be  attacked  by 
the  worms  ho  destructive  to  wood  under  water.  Iron  ships  can 
also  be  made  lighter,  with  the  same  bulk,  as  compared  with 
wooden  sliipid;  and  they  resist  better  io  case  of  being  driven  on 
shore,  or  upon  a  bank  of  sand.  Such  are  the  advantages  which 
justify  the  employment  of  iron  in  shipbuilding.  In  ships  uf  war, 
however,  the  iriiii  sbuets  of  the  bull  are  liable  to  be  rent  by 
cunoun-balU  in  such  a  way  as,  iu  muny  cases,  tu  render  it  impos- 
sible to  stop  the  leak  and  save  the  ship.  Maritime  countries 
have,  therefore,  after  ex|»ensive  experiments,  abandoned  the 
idea  of  whuHy  substituting  ii-on  for  wood  in  the  building  of  shipx 
of  war. 

The  rigging,  blocks,  and  sails  of  ships  have  been  improved 
both  in  their  combinatiunM  anil  materiai.-i.  'I'he  construction  of 
blocks  is  managed  with  remarkable  economy  since  the  iuvcution 
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31     G| 

31    6 

28  10 

28    6 

Relation  of  length  to  breadth  at  tbe  load  aater-liae .. 

9'IB 

9*34 

3-35 

3*20 

3-21 

3-191 

3-123 

Load  draught  of  water,  in  feet  and  ioehea  •  [jj*                '] 

13  6 

14  7 

12    9 
U    9 

12    & 

16    H 

12    2 
15     I 

12    8 
14     2i 

10    6 
14     2 

11     7 
13    8 

Mean  draoght  of  water  in  relation  to  tbe  extreme  breadth  atl 
Uelght  of  the  lower  port-iitl  from  tbe  load  water-line,  in  feet  \ 

0-440 

0-434 

0-474 

0-431 

0-427 

0'427 

0*439 

4     4 

5     0 

4     & 

4    G 

4    9 

4     B 

4     4 

Depth  of  the  keel  and  filie  keel  betow  tbe  rabbet  of  the  keel 

1     0 

I     3 

1     4 

1     0 

1     1 

1    3 

I     4 

Difttance  of  tbe  greatest  traniTcree  aection  before  tbe  middle  \ 
of  the  load  water-line,  in  tenni  of  it)  length          . .          . .  J* 

0-027 

0-010 

0-072 

0-075 

0-061 

0-031 

0*093 

Oiitance  of  the  centre  of  diiplacemcnt  berore  tbe  niddie  of  1 

0'012 

0013 

0-oia 

0-013 

0-016 

0-OU 

0*029 

Circumscribed  rectangular  parallelopipedoo  cootaiaed  bj  lbe'1 

length  of  tbe  load  water-line,  breadth  on  water-line,  aad  > 

46112 

454&6 

4"115 

43193 

42800 

32348 

31478 

Diiplacenent,  io  term  of  ibe  ujd  p^ralielopipedan 

0-374 

0-377 

0-3&6 

0-395 

0-394 

0*356 

0*335 

Area  of  tbe  circumic/ibed  rrcungle  contained  hy  tbe  breadth' 

of  tbe  water-line,  and  depth  from  the  water-line  to  the   ' 

41» 

394 

410 

397 

387 

319 

315 

lower  aide  of  tbe  rabbet  ni  the  keel,  in  t4)uare  feet 

Area  of  tbe  greateit  tranavene  aection,  in  termi  of  the  aaid 
Area  of  tbe  circumscribed  rectangle  contained  hj  the  length 

0-606 

0-592 

0-085 

0-G33 

0  622 

0-605 

0-593 

3270 

3318 

3227 

3176 

3194 

2623 

2636 

and  breadth  on  water-lioe,  in  square  feet 

Area  of  the  toad  water  section,  in  tcrtua  of  the  said  rectangle 

0-761 

0-781 

0-77O 

0-785 

0-801 

0-751 

0-769 

Depth  of  tbe  ceutre  of  graiitjr  of  the  greatest  traosvene  sec> ' 

0-333 

0-296 

0-31C 

0-322 

0-322 

0-318 

0-326 

tion,  in  tenui  of  the  mean  draught  of  water           . .          . .  / 

Distance  of  tbe  centre   of  gravity  of  tbe  load  water  section' 

Abaft 

Abaft 

Befnre 

Before 

Before 

Abaft 

Before 

from  the  middle  of  the  load  water-line,  in  terms  of  its  ■ 

0-006 

0-022 

0-001 

0-002 

0-003 

0-0031 

0*0095 

Height  of  ceotre  of  effort  of  sails  abore  tbe  load  water-Uoe,' 
in  feet           .... 

48*9 

49-8 

4B-2 

18-7 

49-2 

44*9 

44*7 

Distance  of  centre  of  efTort  of  sails  before  or  abaft  the  centre' 
of  grarity  of  displacement,  in  relation  to  tbe  length  of  tbe   ' 

Abaft 

0-oor 

Abaft 

0-026 

Abaft 
0-03i 

Abaft 

0-019 

Abaft 

0-009 

Absft 
0013 

Abaft 
0-011 

Relation  of  the  moment  of  Ibe  sail*  abaA  the  centre  of  graTitr' 

of  displacement  to  the  moment  of  tbe  sails  before  tbe  said 
Area  of  sails  in  relation  to  the  area  of  tbe  greatest  tnuuverse' 

M12 

Mg3 

1-373 

1-016 

1-016 

1*028 

1-072 

34 '07 

3S-3 

32-0 

37-3 

37-35 

39*13 

40*3 

Area  of  laili.  In  square  feet,  in  relation  to  the  diiplaeeiaent 

0-493 

0-521 

0-477 

0-527 

0-527 

0-655 

0-675 

4 


of  the  admirable  block  rriHchinery  hj  the  late  Sir  J.  Isambard 
Brunei,  in  hii  youth  a  French  naval  officer.  We  have  awarded 
Prize  Medals  to  improvements  In  the  construction  of  large 
blacks  composed  of  several  pieces  of  wood,  hy  which  are  obtained 
economy  in  material  and  a  better  fitting  of  their  hooks  and 
rigj^ne.  Hope-making  is  likewise  imuroved.  We  owe  to 
britieh  inf^enuity  the  obtaining  of  equal  tensina  amongst  the 
threads  of  which  the  largest  rupes  aud  CHbles  are  now  made,  and 
the  operation  of  laying  the  ropes  by  mechanical  power  with 
mathematical  precision.  The  commercial  marine  of  France 
exhibit  cordage  made  in  this  manner,  which  is  certainly  much 
better  than  any  shown  on  the  Knglish  side  of  the  Exhibition. 
Both  countries  have  improved  the  texture  of  their  sail-cloths. 

We  shall  conclude  these  guiiernl  remarks  upon  Naval  Archi- 
tecture, with  Mime  iutereKliiig  docnmentK  relative  to  various 
clashes  of  ships  which  we  have  before  adverted  to. 

Tbe  Admiralty  and  merchant  builders  having  contributed  a 
large  Dumber  of  models  of  ships  to  the  Kxhibitiun,  for  the  pur- 
pose of  illustrating  the  forms  and  other  characteristics  of  shipti 
of  the  most  recent  construction;  we  conceived  that  some  record 
of  those  ships  should  be  preserved^  in  order  to  indicate  the 
present  state  of  naval  architecture  inUreat  Britain.  With  thiij 
view  we  present  a  series  of  taUes,  containing  the  principal 
dimensions  and  such  other  mathematical  elements  relating  to 
the  construction  of  these  aliips  as  could  l>e  obtained. 

Table  I.  contains  the  dimeusions  and  calculated  elements  of  a 
complete  scries  of  saiUog-itbipa,  from  a  first-rate  maa-of<war  to 


n  small  brig.  Within  the  last  twenty  years^  ships  in  the  nai-y 
have  been  constructed  with  greatly-increased  width  or  breadta 
of  beam.  To  some  extent  this  increase  of  breadth  may  have 
been  necessary  to  enable  them  to  wistain — without  too  great 
inclination  under  sail — tbe  increased  weight  oi  armament  now 
placed  on  board  ships  of  war  by  most  naval  powers.  But  the 
general  opinion  founded  on  the  result  of  experimental  trials  of 
these  ships  with  those  of  former  years  is,  that  breadth  of  beam. 
when  carried  to  excess,  contributes  to  make  the  ships  roll 
quickly,  and  in  some  cases  deeply  also.  As  tliis  is  a  moat  serious 
evil  in  ships  of  war,  matL'rially  aflFectlng  their  efficiency  in  the 
use  of  their  guns  ships  of  more  recent  constmctinn  have  had 
increase  of  length  as  well  as  of  breadth  given  them;  but  tbe 
latter  to  a  less  extent;  Ihureby  obtaining  the  requisite  amount 
of  fitabiiity  without  rendering  them  liable  to_  those  sudden 
impulses  produced  by  great  hreadlli  at  the  water's  surface  alone, 
which  causes  the  side  to  round  greatly  inwards,  both  above  and 
below  the  water-line.  The  ships  referred  to  are  nevertheless  a 
very  tine  class  of  ships;  and  in  the  ijuwrw  we  see  a  first-rate  ship, 
combining  with  great  speed,  stability,  easy  motion,  and  every 
other  essential  property  of  a  man-of-war. 

Table  II.  contains  the  principal  dimensions  and  other  elements 
of  a  number  of  frigates  constructed  by  ditfereat  persoDS  withs 
view  to  competition.  Several  of  these  frigates  have  been 
attached  to  the  late  experimental  squadron,  under  the  command 
of  Commodore  Martin,  for  the  purpose  of  fully  testing  their 
aailiog  and  other  properties  as  ships  of  war.    The  results  of 
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Table  JV.—Principai  Dimen»ioru  and  Caiculattd  ElentfnU  i^  Shii^-tif-War  fitttd  tpi/&  Semo-Tnfp^Tt. 


SpcctAcadon  of  tbc  PHsdpal  Dlmraitoiu,  mA  Cakulalcd  Ktrawnta. 


Leopib  QD  the  laid  witer-lme  fmm  the  fore  pirt  of  stem  to  1 
After  p«ft  of  poat.  in  feet  and  iochee  . .  . .  . .  J 

Breftilth  on  the  loid  water-line  to  outiide  of  plinktng,  io  feet  1 
ind  lneh»      ,.  ..  ..  ..J 

ReUtioD  of  length  to  bretdth  it  the  load  water  line  . . 

Load  dratight  of  water,  to  feet  and  iochei  |  JjJ**"*  " 

Mem  drttighlof  water  la  relation  to  the  extreme  hreadth  %x\ 

load  line         ..  ..  ..  ..  ..  ..  ..  j 

Height  of  th«  lower  port-sill  frotn  the  load  watcr-Unet  in  freti 

and  inchei  ..  ..  ..  .,  ..  ..J 

Depth  of  the  ke«l  and  filae  keel  below  the  rabbet  of  the  Iceel  1 

in  feel  and  inrhea  , .  . ,  j 

Diitanee  nf  the  |reat#it  traniverie  lection  before  the  middle  ] 

of  Itie  load  water-line,  In  terma  of  iti  l^nglh  . .  ..  j 

Diatinec  of  the  centre  of  ilitpiarement  before  the  middle  of  1 

Ihe  load  water-line,  in  term*  of  iti  length  ..  -.  J 

CircuRitcri^ed  reclaiigolar  parallelopipednn  contiined  by  tbei 

IcHRth  of  tbr  load  waler-lin*-,  breadth  on  water-line,  and  I 

mean  draught  nf  water  in  cubic  feel  . .  . .  J 

Ditplacetnent,  in  termi  of  the  said  parallel opipedoo 
Area  of  the  circumsctibcd  reclanflo  conlaiiied  by  the  breadth  I 

of  the  water-line,  and  depth  from  the  water-line  to  the  \ 

lower  aide  of  ibc  rabbet  of  the  keel,  in  aqnare  feet  . .  J 

Area  of  the  greatest  traoiTcne  leciion,  in  teima  of  tbe  said  1 

rectangle  ..  ..  ..  ..  .,  ..J 

Are*  of  the  cireomacribcd  rectangle  contained  b;  tbe  length  \ 

and  hrMdth  on  water-line,  in  icjuare  feet  ..  ,.  ..  J 

Area  of  the  load  water  sectimi,  in  lermt  of  the  said  rectangle 
Depth  of  the  centre  of  gravilv  of  the  greatest  traoirerie  »ec> 

tion,  in  terms  of  the  mean  driiiight  of  water 
Diataaee  of  the  centre  of  gravity  of  tbe  load  water  teetion 

from  the  middle  of  tbe  load   water-line,  fn  terms  of  its 

length  

Height  of  centie  of  effort  of  uitt  above  the  load  water-line, 

in  feet 
Distance  nf  centre  of  elTnrt  nf  uils  before  or  abaft  the  centre 

of  graviiy  of  displacement,  in  relation  to  the  length  of  the 

load  water-line  ..  ..  ..  .. 

Relattoa  of  tbe  moraent  of  the  aaiU  abaft  the  centre  of  grarity 

of  diipUoemeal  to  the  muuient  uf  the  sails  before  the  said 

centre  ..         ..         ..         ..  ..         ..J 

Area  of  sails  io  relition  to  the  area  of  the  greatest  transverse  1 

section  ..  .,  ..  J 

Area  of  sails.  In  sqiure  feet,  in  relation  to  tbe  dUplacement 


St.  Jean 
d'AcT*. 

iw 


240    6 

&&     4 

4-346 
23  6 
22     0 


0-847 
1S307 


Agunro- 

no 


231     6 

&»     4 

4-164 

23  6 

24  0 


0*858 
12B0g 


0-858      0'8fi5 
0-42€      0-413 


Before 

0-0075 

88 -74 

Before 

■003; 

0-912 


Befnre 
0-0001 

tIB-TS 

Before 

•OOH 

0-929 


Isipfri- 

VUM, 

AlTOIUl, 

■te 

Trltiaat, 
3D 

HlfbAreT, 
39 

Anbcr, 

Crulirr, 

IS 

[tcyoard, 
10 

?14     8 

202     4 

192  10 

191    3 

ISO    6 

160     4 

147    6 

50     0 

45    e 

43     0 

36     0 

33  10 

31  10 

27    7 

4-293 
21     0 
21     9 

4-446 

19  0 

20  0 

4-484 

17  3 

18  9 

5-312 

15  6 

16  0 

5-335 

13  11 

14  5 

5  037 
12    0 
14     0 

3-348 
n    3 

13     6 

0*427 

0-428 

0-418 

0-437 

0'419 

0-408 

0-43O 

9    6 

9    B 

7     G 

11     2 

9     4 

8     9 

6  n 

1     0 

1     4 

1     0 

0    9 

I     0 

1     0 

0  11 

0-OAS 

0*061 

0-059 

0>031 

0-029 

0-055 

0-03S 

Q02& 

0*013 

0-033 

0-034 

0-012 

0*024 

0015 

229686 

179517 

149250 

108439 

86S26 

6634S 

48323 

0-497 

0-504 

0-498 

0-560 

0-506 

0-502 

0-500 

1030 

827 

731 

540 

446 

382 

304 

0-725 

0-733 

0-756 

0*862 

0*838 

0-828 

0*834 

10733 

9206 

8292 

6885 

6106 

5103 

4071 

0-831 

0-823 

0-821 

0*825 

0*777 

0-798 

0-78S 

0-364 

0-363 

0-377 

0-412 

0*395 

0-315 

0-415 

Before 

0-009 

Before 
0-008 

Before 

O-OIl 

Before 

0-013 

Before 
O-OlI 

Before 
0-008 

Before 
0  0095 

?e-8 

73*6 

70-1 

58-6 

53-4 

52*6 

43-8 

Before 
-OOIH 

Before 

•0197 

Abaft 

•005 

Abaft 
-01 J 

Before 
Oil 

Ahaft 
-005C 

Before 

•0075 

0-987 

0-677 

1-038 

1-109 

0-905 

1-047 

0-947 

33-2 

36-9 

36-5 

31-6 

31*8 

34-4 

32-8 

0-212 

0*248 

0-271 

0-232 

0*271 

0*327 

0-343 

these  trialfi,  in  so  fnr  ns  ther  hare  yet  been  detenntned,  have 
been  indioited  in  a  Report  orilereil  to  bo  printed  by  the  NdUM  of 
Commnns,  on  the  IstJuly^  IS/^L  The  superiority  of  sailing  was 
in  favour  of  the  Phnrton  over  other  frigates  similarly  fitted.  Her 
superiority  wah  niiiintained,  notwithstunding  rnrinus  changes  in 
the  trim  of  the  rival  frigates,  the  Lraitdrr  and  Artthtua ;  but  the 
Arethum  bud  the  advantage  over  tbe  two  otbera  in  respect  of 
gtounfie,  and  che  sailed  better  than  the  /.rander. 

Table  III.  gives  the  principal  dimensions  and  other  elementa 
of  «everal  hrijjM  which  have  been  tried  together  at  sea  for  the 
purpose  of  ascertaining  their  relative  merits*  in  regard  to  mailing 
and  other  nece»€tiTy  quiihties  for  vesaela  of  tliis  class.  The 
results  vf  the  trinU  of  the  brigs  in  Table  Hi.  are  given  in 
Captain  Corry'n  Heport,  published  in  I'arlinraentary  Paper,  No. 
S94(A).  SeGsioa  1R1.>. 

Naval  architecture,  as  far  as  it  concerns  ships  moved  br  wind 
and  Haltjn,  haN  thiiii  pre^^ented  to  us  many  improvements.  But  we 
have  now  to  apeak  of  nrogrexH,  by  far  more  complete  and  im- 
portant, in  ships  moved  by  tbe  power  of  steam. 

Puddte-Wheei  .S7«mm-.VAi/w. 
Many  persons,  in  varioaa  countries,  claim  the  honotir  of  having 
first  invented  stiiall  boats  propelled  by  steam;  but  ilia  to  the  un- 
daunted perseverance  and  exertinns  nf  tbe  American,  Fulton, 
that  is  due  the  ever-lasting  honour  of  having  produced  thiy  revo- 
lution, bolh  in  naval  architecture  Riid  in  navigation.  When  tbe 
general  peace  took  place  in  IBlitherewasnot  a  unfile  stcam-ahip 


in  the  ports  of  Knglaod;  Scotland,  bon-ever,  bad  one  small  vessel 
of  thi!4  kind.  For  iteveral  aubiief|uent  years  uteam-hmttw,  of  Mmall 
xize  uiid  with  very  insignificant  engines,  were  employed  in  rivers 
or  along  the  coaats,  but  tbe  idea  of  going  fnr  out  to  sea  with 
tbem  was  considered  very  presumptuous.  In  1818,  however,  an 
American  captain  traversed  the  Atlantic  in  a  steam-ship,  the 
Savannah^  touching  first  at  Kngland,  and  then  proceeding  up  tbe 
Baltic  to  St.  PeterHbiirgh.  AUnit  seven  yearn  aAer  tbin  Kteam 
was  applied  to  railway  travelling  on  nborc;  and  then  it  was  that 
most  important  attempts  were  made  to  extend  the  power  nf 
steam  to  long  voyages  by  sea,  and  tn  tbe  passage  acrotis  tbe 
Athintic  from  England  to  tbe  United  States.  In  nccompti»hing 
this,  however.  f»r  more  powerful  engineH,  and  much  larger  ships 
than  had  yet  been  built,  were  absolutely  requiiiite. 

Steam  was  soon  applied  very  genendly,  both  to  the  commercial 
navy  and  to  ships  of  war;  a  main  object  being  tbe  application  of 
such  velocity  combined  with  economy  luid  safety  jls  would  induce 
persons  to  travel  by  kca.  To  pn>curc  such  a  velocity  it  was  oot 
enough  to  increase  tbe  propelling  power;  it  was  aUo  indis- 
pensnble  thoroughly  to  modify  the  forms  of  the  vcasela,  to 
diniiuihb  tbe  imlk  of  tbe  prow  and  stern,  to  reduce  tbe  breadth, 
and  pruportioTtally  increaftc  tbe  length.  In  this  way  tbe  forms 
of  steam-ships  have  been  made  very  similar  to  tho*e  of  the 

f:»]leys  of  ancient  tinier;  when,  instead  of  steam  power,  human 
abour  was  applied  to  propel  tbe  vessel  by  means  of  oars; 
whereas  now,  tbe  mechanical  force  i.s  transmitted  by  tbe  paddles 
of  wheels  or  acrewa  acting  k^ngitudinally. 
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Such  it,  at  prewnt,  tlie  empire  of  man  upon  the  wa,  that 
calmH,  contrary  winds^  and  adverse  curreDts,  formeriy  so  detri- 
zneotal  to  speedy  navi|^tionf  are  quite  overcome.  Periodical 
Bteam-shipa  start  and  arrive  on  fixed  day«.  and  almost  Bxed 
hours,  nt  the  porta  of  Liverpool  or  Havre  and  New  York ;  as  well 
as  from  London  or  MarBciUea  to  Constantinople  and  Alexandria; 
and  from  Suez  to  Bombay,  Ceylon,  Calcutta,  Singapore,  and 
Hong  Kon^.  Contracts  are  made  between  the  Admiralty  of 
Great  Rritaio  and  stcBm  navigation  eompnnies,  obli^in^  the 
venels  of  the  latter  to  ctom  the  Atlantic  and  the  Mediterranean 
■t  the  rate  of  at  least  nine  miles  an  hour,  taking  all  the  chance  of 
contrary  winda.  tireal  Hrilain,  ererattentive  to  the  presi^rva- 
tion  of  her  maritime  power,  looks  npon  the  ^eat  steam-ships 
built  by  private  cnmpaniea,  uid  under  contract  with  the  govern- 
ment, na  a  valuable  reserve  in  case  of  war;  with  this  view, 
special  articles  of  the  contracts  with  the  companies  oblige  them 
to  build  their  ships  of  wood,  and  not  of  iron,  because  with  the 
latter  material  they  would  not  be  so  fit  for  defence,  as  we  have 
already  explained.  At  the  firrt  signal  of  war,  the  Admiralty 
would,  from  thia  source  alone,  have  an  auxiliary  steam  navy  of 
20,000-horBe  power!  The  exertions  of  private  speculators,  and  of 
the  Englitth  government,  during  the  last  fifteen  years,  in  securing 
the  conveyance  of  tetters,  valuable  goods,  and  paasencers  between 
Kurope,  America,  Africa,  and  Asia,  are  deserving  of  the  highest 
admiration.  The  many  rich  and  powerful  companies  engaged  In 
promoting  simitar  undcrtnktiifr",  by  urderirig  stenm-Khips  to  be 
Duilt  of  in'ent  dimensions,  either  of  wood  or  iron,  ko  as  to  be  at 
once  very  solid  and  sufficiently  liiiht^  have  greatly  advanced  the 
science  of  naval  architecture.  We  have  to  award  medals  to 
several  eminent  shipbuilders  who  have  presented  the  Exhibitton 
with  models  of  the  excellent  steam-ships  which  they  have  lately 
designed  and  constructed. 

We  should  have  been  glad  if  the  great  maritime  nation  of 
America,  inntead  of  vending  incomplete  and  imperfect  models  or 
drawings  of  their  steam-shipH,  had  furnitihed  ns  with  the  requi- 
site data  for  estimating  the  degree  of  perfection  arrived  at  by 
their  heat  sliip  build  era,  so  as  to  have  enabled  us  to  recogniiie 
their  incontestable  merit.  The  Cnited  States  cannot  at  present 
compete  with  Great  Britain  in  the  number  of  their  great  and 
regular  communications  by  steamers,  although  on  the  line^ 
opened  by  iheni  they  are  nothing  inferior  to  their  mighty  rii'als. 
The  depth  and  vastness  of  the  rivers  of  the  United  Stated,  such 
as  the  Mississippi — the  greatness  of  their  lakes,  which  arc  indeed 
so  many  inland  se-as,  have  enabled  the  American!!  to  build 
steamers  which  may  be  considered  as  ftonting  cities,  and  which 
satisfy  the  wants  of  the  greatest  wayfaring  nation  of  the  world. 
The  Americans,  however,  are  to  be  reproached  for  their  reckless- 
ness, and  the  little  care  they  take  to  avoid  evident  peril. 
Catcliing  fire,  blowing  up,  or  foundering  from  the  effects  of  the 
latter — accidents  which  a  little  foresight  might  have  prevented 
— are  considered  and  accepted  by  them  as  casualties  very  little 
to  be  regarded.  They  brave  these  dangers  knowingly,  and  to 
meet  competition  with  n  rival  ship,  llcnco  the  accidents  which 
occur  are  frequent  and  dreadful,  and  still  they  do  not  teach  the 
commercial  navigators  to  be  more  circumspect.  The  steam- 
shipH  uf  war,  however,  reserving  danger  for  tbe  time  of  battle, 
exhibit,  on  the  contrary,  a  prudence  which  makes  velocity  sub- 
servient to  security. 

In  the  British  navy  much  has  Wen  done  exp#!ri mentally  for 
the  best  application  of  steam  power  to  naval  architecture.  We 
shall  notice  in  our  reports  the  results  of  these  experiments, 
which  are  well  worthy  of  attention.  The  experiments  we  allude 
to  are  mainly  relative  to  nuvigation  wiUi  recently-adapted  screw- 
propclters.  This  method  of  propulsion  has  the  advantage  of 
acting  entirely  under  water,  and  is  consequently  protected  from 
the  nro  of  an  enemy,  an  advantage  not  poaseii^ied  by  paddle- 
wheels.  Paddle-wheels,  also,  by  the  targe  space  they  occupy  on 
both  nides  of  the  ship,  do  not  permit  the  use  of  guns  along  the 
whole  length  of  the  deck. 

Several  French  professors,  engineers  and  naval  officers,  have 
made  some  interesting  experiments  on  steam  propulsion,  with 
aliiim  varying  in  form  and  sixe.  The  researches  and  experiments 
of  Nicssrs.  llourgois  and  Molt  have  been  already  ))rocliiiniB<l  and 
recompensed  by  the  National  Institute  of  France.  These  gca- 
tlerneii  ure  still  ]>urtiuiiig  their  inuuiries  at  the  great  manufactory 
of  steam-engines  for  the  French  Marine  at  Indret. 

We  much  regret  that  the  maritime  nations  of  the  Continent 
did  not  contribute  examples  of  their  naval  architecture  to  the 
Great  £xbibition.  The  Norwegians  and  Swedes,  those  excellent 
and  bold  navigstors,  have  not  sent  any  models  or  designs  of  the 


ships  they  employ  either  on  the  ocean  or  the  Baltic.  Tlieir  ship- 
builders,  inheritors  of  the  science  and  art  of  the  celebrated 
Chapman  {the  eminent  author  of  'Architcctara  Kavalis  Meroa- 
toria,'  Stockholm),  would  have  figured  honourably,  even  in  com- 
parison with  the  most  advanced  seafaring  Muple. 

Since  tlie  lust  change  in  the  Navigation-laws  of  Great  Britunf 
the  Anglo-Maltese  purchase  merchant -ships  of  the  tireeka,  and 
have  them  registered  with  those  of  the  United  Kingdom — finding 
theee  ships  oT  very  little  cf>st,  and  well  adapted  to  the  na\*igation 
of  the  much  intersected  seas  of  the  Cyclades  and  other  parts  of 
the  Levant.  The  Greeks,  however  did  not  send  us  models  of 
any  »f  their  ships.  The  Venetians,  the  Genoese,  and  even  the 
Dutch,  a  maritime  people  both  by  nature  and  necessity,  failed 
also  to  send  models.  Finally  we  regret  that  the  French  ahip- 
builders  of  Havre,  of  Nantes,  of  Ititrdeaux,  and  of  Marseilles, 
who  do  not  want  either  ingenuity,  learning,  or  experience, 
have  not  contributed  in  any  way  to  this  ExhibitioD.  We  had 
only  from  th.-vt  country  a  model  of  the  great  iron  steamers  which 
are  built  fur  tbo  navigation  of  the  Rhone,  the  roost  rapid  and 
dangerous  of  the  French  rivers.  M.  Schneider,  of  Creuzot,  cott- 
structed  these  ships  and  their  machinery.* 

In  twelve  years  there  have  been  built  at  Crenzot  for  the 
Rhone,  under  the  direction  of  M.  Schneider,  eighteen  steamers, 
the  first  of  69-horse  power,  and  the  last  of  .100,  to  carry  WO  tons, 
and  to  overcome  a  mean  velocity  of  the  Rhone  equal  to  at  least 
two  metres  per  second,  aKceoding  from  Aries  to  Lyons  in  36  or 
3S  hours.  Other  steamers,  built  for  passengers,  make  stiU 
quicker  voyages.  Mnchinery  for  war  steamers  hiu  been  con- 
structed for  the  French  government  at  Creuzot,  of  i53  and  609- 
horse  power,  with  remarkable  success. 

ScrtW'Prop^er  Stmm-Ship». 

The  application  of  the  screw-propeller  to  ships  of  war  is  of 
comparatively  recent  date,  hut  has,  notwithstanding,  been  so 
succcstifut  as  to  lead  to  the  expectation  that  it  will  ultimately 
be  generally  applied  to  ships  in  the  navy,  either  with  full  or 
auxiliary  steam-power.  The  first  ship  in  the  navy  to  which  the 
screw-propeller  was  applied  was  the  Hattlcr^  of  889  tons,  in 
which  with  engines  of  200<horse  power,  a  speed  of  10  knots  per 
hour  was  obtained.  'I"he  results  nf  the  trial  of  tbe  Hrtttler  'v'liii 
the  Alerto,  a  ship  built  from  the  same  lines,  and  having  engines 
of  the  same  nominal  horse-power,  but  fitted  with  puddle-wheels, 
proved  so  highly  favourable  tu  ttio  screw-ship,  that  the 
Admiralty,  in  the  year  18-k5,  were  induced  to  order  tour  old  *hip» 
of  the  line  of  74  guns,  and  four  old  4ti-gun  frigates  to  he  fitted 
with  screws,  with  a  view  to  their  being  employed  as  block-&hipt 
or  harbour  guard-ships.  The  Jilenheim,  La  Hogue^  and  Ajax^ 
three  of  these  ships,  were  therefore  fitted  with  screws  and  with 
engines  of  4&0-horse  power,  and  have  been  recently  tried  at  sea. 
The  speed  obtained  »o  greatly  exceeded  anything  contemplated, 
whilst  their  efficiency  as  men-of-war  for  general  service  becune 
so  Ijully  established,  that  they  are  no  longer  regarded  as  fit  only 
for  harbour  service,  hut  are  considerod  as  sea-going  ships,  pos- 
sessing powers  and  capabilities  far  exceeding  those  of  ordiiuuy 
sailing  ships.f 

The  speed  obtained  by  steam-power  alone  varies,  Jn  theaft 
shipr),  from  (i^  to  7^  knots  per  hour:  and  by  sail  and  steam  com* 
bined,  a  speed  of  about  two  knots  more  than  that  which  soil 
alone  would  give  is  frequently  obtained,  with  the  power  of  sailing 
closer  to  the  wind.  The  forms  of  La  l/of/uCy  lilviiJumi,  and  -4>ax, 
although  more  or  less  altered  abaft  to  adapt  them  for  the  screw- 
propelier,  cannot  be  re^rded  as  altogether  well  suited  for  ita 
efi'ectuat  operatioo.  UaiJy  experience  shows  thitt  much  greater 
comparative  length  than  these  ships  possess  combined  with  a 
bow  or  entrance,  as  well  as  a  fine  run,  is  uocc^ary  to  insure  tbe  ^^M 
hiiht  reaultij  from  the  screw.  ^^M 

By  comparing  tbe  dimensions  of  ships  in  the  mercantile  navy  H 
with  those  of  the  royal  navy,  it  w-ill  be  seen  that  screw -ships  for 
this  service  are  of  still  greater  comparative  length  than  in  the 
ruyal  navy;  and  that,  in  consequence,  still  better  results  hare 
been  obtained. 

Table  IV.  contains  the  dimensions  and  some  of  the  calculated 
elements  of  a  scries  of  screw-ships  of  the  most  recent  con- 
struction. 

«  To  U.  ScbnrUlcr,  whrn  mlolttcr.  i««  an  lntl«buil  far  ite  lelKilon  at  Ui«  lblit|- 
■Is  Frntcti  Jurur*  tad  AsKK^Blr*  moI  to  lh«  Eihlbllton. 

t  Aa  ■Min  ■*  thr  coiiriiUDiii  iJ  tlila  ucw  iimlilFui  of  (ia<nU  ■reliltcctnt*  mn  kwivm 
to  the  jnibUc,  Ilkron  ChviU*  Uupio,  In  *  icport  to  Ui«  yrcocb  tl«i«*e  of  hm^ 
uitwunnd,  In  ppslUn  tod  stniiig  l«rm*,  Utt  gntl  nieceu  to  b*  «ip«cwd  fnna  Bsa- 
or.war  so  Alt«d.  Ha  txilDlad  ent  Ibe  dcw  httIcm  wblcfa  ihty  couU  fUlAJ,  atat 
iii«ra(irHauboBrfiiHii-ibip«,lintu  K  tqsadrSBor  aiudt,  f«tUkerc«Mm|  ' 
id  tbe  £nr»pMB  tnt,  sad  trto  Isrttisr. 
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Hiont  from  Papert  rmd  at  the  Mating  held  at  Sei/iuty 
Scjfttntba-y  ISa'Z. 

OnCMIOwiL   OOXntNATIDir. 

On  the  Natttrt  and  EffixU  of  Chemiatl  Combinction.  By 
Tbomas  WiKiiw,  M.P.  (Taper  read  before  the  Chemical 
Sectiott,  by  Dr.  (flailxtotie,  Secretary.) 

DiMiiitniNn  a|]  hypothetical  idea.'^  and  sr^iini^  from  auch  php- 
nomeiiA  only  .ia  can  be  deniunittrnted,  J  will  endeavour  to  diiMt 
ehemtciil  action  of  any  rnvHterious  chararttr  or  prnjiertie«  more 
than  t)K>6e  belonging  to  the  ordinary  chang^it  in  ainiple  matter, 
ud  exti>nd  the  laws  which  regulate  the  latter  to  combining  and 
deeompusing  itubatancea. 

If  two  wmilar  bodies,  unequally  heat«d,  be  placed  together, 
MM  expands  and  the  other  contracts,  until  an  equal  volume  is 
sttuned  by  both.  If  two  bodies  of  equal  volume  be  placed 
tocher,  and  then  pressure  be  applied  to  one,  the  other  becomes 
heatMl  or  expanded  in  proportion  to  the  pressure  or  diminutiun 
of  volume  of  the  former.  If  any  xubstnnce  expand,  it  deprives 
Bwme  other  of  heat  or  volume;  ai  in  the  volution  of  aalta,  &c. 

In  the  foregoinn  molecular  changes  of  mntttor^  it  is  evident 
that  til  nhatcver  eauno  they  may  be  attributed,  there  are  equal 
movements    simultaneously    occurring  in  opposite  directions. 

Every  Bubntance  i»  compressible,  and  has  a  certain  Hpecifie 
(rraviiy.  proving  that  it  is  composed  of  particles,  whether  these 
be  what  are  called  atoms  or  otherwise;  and  that,  becauue  it  has 
a  epei^ifif?  praviiy,  those  |taTtii:tes  must  be  sepnrat4<d  by  a  definite 
tpdce  or  distance,  which  is  always  the  same  for  the  same  body  at 
like  temperature  and  pressure;  and  at  any  distance  from  the 
«ero  of  temperature,  or  absolute  contact  of  partieles,  these  par- 
ticles muftt  be  at  different  distance^  in  different  bodies,  for  bodies 
expand  dilferently  when  heated.  It  follows,  then,  that  the  space 
and  matter  whicli  compose  every  substance  murt  be  related;  or, 
in  other  words,  that  the  distance  between  the  particles  of  a 
body  must  be  some  function  of,  or  have  eome  dependence  on,  the 
nature  of  the  matter  composing  it  (No.  2). 

To  these  propositions  may  be  added  a  third— that  particles 
form  one  boily  when  they  are  at  iniierisible  distances  (No.  3). 

Now,  before  chemical  action  can  lake  place,  the  bodies  about 
to  act  mubt  l>e  brought  together  at  insensible  distances — that  is, 
form  one  body;  but  if  two  Hubstsnces  of  different  kinds  form 
one  body,  nnd  that  the  distance  between  paitieles  be  Kume  func- 
tion of  the  nature  of  the  matter  (No.  «),  it  follows  that  the 
distance  between  the  particles  of  the  mixture  of  the  two  bodies 
cannot  be  the  tame  as  that  of  either.  Hence,  the  distances  must 
change;  and  as  (No.  I)  every  molecular  change  must  bo  accom- 
panied by  ati  equal  and  opposite  one,  when  tne  distances  dimi- 
nish, the  distances  between  the  particles  of  some  other  body 
increase,  or  heat  is  produced.  Chemical  action  may,  therefore, 
he  aaid  to  consist  in  an  alteration  of  the  dbtanccs  between  the 
particles  of  matter,  consequent  on  the  change  that  is  produced 
in  the  nature  of  the  matter  itt-elf,  liy  the  substitution  of  a  mii- 
Uire  of  two  bodies  for  one;  anil  as,  if  two  substance  be  brought 
together  from  sensible  to  iusen-tible  distances,  any  alteration  in 
the  distances  of  particles  munt  be  a  lessening  (for  if  it  were  an 
expansion  the  bodies  would  not  come  to  an  insensible  distance 
at  all,  or  at  least  could  not  be  brought  nearer  than  the  very 
bounds),  the  heat  of  chemical  action  is — the  necessary  simulta- 
neous equal  and  opposite  molecular  movement  or  expaiiition.  If 
two  simple  bmlie-f,  therefore,  combine,  the  distance  between  the 
elements  of  each  compound  particle  being  less  than  that  between 
the  particles  of  cither  bodies  in  the  uncombined  state,  heat  or 
expansion  in  some  other  substance  miu>t  be  produced;  just  as 
when  the  particles  of  Iron  for  example  contract  or  come  together 
from  pressure  or  any  other  cause,  expansion  in  another  substance 
it  the  result.  I  proved  in  the  J'/iitiMNtf,huxil  Muguzinr^  for  Octo- 
ber 1861,  that  the  oppot^ite  effect,  or  cold,  is  the  consequence  of 
the  expansion  among  the  particles  in  the  deconi position  of  a 
compound. 

The  value  of  external  circumstances  in  chemical  combination 
may  be  estimated  by  the  fart,  that  although  at  first  the  com- 
pound panicle  may  absorb  the  expansion  or  heat  produced  hy 
combination,  yet  other  bodies  in  the  end  take  it  up;  and  this 
equal  and  opiKXiite  movement  must  be  modified  by  them.  If  it 
be  true,  then,  that  the  distance  between  the  particles  of  a  body 
depends  on  the  matter  composing  it  (No.  9),  and  that  chrmicid 
combinaiioQ  depends  on  a  lessening  of  this  distance,  or  rather 


consists  therein,  it  follows  that  affinity  results  from  tbe  circum- 
stancet  that  when  two  bodies  are  mixed  together,  the  nature  of 
the  mixed  matter  requires  a  smaller  distance  between  the  parti- 
cles than  that  of  either  body  separately;  and  elective  afRnitv  is 
—that,  when  three  bodies  are  brought  together  at  insensible 
distance*,  those  two  which  require  least  distance  between  the 
particles  always  must  unite — and,  as  the  opposite  movement  or 
cxpannon  always  accompanies  the  combination,  the  heat  pro- 
duced is  a  measure  of  the  affinity;  or,  if  heat  he  prufluced,  by 
mixing  a  simple  with  a  compound  body,  it  show*  that  the  former 
decomposed  and  united  with  an  element  of  the  Intter — nutwitb- 
stundine  that  the  decomposition  of  the  latter  produced  cold,  yet 
the  combination  that  takes  place  at  the  same  time  produces  more 
heat  than  counteracts  that  cold;  because,  if  that  were  not  the 
r^se,  the  particles  of  the  combining  bodies  would  not  have  come 
mure  closely  together  than  those  of  the  decomposing  one,  and 
nu  change  at  all  have  taken  place.  For  example — if  potassium 
or  zinc  oe  placed  in  water,  their  metal,  the  oxygen  and  the 
hydrogen,  are  at  an  insensible  distance  from  each  other;  but,  as 
the  distance  required  between  oxygen  and  the  xinc  is  less  than 
between  any  other  two  of  the  elementa,  or  between  the  particles 
of  cither  of  the  elements  by  itself,  the  oxygen  nnd  zinc  unite  or 
come  together,  while  the  opposite  movement  or  expansion  is 
supplied  partly  by  the  expansion  or  separation  of  the  oxygen 
and  hydmgen,  and  partly  by  external  bodies.  Zinc  can,  there- 
fore, decompose  water;  but,  if  copper  be  placed  in  wator,  as  it 
does  not  produce  as  much  heat  by  comliining  with  oxvijen  aa 
hydrogen  does  (or,  in  other  words,  does  not  lie  so  closely  to  it 
in  combination),  no  change  is  produced — the  water  is  not  decom- 
posed. If,  however,  oxide  of  silver  in  solution  be  substituted 
for  the  water,  as  copper  produces  more  heat  in  combining  than 
silver  does  with  oxygen,  the  oxide  of  silver  is  decomposed,  the 
oxygen  uniting  with  the  copper;  or  if  nitric  acid  and  copper  be 
mixed,  as  the  last  proportion  of  oxygen  does  not  produce  no 
much  heat  with  the  nitrogen  as  ther  do  with  the  copper,  the 
nitric  acid  is  decomposed  and  oxide  of  copper  formed. 

Thus  the  heat  produced  Is  a  measure  of  the  so-called  affinity 
of  bodies;  for  beat  is  but  expansion  among  particles,  and  when- 
ever expansion  occurs,  contraction  must  be  simultaneously  going 
on.  That  contraction  in  chemical  action  is  a  lessening  of  the 
distances  between  the  combining  particles;  and  tlio  greater  this 
is,  the  greater  is  the  heat. 

The  movements  occurring  in  chemical  combination  are  thus 
referred  to  the  same  causex,  nnd  made  to  differ  in  nothing  from 
those  occ'iring  in  simple  matter  when  it  contracts  or  expands. 
Perhaps  the  phenomena  of  what  is  called  **latent  heat  *  may 
more  clearly  express  my  meaning.  1  consider  the  particles  of 
combining  bodies  to  be  similarly  circumstanced  with  those  of 
steam  becoming  condensed — the  distances  between  the  particles 
in  either  case  becomes  less;  the  opposite  effect,  or  expansion  ur 
heat  in  case  of  steam,  is  called  the  latent  heat;  in  the  case  of 
the  chemical  action  it  is  called  the  heat  of  chemical  combina- 
tioa.  They  differ  from  each  other  in  nothing  except  amouiit; 
and  this  I  endeavoured  to  account  fur  la  the  PhUon/phicat  Maga~ 
zinc  for  January  IHJ'i. 

To  account,  then,  for  chemical  action,  and  the  heat  produced 
by  it,  we  have  only  to  admit  the  existence  of  two  lawa: — 1.  That 
the  distance  between  the  particles  of  bodies  has  some  depend- 
ence on  the  matter  compiHing  them;  V.  That  any  change  in 
their  distance  is  necessarily  accompanied  hy  an  equal  and  oppo- 
site one  among  others. 

As  a  postscript,  I  would  say  that  the  Idea  of  attractions  and 
repulsions  between  particles  of  matter  should  be  altogether 
dismissed,  aa,  to  say  the  least,  unnecessary — for  in  all  the  cases 
where  they  arc  supposed  to  exist,  they  must  be  acting  equally 
and  in  an  opposite  direction,  so  annulling  each  other.  If  at- 
traction be  ima^^ined  to  keep  the  particles  of  bodies  together, 
nn  equal  repulsion  must  be  imagined  to  exactly  coutiternct  the 
force,  or  the  particles  should  collaptie;  and  if  attraction  he  said 
to  cause  chemical  combination,  an  equal  repulsion  must,  at  the 
same  time,  be  supposed  to  act;  for  expansion  or  beat  simulta- 
neously occurs.  1  believe  the  particles  of  bodies  are  perfectly 
pa^aire  with  rettpect  to  each  other,  anil  only  move  iu  expansion 
or  contraction  as  the  apposite  movement  is  at  the  same  time 
determined  by  the  law  uf  relatiun,  volume,  or  distance,  as 
spoken  of  above. 

I  would  refer,  for  other  particulars  of  the  theory  I  offer,  to 
the  Philotopkictil  Magazine  tor  January  1S52;  the  present  paper 
contains  a  mere  outline.  As  I  remarked  in  this  paper,  that 
theory  pointed  out  the  circumstance  that  bodies  which  produced 
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most  bent  had  tbe  f^eateat  aflinUy:  or  that,  id  fact,  the  heat 
produced  bjr  combinntion  niiffht  measure  the  amount  of  that 
affinity.  I  made  some  experiments  to  teat  the  truth  of  thin 
opinion.  In  another  paper  which  I  tiubmtt  with  thia  one  to  the 
meetiti);,  1  give  the  amount  of  bent  which  various  simple  bodien 
produce  with  oxygen;  nod  it  will  be  fonnd  that  thuiie  bodies 
vrhkh  produce  more  he»t  are  aluo  capable  of  takinf^  oxygen, 
from  it^  combination  with  those  producing;  less;  ond  that  if  two 
bodies  be  combined,  a  third  will  cause  their  separation  if  it  cun 
produce  more  heat  with  either  element  than  the  other  element 
does,  and  will  have  no  effect  if  otherwise. 

I  will  briefly  Bum  up  my  opinions — I  conceive  that  there  la  a 
mutual  depemletice  or  relation  between  the  space  and  matter 
which  compose  ,i  body,  such  relation  causinjr  the  diutance  be- 
tween the  particles  to  be  deHntte;  that,  therefore,  if  the  nature 
of  the  matter  e)iance<i,  the  distance  between  its  particles  must 
also  change;  that,  if  two  bodies  be  mixed  or  bnmght  together, 
at  insensible  diHtatice«,  as  in  solution,  they  are  no  longer  two  but 
one  body:  and,  aKtbey  were  diBstmilar  previously  to  being  mixed, 
the  one  body  they  form  muKt  be  din^imilar  from  either  sepa- 
rately, and  so  the  distance  between  the  pnrticlen  muHt  be  dif- 
ferent. It  munt  alito  be  leiui;  for,  if  greater,  the  bodies  couJd  be 
brought  nearer  at  sensible  than  in»eni»ible  distancen,  and  so  could 
not  form  one  bodv  at  all,  which  is  contrary  to  our  t«uppiHtition. 
But,  as  every  molecular  movement  in  accompanied  by  it"  oppo- 
site, this  leaaening  of  distance  between  combining  particlce  is 
altcndt^d  with  expansion  among  others,  and  this  expansion  is 
the  heat. 


COMBINATIONS   OP   DtCTALB   INTO   OXVOEN*. 

On  the  Amount  of  Heat  j/rwlueed  by  the  Combination  qf  luve- 
ral  Mctalu  trith  Ory^n.  IJy  Thomah  Wooimi,  M.D.  (Paper 
read  before  the  Chemical  Action,  by  Dr.  Gladstone,  Secre- 
tory.) 

The  reaaons  spoken  of  in  the  foregoing  paper  having  led  me 
to  the  opinion  that  the  heat  of  chemical  CMimbination  m  not  the 
retiult  either  of  opposite  electricities  uniting,  or  the  disengage- 
ment of  any  subtle  fluid,  or  any  affection  of  matter  which  is  not 
met  with  in  simple  hodicK:  but  thei'onipenNatin^,  or  accompany- 
ing and  opposite  movemeut  among  particles^  whereby  the  \om  of 
volume  or  distance  between  the  particles  uniting  lo  balanced; 
and  judging  from  the  theory  I  Advanced  that  in  a  mixture  of 
bodies  those  particles  which  cnuld  c«me  the  closesit  together 
would  unite  t<i  the  excluftion  of  others — or,  in  other  words,  would 
have  the  greatest  affinity — I  concluded  that  as  the  heat  or 
expaoKioit  ia  equal,  although  opposite,  to  the  contraction  of  the 
combining  bodieti,  it  M-ould  be  a  measture  of  the  affinily  exerted 
between  different  substanceti.  1  accordingly  endeavoured  to 
ascertain  the  amount  of  heat  liberated  by  the  combinntion  of 
several  substances  with  oxygen,  in  order  to  find  whether  those 
which  produced  mo«t  heat  were  likewise  the  strongest  bases. 
The  methi)d  I  udopted  is  partly  founded  on  the  inference  I  drew 
in  the  paper  publi^ied  in  the  Philotoptiiral  Mosaiiine  for  Octo- 
ber I85I.  Fntm  the  fact  I  there  proveil,  *'thiit  the  decomposi- 
tion of  a  compound  body  gives  rlNC  to  as  much  cold  as  tlie  com- 
bination of  its  elements  produces  heat,"  I  said  that  ''it  might 
be  made  the  means  of  determining  the  amount  ^^f  heat  produced 
by  the  combination  of  bodies,  as  the  lo»8  occaKiuueil  by  their 
decompoMtion  shows  the  gain  by  their  combination."  Knowing, 
then,  the  amount  of  heat  produced  by  the  combination  of  hydro- 
gen with  oxygen,  I  Itnew  that  if  water  were  deeompoMd,  a  like 
amount  would  be  absorbed;  and  therefore  if  any  body  were 
plficed  in  contact  with  water,  and  c(uild  decompose  it  by  joining 
with  its  oxygen,  the  amount  of  heat  of  such  combination  could 
be  calculated  by  adding  the  heat  absorbed  by  the  decomposition 
to  that  marked  by  the  thermometer.  For  instance,  if  potnsiiium 
he  pliiced  iu  water,  the  oxygen  unites  with  it,  and  a  certain 
amount  of  heat  is  produced;  hut  the  decomposition  of  the  water 
to  supply  the  oxygen  absorbe  a  certain  amount  also — the  latter 
must  lie  added  to  the  funner,  and  the  sum  W  the  ijuantitT  of 
heat  the  combustion  of  iiatHfiHiiim  iu  oxygen  would  pnnluce.  If 
the  addition  of  eutphunc  acid  he  necessary  to  make  the  metal 
continue  the  decomposition  of  the  water,  aa  in  the  ctii^e  uf  ziuc, 
then  the  heat  produced  by  the  combination  uf  the  ozidu  with  the 
acid  must  be  idiowed  for;  and  in  cases  (such  as  copper)  where  the 
metal  cannot  decompo^  water,  some  other  fluid  must  be  auhstl- 
tuted,  as  nitric  ae.id,  and  the  amount  of  heat  absorbed  by  its 
deL'ompnsition  allowed  for  in  the  general  result. 

I  wuuld  remark,  as  a  preface  to  the  following  experiments,  that 


although  ther  are  given  as  if  an  equivalent  (oxygen  being  I) 
uf  each  metaf  were  diasolved  in  a  quantity  of  fluid  equal  in  value 
of  being  heateil  to  (Kigr.  of  water,  no  flxed  weight  of  each  wai 
used;  but,  according  to  circumatauccs.  a  portion  being  weighed 
accurately,  was  dissolved,  and  the  amount  uf  heat  being  marked, 
the  result  waa  calculated.  For  instance,  when  experimenting 
with  potassium  or  sodium,  I  always  weighed  whatever  happened 
to  come  from  the  bottle,  the  pieces  var>'ing  from  ^^.  to  S^  (f* 
Zinc  [  used  In  larger  pieces  than  mercury,  because  It  was  mure 
quickly  acted  on,  &c,,  but  I  CAlcuUted  what  an  equivalent  of 
each  would  produce  from  knowing  what  the  weight  u»ed 
developed  in  eacii  caae.  The  fluid,  however,  «-aa,  in  every 
instance,  the  same  in  nuantity.  It  amounted  to  ltK>gT.  when 
nitrid  acid  was  used,  and  207  gr.  when  dilute  milphuric  acid  or 
water — that  is,  the  menstruum,  the  vessel  containing  it,  and  the 
thermometer,  were  all  taken  together,  equal  in  value  on  being 
heated  to  this  quantity  of  water.  As  an  example  of  the  exact 
steps  followed,  I  will  copy  from  my  note-book  one  experiment 
with  potassium.  Having  ascertained,  by  previous  experiments, 
that  the  value  of  the  glass  tube  which  contained  the  fluid  and 
the  thermometer  were  equal  in  value  to  ^  gr.  I  placed  in  th« 
tube  IftOgr.  of  water;  its  temperature^  59'^;  temperature  of  room, 
63^.*  I  rolled  lA  gr.  of  potassium  lu  ingr.  of  phitina  foil,  in 
order  to  make  it  sink  in  the  water,  and,  having  placed  it  in  the 
fluid,  the  water  was  decomposed,  and  the  oxygen  uuiting  with 
the  potassium,  the  temperature  lose  to  TO''— that  is,  ll=.  Cal- 
culating from  this  experiment,  1  gr.  of  potaxsium  would  nuae 
the  temperature  of  60  gr.  of  water  SA^'S,  or  3  gr.  of  potaasiam 
(equivalent  to  1  gr.  of  oxygen)  would  raise  the  temperature  of 
60  gr.  of  water  to  ISQ-'A.  But  to  this  must  be  added  the  beat 
abiMjrbed  by  the  deciiin  posit  ion  of  the  water.  According  to 
Andrews,  1  gr.  of  oxygen  uniting  with  hvdrogen  would  raise  the 
temperature  of  60gr.  of  water  12<>'^-5,  therefore  potostiium  most 
produce,  by  the  combination  of  an  equivalent  of  oxygen,  exactly 
twice  as  much  heat  as  hydrogen,  or  «A3°.  According,  however, 
to  Grassi,  the  combination  of  1  gr.  of  oxygen  with  hydrogen 
would  raise  the  temperature  of  60  gr.  of  water  to  ISO". 

Each  of  the  following  results  is  calculated  from  a  mean  of 
several  experiments: — 

Sodium. — 3  gr.  of  sodium,  by  diuolving  in  water,  raises  the 
temperature  of  GO  gr.  li*^,  dewimposition  of  water,  to  supply 
I  gr.  of  oxygen,  absorbs  130';  therefore  the  Sgr.  of  sodium  (or 
1  equivalent)  raises  the  temperature  of  00  gr.  of  water  li*  -f- 130 
=^  Sfl-t°,  by  combining  with  oxygen. 

I*i>titn»iHvi. — >)  gr.  of  potawiium  mines  the  temperature  of  60  gr. 
of  water  by  dissolving  in  it  \2*i"'^ ;  add  130%  for  the  heat  absorbed 
by  the  decompusitiim  of  the  water,  and  95H^-5  is  the  amount  of 
heat  liberated  hy  the  combustion  of  1  equivalent  of  potassium. 

Zinc. — The  solution  of  4 gr.  of  zinc  in  sulphuric  acid  (dilute) 

|>ru'duces  heat  sufficient  to  raise  fio  gr.  of  water  72'.  The  com- 
liaatiun  of  the  oxide  formed  and  the  Sulphuric  acid  developer  in 
the  same  quantity  of  water -tif'-Sf;  this  must  therefore  he  sub- 
tracted from  the  72°,  as  It  Is  not  due  to  the  oxidation  of  the 
zinc,  and  there  then  remaiu  29'^"K;  but  to  this  quantity  must  be 
added  130%  bbnorbi-d  bv  the  dcairn  posit  ion  of  the  water,  and 
159 '-8  is  the  amount  of  )icat  that  the  combutftiuu  of  zinc  would 
produce  in  GO  gr.  of  water. 

Oipffr. — Cojuier  will  not  decompose  water;  nitric  acid  WM 
therefore  substituted  for  the  dilute  Kulj)huric  acid.  3'!>6  gr.  (or 
1  equivalent  of  copper)  by  disdolving  in  nitric  ncid  raises  the 
temperature  of  60  gr.  of  water  77'^'2;  but  in  this  is  included 
the  amount  uf  heat  produced  by  the  combination  uf  the  oxide  of  ^, 
copper  with  the  nitric  acid,  which  is  35*;  subtract  ihia  sum  ^H 
thereftire,  and  X'i'-^i  remain;  but  as  the  decomposition  of  suffi-  ^H 
cient  nitric  acid  to  give  1  gr.  of  oxygen  would  absorb  as  much 
heat  as  would  lower  the  temperature  of  60  gr.  of  water  30*^4, 
this  must  be  atlded  to  the  Vi^%  and  we  <ibtain  T^^'C  as  the 
amount  of  heat  produced  in  00  gr.  of  water  by  the  combustion  of 
co]iper. 

J  he  manner  in  which  I  found  that  the  decomposition  of  nitric 
acid  absorbs  the  above  amount  of  heat  was  bv  dissolving  kgr.  of 
zinc  in  IflO^r.  uf  the  acid;  itlibcratedheatsu^cient  toraiseSO  gr. 
of  water  17r^'6;  as  this  included  the  heat  uf  combination  of  uM 
oxide  of  zinc  and  nitric  acid  4S'^'2  muxt  be  abstracted,  and  there 
remain  129'''4:  but  in  the  former  experiment  with  the  dilute 
sulphuric  acid,  it  was  shown  that  4  gr.  of  zinc  being  oxidised 
would  raine  the  temperature  of  60  gr.  of  water  U9  '8,  therefore 
the  difference  lAS^'S  and  W9^-4,  equal  to  SM'^^y  is  absorbed  by  , 
the  decomposition  of  the  acid. 

*  la  tbli  pB|KT>  (tcgrcM  «(  Fatinnbcll  ore  ■IgnllM  !■  t**n  <•••' 
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Bifmuth.—9i'9  grains  of  bismuth,  bv  its  solution  in  nitric  add, 
developes  sufficient  heat  to  raise  the  temperature  of  6Urr.  of 
water  SO^'-l.  Subtract  36*'  for  the  heat  of  combination  of  the 
acid  and  oxide,  and  add  30"*^  for  the  absorption  of  he^t  hy  the 
decomiwsition  of  the  acid,  and  the  result  ia,  that  1  equivalent  nf 
bismuth  produces  by  its  combustion  ns  much  beat  as  would  raise 
60jfT.  of  water  74='A. 

Lead. — r>'7  CT,  or  1  equivalent  of  tead,  by  its  solution  in  nitric 
■cid,  produce*  heat  sufficient  to  raise  the  temperature  of  60 or. 
of  water  106'',  includinfr  37°  for  the  combination  of  the  oxido 
with  the  acid;  the  latter  being  extracted  leaves  69%  to  which 
must  be  added  30^'+  for  the  amount  absorbed  by  the  decoropo- 
aition  of  the  acid,  and  there  remains  99^i  as  the  amount  of  heat 
produced  tn  60gr.  <»f  water  by  the  combustion  of  1  equivalent 
of  lead. 

Mercury.— \  could  not  ascertain  satisfactorily  the  amount  of 
heat  produced  hy  the  oxidisemetit  of  mercury,  its  solution  in 
nitric  acid  i«  slow,  and  its  equivalent  number  Is  high,  and  the 
cuQibinatinn  it  forms  with  the  acid  is  not  well  ascertained.  It 
uffenemlty  thoug^ht  that  when  there  is  an  excess  of  acid,  the 
aalt  formed  is  a  #t/^ftali,  lly^»  beinp  the  base.  If  such  b«  the 
caae,  25  gr.  of  mercury  raiiien  the  temperature  of  60gT.  of  water 
iO\  including  the  combination  of  the  oxide  with  the  add,  and 
this  prwiutyfs  sufficient  heat  to  raise  00  gr.  of  water  W';  the 
oxidisement  alone  produces  50'— *0*=10'';  to  this  sum  add  30°'i 
for  the  heat  absorbed  by  the  decomposition  of  the  acid,  and  it 
leaves  Mi'^-\  as  the  quantity  of  hcHt  produced  in  60  gr.  of  water 
by  the  combustion  of  1  equivalent  of  mercury. 

Silrer, — 13^  gr.  (or  equivalent  of  ailver),  by  its  solution  in 
lUtric  acid,  raises  60  gr.  of  water  4(i°.S.  Subtract  32^  for  the 
beat  produced  by  the  combination  of  the  acid  with  the  oxide  of 
ailver,  and  add  30^--t  for  the  heat  absorbed  by  the  decomposition 
of  the  acid,  and  3S'-''9  id  the  number  of  degrees  I  equivalent 
of  silver,  by  ite  oxidisement,  would  r«if»e  61)  pr.  of  water. 

Iron. — The  amount  of  heat  produced  by  the  oxidisement  of 
iron  could  not  be  calculated  with  any  certainty,  from  its  solution 
in  dilute  sulphuric  acid,  as  it  required  a  large  amount  to  be  di»- 
•olved  to  cause  u  perceptible  rise  of  tomperature.  The  bent  it 
produces  roust  be  very  nearly  tJ'ie  same  an  that  produced  by 
nydrogen;  as  if  it  diitcrcd  consiilerably  a  limall  quantity  of  it 
would  give  rise  to  a  large  amount  of  heat,  as  its  equivalent  is 
small.  The  heut  abw>rbed  by  the  decomposition  of  the  water 
very  nearly  balanced  that  produced  by  the  combinatiun  of  the 
iron  with  the  oxygen.  Iron  produces  only  a  very  little  more,  if 
more  at  all,  heat  with  oxygen  than  hydrogen  does.  When  iron 
is  dissolved  in  nitric  acid,  the  peroxide  h  funned,  and  SA  gr.,  or 
I  equivalent — for  S^  gr.  unites  with  1  gr.  of  oxygen— when  dis- 
solved in  nitric  acid,  produces  heat  sufficient  to  raise  60gT,  of 
water  108°.  As  1  equivalent  or  lOgr.  of  peroxide  of  iron,  by 
combining  with  acid,  produces  heat  sufficient  to  raise  60  gr.  of 
water  20",  a^  gr.  must  raise  it  6*.  Subtract  this  number  from 
10^,  there  remain  Pii",  and  add  30'*l  for  decomposition  of  the 
acid,  and  Wb^"**  is  the  quantity  of  heat  produced  by  the  oxidise- 
ment of  iron. 

Tin. — When  tin  is  dissolved  in  nitric  acid  3^  gr.,  take  1  gr. 
of  oxygen  to  form  the  peroxide,  and  raises  the  temperature 
of  6i>  gr.  of  water  105*=.  If  the  combination  of  the  peroxide  with 
the  acid  produces  the  same  amount  of  heat  as  the  peroxide  of 
iron  does,  G'  must  be  Kubtmcted;  there  remains  9»^  Add 
30°'*  for  decomposition  of  acid,  and  l2Q"-i  is  the  number  of 
degrees  the  oxiditsement  of  tin  would  raise  60  gr.  of  water. 

Summary.— The  following  table  givec,  at  agiaote,  the  number 
of  degrees  that  I  equivalent  of  each  metal,  hy  its  combination 
with  oxygen  (I  gr.),  would  raise  60'gr.  of  water.  Subjoined  are 
the  results  that  Andrews  arrived  at  for  such  of  the  metals  as  he 
hoH  exnerinieuted  with  hy  directly  burning  them  in  oxygen  cai- 
oulaled  to  the  same  stiuiilard  as  my  own — viz.,  the  quantity  of 
beat  their  combustion  would  produce  in  60  gr.  of  water. 
Af^QUnt  of  Heat  produced  Ay  tht  comhination  of  an  eqtavalent  of  esch 
metal  with   1  gr.  o/orysftn   m  60  gr.  qf  water. 

Sodium 284"^ 

Potastium 2&6°-& 

Zioa 159°>8 

Ti 129°  4 

Iroa 126°'4 

Lsad  ........      90^4 

Bismuth 7f°'ft 

Copper 72°*6 

Meteury 4i}°i 

8ilw 3S**-9 

iflnfl  tine,  lev^Sj  tlo,  136^;  Irao,  ItV;  sod  egppsr,71'fl. 


The  length  to  which  this  paner  has  run  prevents  me  remarking 
on  the  foregoing  table  as  fully  as  1  would  wish.  It  will  be, 
however,  seen  those  metala  which  are  capable  of  displacing 
othern  from  neutral  solutions  produce  most  neat  by  their  combi- 
nation with  oxygen;  or,  according  to  the  view  I  take  of  chemical 
combination,  require  less  distance  between  their  particles  and 
those  of  oxygen  than  do  the  other  metals.  Thus,  when  a  salt 
of  silver  in  solution  is  poured  on  copper,  oxygen,  silver,  and 
copper  arc  brought  together,  at  an  insensible  disttance,  mechani- 
cally, for  the  first  instant,  forming  one  body,  their  particle* 
lying  together,  perfectly  passive  with  respect  to  each  other;  but 
as  we  deduce  from  experiment  that  oxygen  and  cupper  lie  more 
closely  together  than  oxygen  and  silver,  the  particles  of  the 
oxygen  and  Clipper  are  exactly  in  the  same  predicament  as  a 
heated  body  would  be  in  conjunction  with  a  colder  one — the 
particles  being  separated  from  one  antither  to  a  distance  greater 
than  natural,  so  to  Kpcak,  for  the  mean  temperature — these  par- 
ticles, therefore,  move  together,  or  contract,  just  as  those  of  a 
heated  body  would  do;  and  the  partides  of  oxygen  and  silver 
which  may  represent  the  colder  bodr  separate  or  expand  to 
supply  the  opposite  movement.  It  wifl  be  seen  1  do  not  attempt 
to  explain  why  copper  and  oxygen  lie  more  clowly  lo«ethcr  than 
silver  and  oxygen  in  combitiiition.  I  merely  say  that  iis  their 
uniting  is  accompanied  by  n  greater  expansion  or  heat  in  other 
bodies,  and  as  that  expiiiuiion  may  be  taken  as  equal  and  opposite 
to  the  contraction  between  the  uniting  bodies,  those  substances 
prr>ducing  most  beat  must  lie  more  clotjcly  together;  and  that, 
therefore,  ail  such  brpothetical  ideas  as  electricities,  subtle 
Huids,  modulations,  &c.,  f^ay  be  discarded  in  accounting  for  the 
heat  of  chemical  combination;  and  the  roovementa  immediately 
concerned  in  producing  it  may  be  looked  on  as  being  in  nothing 
different  from  those  where  beat  ia  given  out  from  a  t>implc  body 
whoKe  temperature  is  moie  elevated  titan  surrounding  ones; 
except  in  this  particular,  that  a  simple  body,  whose  temperature 
is  raised,  loses  its  vidume  to  other  bodies  by  an  approximation 
of  its  own,  or  similar  particles,  but  in  chemical  combination  it  k 
the  approximation  of  diverse  particles  moving  to  unite. 


•EOLOOV  OP   WELAND. 

Outline  of  the  General  Gfftlitgy  of  Ireianti,      By  Mr.  GaiFriTH. 

(Paper  read  before  the  Geological  Section,  Lt.-Col.  Fortlook, 

KE.,  F.R.S.,  President,  in  the  Chair.) 

Mr.CiRiKFiTH,  having  directed  attention  to  his  most  interesting 
map,  and  to  the  various  improvements  which  be  had  been  enabled 
to  make  on  it  since  Ifi^H,  acknowledging  with  thanks  the  services 
rendered  to  him  by  Colonel  Fordyce,  and  .Messrs.  llryce  and 
M'Adam,  of  Belfast,  proceeded  to  take  up  the  subject  of  bis 
lecture. 

On  looking  at  the  map,  it  will  be  found,  he  said,  that  the  con- 
formation of  Ireland  is  peculiar,  the  coast  being  mountainous 
and  the  interior  flat.  Talcing  the  line  from  Dublin  to  Oalway, 
which  is  1^0  miles,  the  summit  level  is  seen  to  be  only  ItiO  feet 
above  the  level  of  the  sea;  hence  it  is  that  our  canals  and  rail- 
ways have  been  made  at  an  expense  so  comparatively  trifling. 
Lough  Allan,  which  may  be  considered  the  source  of  the 
Shannon,  is  160  feet  above  the  level  of  the  sea;  while  between 
Killaloo  and  the  tide-water  at  Limerick,  a  distance  of  aliout 
twelve  miles,  the  fall  is  only  1 10  feet.  The  average  fiUl  is  lesM 
than  H)x  inches  to  the  milu — a  circumstance  to  which  we  are  to 
attribute  so  many  sluggish  rivers,  and  the  existence  of  large 
tracts  of  country  Hooded  during  six  or  nine  months  in  the  year. 
The  mountain-ranges  which  indicate  the  strata  of  Ireland,  run 
in  the  north  from  north-west  to  sAuth-east,  and  in  the  County 
Cork  from  nearly  east  to  west.  Beginning  with  the  foundation 
and  going  to  the  top,  it  may  bo  Kaiit  that  the  mica-slate,  which 
forms  the  basis  of  all  the  sedimentary  rocks  of  Ireland,  occurs  in 
great  abundance  in  the  Countieft  of  Londonderry  and  Donegal, 
where  it  is  found  twisted  and  contorted  in  every  direction  bv  the 
protrusion  of  the  granite.  The  granite  wa«  formerly  considered 
among  geologistc  to  be  the  oldest  rock,  though  now,  in  many 
cases,  it  has  been  proved  to  be  among  the  ninnt  recent.  The 
vreeastoae  of  the  County  Donegal  is  older  than  it,  as  is  proved 
by  the  appearances  exhibited  at  'J'alcorrib,  on  the  coast  at  tlie 
weiit  of  Dungloe.  In  thi:^  locality  the  strata  consist  of  mica 
slato  and  quartz  rock,  which  have  been  elevated  by  the  protrusion 
of  enormous  mas-tes  of  creenstono,  and  this  grcem^tone  itself 
contains  masses  of  mica  slate  and  qunrtzrock,  thus  proving  that 
it  is  newer  than  them.  Immediately  to  the  south  the  granite 
occurs,  cutting  through  the  greenstone  and  the  quarts  rock,  and 
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contAining  aiif^lar  fiagmenU  of  both,  tbu^t  leading  to  the  con- 
victinn  that  the  granite  is  thu  newest  rock  nf  the  three.  Mr. 
Griffith  next  Hlltided  to  stnitificHtionH  in  the  Cuuatie<}  o(  Mayo 
and  Galvny.  which,  he  remarked,  were  chiefly  composed  of  mica 
Klate,  g:ranite  rock,  and  limeatone.  Granite  al»o  occurs  to  the 
north  of  Galway  Bay^  where  it  is  tuoceeded  by  metamorphic 
rocks  and  mica  slnte.  To  the  north  of  the  crand  boundary 
several  p-nriiie  rocks  occur,  protruding  through  the  mica  slate 
and  limeatontfti.  In  this  diiitrict  there  n|ipeani  the  green  marble, 
which  is  unly  limeMtune  metamurj>ho*ted  by  the  action  of  the 
granite.  I'aHsing  northward,  the  mica  slate  is  found  covered 
by  Silurian  rockd  in  an  unconformable  position,  The«e  rocks 
contain  numerous  fossiU  belonging  to  the  silurian  nyateni,  and 
are  succeeded  by  enormous  maue*  of  conslumerate.  contaming 
large  pebbles  of  grey  granite,  some  of  tnem  nearly  a  ton  in 
weight,  and  perfectly  rounded.  The  granite  thuii  nbBcrved  i» 
quite  distinct  in  its  character  from  the  granite  of  the  district, 
and  clearly  enough  belongs  to  an  older  period.  The  thicknestf 
of  the  Hiluriaii  strata,  including  the  cungloinerate,  mav  be  set 
down  at  about  AOOO  feet.  The  speaker  next  alluded  to  the 
slates  and  silurian  rangea  of  the  promontory  at  Dingle,  in  the 
County  of  Kerry,  and  described  similar  forniationo  in  the 
Counties  of  Waterford,  Wexford,  and  U'icklow,  remarking  that 
the  granite  in  the  snme  loc.ilities  is  found  to  ho  newer  than  the 
alate— a  fact  proved  by  the  prutruHion  of  Rev«ral  granitic  hill* 
through  the  most  of  the  slate  diritrict.  To  the  north  of  Uutilin 
there  is  another  elate  district,  similar  in  character  to  that  of 
Wicklow  and  Wtxford,  and  pri>haUy  belonging  tu  a  lower 
silurj&n  scries,-  though,  as  no  fussiU  nave  been  discovered  in  it, 
except  at  the  south  portion,  its  exact  age  remains  undetermined. 
Thi^  is  accompanied  with  the  granite  at  the  Mourne  Mountains, 
which  Mr.  Griffith  cnncoivcM  to  be  newer  than  the  ulate.  One 
of  the  most  interesting  silurian  districts  in  Ireland  occurs  near 
Fomeroy,  in  the  County  Tyrone.  It  was  disKuvured  by  Colonel 
PortlocK,  who  has  fully  described  it  in  bis  valuable  wurks  un  the 
Keulog}-  of  the  County  Tyrone  and  the  neighbouring  dirtrictB, 
The  learned  genLleman  next  described  the  old  red  saud<«tone, 
particularly  alluding  to  the  large  di-itrict  which  occurs  in  tlie 
County  Tyrone,  and  which,  apparently  has  some  relation  to  the 
silurian  district  at  Pomeroy,  (Icscribed  by  Colonel  Portlock,  and 
then  pointed  out  on  the  map  several  mountain  rangcH  which  are 
capped  by  the  deposit,  particularly  the  (lultees  and  Knockme- 
down  MountaiuB,  Slievenisb,  in  the  west  of  the  County  Kerry, 
and  di-ftricU*  north  of  the  County  Cork.  Having  remarked  that 
the  old  red  s^andstone  is  succeeiied  by  the  great  mountain  lime- 
atone  district  of  Ireland,  which  occupieH  two-thirds  of  the  entire 
country;  and  which,  on  account  of  its  lithologlcal  character,  he 
waa  accustomed  to  subdivide  it  into  6ve  portiuiu,  cijtisistirig  of 
the  yellow  sandstone,  the  carboniferous  slate,  the  lower  lime- 
stone, the  calp  or  shale  sericK,  and  the  upper  limestone,  he  pro- 
ceeded to  say,  that  as  this  would  form  the  subject  of  a  separate 
paper^  he  would  decline  entering  into  its  consideration  on  the 
present  oocaalon,  The  carbonifercms  limestone  scries,  he 
observed,  i»  altogether  about  600i>  feel  thick,  :10CK)  feet  of  which 
belongs  to  the  lower  portion  of  the  aeries,  and  :tOOO  to  the  upper. 
He  next  described  the  several  cool  districts  of  Ireland,  com- 
mencing with  Ballycastle  at  Fair  Head,  on  the  north  connt  of 
the  County  Antrim.  This  district,  which  is  of  greater  untic)uity 
than  any  other  in  Ireland,  had,  he  remarked,  been  worked  to  a 
considerable  extent.  The  coal  was  worked  by  tunnels,  and  the 
beds,  which  were  affected  at  different  elevations  by  the  protrusion 
of  dvkes  of  greenstone,  have  been  nearly  worked  out,  though 
at  Alurlougli  Hay,  which  contains  bituminous  co;d  or  stone-coal, 
there  some  beds,  whether  cxbauNted  ur  nut,  he  had  not  informa- 
tion tu  say.  'J'he  next  coal  district  is  that  situated  near  <Joh1- 
isUnd,  in  the  <  ounty  Tyrone.  1 1  is  very  dmall,  and  the  beds  are 
now  nearly  all  wurkcd  out.  A  third  occurs  in  the  Cntintics  of 
Leitrim,  (Jnvnn,  and  RoHcnmmon,  stretching  to  Lougb  Uland, 
which  contains  only  one  bed,  nut  exceeding  two  feet  in  thickness, 
though  in  this  locality  there  lh  a  siteof  the  Arigna  Iron  M'urktt, 
which,  though  thi*y  are  not  worked  at  the  present  time,  formerly 
attracted  much  attention  in  tbit*  country.  The  shale  accom- 
uaaies  the  coal  with  rich  beds  of  argillaceous  iruit*«tane,  some  of 
it  containing  so  much  as  iOper  cent,  of  iron;  indeed  the  iron 
that  was  made  at  Arignn  was  found  to  be  of  very  superior 
quality.  Mr.  Griffith  next  described  tlie  Kilkenny  coal  district, 
which  contains,  he  said,  an  unflaminK  coal  or  mineral  cliarcoal 
alone.  There  are  several  beds  in  this  district,  two  of  which 
are  3  feet  in  thickness,  one  4  feet,  and  two  less  thau  3  feet. 
The    upper    beds    have   been    lung    since    worked    out;    (he 


lower  onea  still  remain,  though  they  are  so  imptire  in  qaalHy,! 
and  contain  so  much  sulphur  that  they  are  not  used  except  to' 
burn  limestone.  Ttie  Munster  coal  district  waanext  dwelt  upon. 
It  occupies  a  considerable  portion  of  the  Counties  of  Clare 
Limerick,  Cork,  and  Kerry,  and  contains  three  bedH,  wme  of 
which  are  not  more  than  6  luclies  in  thickness.  The  most  valu- 
able portion  is  found  at  the  south,  immediately  to  the  n»rth  of 
the  river  Blackwater,  where  several  excellent  bed^  of  anthracite 
occur.  The  learned  gentlemen  having  remarked  that  he  would 
not  sav  that  a  valuable  coal-bed  would  not  he  found  in  Ireland, 
though  he  believed  that  no  such  cual  wuuld  bo  had  in  the  country 
as  is  to  be  found  in  Kngtand,  proceeded  to  take  up  the  new  red 
mndstone.  The  new  red  sandstone,  he  said,  is  very  sparingly 
developed  in  Ireland.  The  most  southern  locality  in  which  it  is 
found  IB  at  Carrickmacrosjj,  in  the  County  of  Monaghan,  where 
in  sinking  through  it  to  obtain  coal,  a  bed  of  gypsum,  iO  feet  in 
thickness,  waa  discovered;  and  the  districts  in  which  it  is  found 
most  extensively  are  in  the  Counties  of  Tyrone  and  Antrim. 
At  Tyrone  it  adjoins  the  coal  district,  and  reals  upon  it.  It 
also  occurs  in  the  valley  of  tlie  river  Lagan,  in  the  CouDtie«  of 
Down  and  Antrim,  continues  under  Belfast,  and  again  displays 
itself  at  Carrickfergus.  This  stratum  contains  gypsum  in  thinner 
beds,  however,  than  those  mentioned  as  occurring  at  Carrick- 
macross.  Some  time  ago,  when  sinking  through  it  to  obtain 
coal,  a  bed  of  twit  was  discovered;  this  discovery,  however,  he 
would  not  touch  upon,  as  he  understood  a  local  paper  on  lh« 
subject  would  be  presented  to  the  Association  duriug  tlie  sMtting. 
The  new  red  sandstone,  he  proceeded  to  say,  is  covered  by  the 
liao,  which  is  similar  to  that  in  England,  and  this  again  by  the 
chalk,  which,  iu  the  north  of  Ireland  is  called  white  limeatone, 
owing  to  being  more  dense  than  the  chalk  found  in  Eaglaod. 
The  chalk  is  covered  by  lobatin  trap,  which  occupies  a  large 
portion  of  the  Counties  of  Antrim  and  Derry.  Mr.  Griffith  next 
went  on  to  explain  the  position  of  the  tertiarj-  beds, — remarking 
that  a  verv  intiTe^ting  tertiary  district  occurs  in  the  south  side 
of  Lough  Keagh,  in  the  Counties  of  Tyrone  and  Down.  It  is 
ten  miles  in  length  and  four  iu  breadth:  abure  was  made  through 
it  to  the  depth  uf  30!)  feet,  with  a  view  to  obtain  coal,  and  toe 
strata  was  found  to  consist  of  alternations  of  white  ironstone 
and  blue  clay,  with  surlurbrand  iir  wood  coal — a  series  preoiaeljr 
similar  tu  that  at  Bovey,  in  Devunshire.  The  level  of  the  Bore, 
wliich  yens  situated  not  far  from  the  coal  field,  and  adjoined  the 
coal  district,  m  as  about  7i>  feet  above  the  level  of  the  *ea;  and  ai 
the  boring  itself  was  300  feet  deep,  the  depth  of  the  scries  was 
S30  feet  below  the  level  of  the  aca,  though  even  at  this  distance 
it  was  not  |icnctratcd.  Mr.  Griffith  next  alluded  to  the  tertiary 
districts  situated  on  the  coasts  of  tho  Counties  of  W'icklow, 
Wexfurd,  and  Waterford,  and  concluded  a  most  interesting 
sketch  of  the  geology  of  the  country  by  a  rapid  view  uf  the 
escarp  bills  and  diluvial  gravel  which  cover  so  large  a  portion  of 
Ireland,  and  which  ap|ieared  to  him  to  have  been  produced  by 
currents  setting  in  from  the  north-west  towards  the  south-east. 

The  pRi:;^i»r:NT,  bavins  alluded  to  the  many  obligations  under 
which  Mr.  Griffith  hiid  pTiiced  the  Associiition,  proceeded  briefljr 
to  state  the  various  inlcrcbting  points  in  that  gentleman  s 
address.  Mr.  Griffith  had  shown,  by  a  reference  to  the  north  or 
north-west,  that  the  granite  includes  pebbles  of  greenstone  and 
mica  slate;  and  that,  therefore,  the  granite  must  be  newer  thaa 
the  greenstone  and  the  mica  slate.  This  was  a  most  valuable 
fact;  and  there  was  another  stated  by  Mr,  (iriffith  nut  less  u^^ 
namely,  that  in  the  east  and  lower  east,  in  which  the  granite 
occurs,  it  is  newer  thatt  the  old  red  sandstone,  though  the  new 
red  sandstone  is  as  it  were  formed  of  the  detritus  of  the  granite. 
Another  point  of  very  great  intere^it  was  the  scarcity  of  ooaL 
Here  was  a  matlor  in  wTiicli  geology  waa  of  vast  importauce,  a 
it  was  desirable  nt  once  that  the  geologist  should  point  ou 
where  to  obtain  valuable  minerals,  and  that  he  should  exercise  i 
wise  discretiun  in  preventing  others  expending  time  and  money 
in  investigation.4  where  these  properties  are  not  to  be  expected. 
It  was  clear  by  Mr.  Griffith's  statement  that  coal  is  not  to  be 
found  in  any  quantity  in  Ireland;  and  therefore  every  attemplto 
leave  that  inipreKsiun,  and  to  induce  parties  to  embark  in  specu- 
lations which  mubt  prove  fruitless,  ought  to  be  discouraged. 

Mr.  Saill  expressed  his  surprise  at  one  remark  which  be  said 
had  been  made  by  Mr.  Griffith — that  in  which  be  asserted  that 
the  mica  slate  was  older  than  the  granite.  That  waa  so  contrary 
to  his  own  understanding,  and  6o  opposed  to  hundreds  of  fn 
that  he  could  not  but  hesitate  in  accepting  it.  ^ 
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'  On  the  Improvrmenta  made  in  thr  J/arbnur  of  Bel/iut.  By 
Gaksett.  (Paper  read  before  the  MecbanicAl  Section,  J. 
t^tdker,  Ksq.,  Prtrsident,  in  tbc  Cbair,^ 
'I'HKtuwtt  of  Bt^lfast  U  situnti'd  oa  the  river  I^agan  at  ito 
junction  with  the  extcnsivp  inlet  from  the  Iri^ih  Channel,  known 
as  Belfast  Lnugh,  which  extends  in  a  south -M-esterljr  direRtimt 
for  about  11  miles  from  the  general  caa»l  line,  and  is  bounded 
on  the  liouth-east  and  north-west  by  the  Counties  of  Down  nnd 
Antrim  renpectivcJy.  The  lough  i«  seven  mile*  in  width  at  ttx 
aeawMfd  erilr»iice,  and  decreaiiinf; gradually  towards  its  southern 
extreioit)',  pret^entit  a  well-ftirmed  receptacle  for  the  western 
portion  of  the  north  lidal  strenm.  The  course*  of  the  flood  and 
ebb  tides  through  the  lough  do  not  ditFer  niHterially  — a  tircum- 
»tant'e  of  much  ioiportuiici\  as  tending  to  prevent  the  formation 
of  any  formidnbie  &hoal  or  bar,  so  often  found  to  exist  at  harbour 
entrances,  but  from  which  that  of  Belfast  is  entirety  free.  The 
anchorage  in  about  14  Mjuare  inileH  in  extent,  with  from  two  to 
ten  fathoms  water,  and  affords  excellent  ''holding-ground,"  con- 
noting principally  of  blue  clay.  The  importaoce  of  this  tough 
BJ>  a  harbour  uf  refuge  U  clearly  pointed  out  in  the  following 
extract  from  the  Admiralty  sailing  directions; — 

"■The  bay  of  Belfast  ia.  with  moderate  caution,  free  from 
dangera  of  any  kind;  the  nh  ores  on  either  Hide  being  appronch- 
able  by  the  lead  to  a  moderate  distance,  and  a  ship  may  anchor 
in  any  part  of  it  claer  of  the  bank«  for  a  tide.  Kven  in  the 
event  of  a  ehip  running  in  diBniacted,  and  wiibuut  c:ihle«  and 
anchorK,  9>be  might  with  confidence  run  upon  ((armoyte  bank,  or 
aft  nearly  as  possible  to  where  vesitels  lie.  She  would  make  a 
dock  for  herself,  and  remain  in  safety  till  fine  weather;  and  this 
li  mn  advantage  which  few  otlier  ports  on  the  coatit  of  Ireland 
poneu." 

The  river  Lagan  rises  in  the  Mourne  Mountains,  nnd  empties 
teelf  into  the  lough  after  a  counte  of  about  36  miles  in  length, 
through  a  catchment  batiin  of  300  u^uarft  miles  in  extent.  The 
lidal  water  flows  up  the  river  for  about  two  miles  above  the 
town,  where  its  further  progress  is  prevented  by  the  works 
of  ihc  Lagan  Navigation,  by  nieanR  of  which  a  water  communi- 
cation is  afforded  between  the  port  of  Belfast  and  the  interior 
of  the  country. 

The  earlieitt  mention  of  BelfaKtas  a  trading  town  is  in  a  charter 
granted  by  James  I.,  in  1613,  to  empower  a  **guild  of  freemen 
to  erect  a  wharf  or  quay  in  some  convenient  place  in  the  bay  or 
creek;"  anil  until  the  year  17'i()  the  only  accommodation  which 
the  town  atfonli'd  for  dhinpiiig  wau  in  the  above-mentioned 
^creek,"  formed  by  a  small  river  running  down  the  centre  of 
ligh-Ntreet,  which  is  at  present  covered  over,  and  forme  one  of 
he  sewcrH  of  the  town.  The  first  authentic  plan  of  the  town 
was  by  order  of  guvernnitrnt  in  I6KS,  to  entibic  them  to  lay  out 
fortifications,  and  in  it  the  harbour  is  shown  as  above  described; 
and  the  Long  Bridge,  which  wait  commeured  in  16HV,  in  repre- 
sented as  being  in  course  of  erection.  In  17^20,  the  first  nuay- 
wmII  along  the  Lagan  wn»  built;  and  from  tlii«  date  very  little 
alteration  wait  mude  in  the  harbour  until  the  year  1785,  which 
Bay  be  considered  tm  marking  the  commencement  of  ita  progress, 
^om  this  date  up  to  1814.,  many  improvements  were  made  in 
*the  harhnur;  these,  however,  were  not  of  such  a  nature  as  to 
niter  niateriuUy  the  jireviousrharactor  of  the  nHvignblc  chiinnel, 
which  remained  narrow  and  tortuous  (bounded  on  either  side  by 
very  extensive  bank-*,  uncovered  at  low  water)  for  a  distance  of 
about  three  miles,  extending  from  the  roadatead  called  Garmoyte 
to  the  quays  at  the  ttiwn. 

yVe  learn  from  Mr.  Rcnnie's  report  in  1821,  that  the  channel 
«a«  only  from  2  to  4,4  (cet  deep  at  low  water  opposite  the  town, 
and  continued  with  little  increaae  lor  about  'i\  miles  lower  down, 
when  it  was  joined  by  the  Seal  channel,  through  which  was  con- 
veyed the  greater  portion  of  the  water  covering  the  large  area 
if  the  low  banktt  along  the  Antrim  side  of  the  lough  at  high 
^Bter;  at  tbi«  point  the  depth  was  about  H  feet,  and  increased 
^gradually  to  m  feet  at  Garmoyle,  showing  an  addition  of  H  feet 
ID  depth  in  the  »<]iort  distance  uf  half-a-mile,  Mr.  Kennie, 
however,  in  noticing  this  increase,  does  not  mention)  that  the 
Conswater  river,  which  conveys  the  drainage  ot  a  considerable 
^trict  in  the  County  Down,  in  addition  to  n  large  quantity 
tiduJ  water,  discharged  into  the  main  channel  near  the  same 
ace. 

The  rwulsiead.  or  pool  of  tinrmoyle,  had  a  depth  of  from  18  to 
SO  feet  at  low-water  spring  tidett,  with  good  anchonige,  and  was 
BO  well  sheltered  that  vessels  could  lie  in  it  safely  during  every 


wind.  As  the  rise  of  spring  tides  was  only  12  feet,  and  neap 
tides  8  feet,  vessels  drawing  14  feet  »nd  upwards  could  not 
proceed  t<»  the  town,  but  were  necessitated  to  remain  in 
Garmoyle  until  the  greater  portion  of  their  cargoes  bad  been 
discharged  Iry  meaas  of  lighters — a  mode  of  operation  both  ineuD- 
venient  and  expensive. 

The  unsatisfactory  state  of  the  hvbour,  which  has  been 
described,  together  with  other  imper-fiKlkms  causing  annoyance 
and  delay  to  the  revenue  department,  indfid  the  CommiKsionem 
of  ('ustoms  (in  1814)  to  give  inHtructiniu  to  Mr.  Killaly  to 
report  to  them  on  the  improvement  of  tb«yort;  but  this  gen- 
tleman's attention  weems  to  have  been  directad  mainly  towards 
providing  dock  accommodation,  without  ■■■Itiag  io  effect  any 
improvement  in  the  means  of  cummunicaticiobetwccn  the  town 
and  the  sea. 

In  lfli2I,  the  late  Mr.  Rennic,  by  the  direction  of  the  Lords 
of  the  Treasury,  reported  upon  the  general  improvement  of  the 
harbour.  He  stated  that  the  first  thing  required  was  a  sufficient 
depth  of  water  to  enable  vessels  to  come  up  tti  the  quays  without 
being  obliged  to  discharge  part  of  their  cargoes  in  the  lough; 
and,  secondly,  improved  dock  arrangements.  To  supply  these 
deficiencies  he  proposed  two  measures.  The  first  was  (in  the 
words  of  his  report),  "  to  convert  the  whole  of  the  river  in  front 
of  the  town  into  a  wet  dock,  and  from  thence  to  make  a  ship 
canal  into  the  deep  water  of  the  lough.  This  ship  caniil  must 
terminate  either  at  the  buoy  of  the  flats,  at  the  head  of 
Garmoyle,  or  at  Whiteabbey,  adjotninir  the  town  of  Carrick- 
ferguR,  about  five  Knglish  miles  from  Belfast."  The  second  woa 
to  have  the  quays  and  harbour  as  thoy  then  were,  and  to  make 
a  wet  dock  {capable  of  receiving  all  the  vessels  with  exciseable 
or  custonmltle  cargoes),  having  a  can.tl  to  communicate  w  ith  the 
lough  either  at  Garmoyle  or  Whiteabbey,  and  a  lock  to  com- 
municate with  the  existing  hurbour. 

The  first  plan  would  have  involved  the  necessity  of  making  a 
new  course  for  the  Lagan  through  BaUymacarret,  and  a  canal 
from  it  into  the  wet  dorJcalso;  if  the  shi|>-canal  had  been  carried 
to  \V'hiteabbey  (aa  recommended  in  the  report),  a  sheltering 
pier  would  have  been  necessary  to  protect  the  entrance  frmw 
the  sea.  For  the  second  plan,  it  was  rewtnimended  that  the 
entrance  to  the  proposed  canal  should  be  cuiiNtructed  at 
Garmoyle- 

In  IH^4,  the  Ballast  Corporation  requested  Mr.  John  Rennie 
(now  Sir  John)  to  report  to  them  his  views  with  respect  to  the 
best  mode  of  imjiroving  the  harbour,  and  about  two  yearii  after- 
wards he  submitted  to  them  three  de^tigns.  The  first  was  to 
form  an  open-tide  canal  to  Garmoyle,  and  make  the  river  at  the 
town  into  a  wet  b»sin,  or  to  make  a  basin  independent  of  the 
river.  The  second,  to  make  a  lock-cansl  to  (larmoyle,  and  a 
basin  as  in  the  first,  having  a  communication  with  the  river. 
The  third  (which  he  recommended  for  adoption)  was  to  form  n 
bftKin.  as  in  No.  1,  and  make  a  ship-canal  from  it  (nearly  on  the 
line  of  high-water  miirk  alongthe  Antrim  shore)  toSilverstream, 
about  !*  miles  below  the  town ;  and  at  this  place  to  construct  an 
entrance-harbour,  with  lock«,  &c.,  so  arranged  m  to  admit  the 
largest  vessels  into  the  canals  at  all  times. 

Mr.  Telford  was  next  consulted  on  this  important  question, 
and  in  I82!>  reported  his  opinion  in  favour  uf  the  Hinnation  of  a 
canal,  connecting  Garmoyle  with  tliree  new  floating  docks  at  the 
town — the  canal  to  have  a  double  lock  at  its  enlrajice  intti 
(jarmoyle,  and  to  be  so  constructed  an  to  admit  vessels  drawing 
iKt  feet  of  water  during  neap  tides.  This  plan  rendered  it  neoM- 
sary  to  divert  the  course  of  the  river  Lagan,  and  to  erect  a 
weir,  &c.,  to  keep  the  water  In  the  river  above  up  to  the  level 
of  high-water  soring  tides. 

In  1829,  Sir  John  Rennie  reported  a  second  time,  and  recom- 
mended the  formation  of  wet  docks  at  the  town,  with  a  canal 
leading  to  Garmoyle;  he  also  proposed  to  dam  up  the  river 
above  the  town,  and  form  a  new  channel  for  its  overflow 
w.tU*ni.  This  deaign  is  almost  identical  with  that  propoited  by 
Mr.  Telford. 

Mr.  U'alker  was  now  asked  for  his  opinion,  and  in  1830 
.Metisrs.  ^V'alker  and  Uurge«  recommended  the  design  which  has 
been,  with  some  slight  modificntion,  a<l<)pied.  This  was  ift 
general  terms  to  fltr.iighten  and  deepen  the  river  channel  from 
Garmoyle  to  the  town,  by  means  of  two  new  cuts,  "hich, 
filthough  in  the  Jtaine  Vine^  were  quite  distinct  from  each  other 
—to  construct  a  large  Iloating  dock,  communicating  with  the 
river  through  on  entrance  lock — to  extend  and  improve  the 
existing  quays,  and  form  new  wharfs  on  the  County  Down  side 
of  the  river. 
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In  1935,  Mr.  Cubitt  (now  Sir  William)  reported  to  the  Board 
of  Works  on  the  several  pliinii  proposed,  and  KUffgeated  two 
de^igrtf  himself  for  the  improvement  of  the  harbour  The  first 
wa«  to  form  a  new  channel  for  theriver  through  Bajlymacarrett, 
turn  the  eiitttin^  river  cour»e  and  the  i^uajra  into  a  floating-dock, 
and  make  two  new  cuts  between  Gnrmoyle  and  the  town,  the 
upper  one  to  be  formed  into  an  entrance  basin,  with  a  sinele 
pair  of  galea  at  the  lower  end  and  a  Khip  lock  at  the  upper,  1  be 
second  plan  was  to  form  the  docks  and  cutd  towards  Garmoyle 
as  in  the  first;  but  instead  of  a  new  course  beine  funned  for  the 
river,  it  wan  tn  bo  dammed  u  p  and  its  overflow  waters  discharged 
over  a  Icing  weir. 

Many  other  plaai  were  proposed  by  various  {rentlemen,  but 
OR  they  do  not  contain  any  aifferent  principle,  and  merely  vary 
in  detail  fmm  those  already  enumerated,  it  is  unoeceiUAry  to 
describe  Ihom  here. 

From  181  i,  when  the  first  of  the  reportii  above  described  wa« 
made,  until  If^td,  w^e^  the  first  of  the  workit  designed  by 
Messrs.  Walker  and  Burges  was  commenced,  many  improve- 
ments of  a  minor  character  were  made  in  the  port,  which  need 
not  )>ed6taile<l  here;  but  in  onler  to  assist  in  fonning  an  esti- 
mate of  the  extent  of  improvements  effected  in  the  harbour 
generally  by  the  subsequent  extensive  alterations,  it  may  be 
Htated  that,  in  IB37,  there  were  about  S  fret  maximum  depth  of 
water  oupoNitu  the  quayR,  and  about  8  feet  in  the  south  channel 
below  tlictown,  at  low  water.  The  accommodation  for  shipping 
consisted  of  four  tidal  dockvi  (one  uf  which  could  nccommudate 
twenty-five  vci^sels  of  400  tnnx,  but  the  others  were  only  fit  for 
the  reception  of  small  sloop))  Sec);  there  were  two  graving 
docks  suitable  for  ves<)el«  of  from  3O0  tn  flOOtomi,  and  the  entire 
quay  room  was  about  3(K>0  feet,  of  which  a  large  proportion  was 
iiot  available  for  ve>M>eIs  of  cunuiderable  tonnage. 

Before  proceeding  to  notice  the  results  which  have  flowed 
from  the  execution  of  the  denign  of  Meniint.  Walker  and  Hurges 
(which,  «o  far  aa  carried  out,  has  fully  realised  the  antioipationii 
of  its  projectors),  it  may  be  well  to  direct  uttention  to  two 
points  in  particular,  in  which  it  differed  from  the  \-ariou»  projecttf 
recommended  by  the  other  eminent  engineers  wlione  attention 
was  directed  to  the  iiuhject.  First,  the  design  adopted  poiweiwed 
the  great  practical  advantage  of  an  arrangement  of  parts  which 
admitted  of  its  being  executed  in  diHtiru'-t  tiectlontt,  wtiii'h  were 
eftch  in  itiiclf  attended  with  beneficial  results,  independent  of 
tlicir  combined  effects  as  portions  of  one  cumprehentjive  design; 
secondly,  that  the  flow  of  the  tide  up  the  estuary,  instead  of 
being  opposed  by  barriers  to  prevent  its  progress  (or,  at  best, 
put  aside  as  if  unworthy  of  attention),  was  treated  as  a  ralunble 
ally,  and  bo  guided  as  to  aid  by  its  unceasing  action  in  giving 
permanence  to  the  improvements  effected  in  the  channel. 

The  great  increai>e  in  shipping  accommodation  afforded  by  the 
late  works  (which  have  been  so  well  nirried  out  under  the 
superintondonce  of  Mr.  Smith,  the  Kcsident  Engineer  to  the 
Haibour  Commissioners)  may  be  observed  by  comparing  the 
account  previouHty  given  of  the  state  of  the  port  in  IH37  with 
the  fotluwirig  stiiteuient  uf  its  present  condition.  The  depth  of 
Wilier  nppoitite  tho  quays  i»  9  feet  at  low  water.  There  are 
69&ofeet  of  quayage;  tnu  tidal  docks,  capable  uf  accommodating 
fifty  vessels  of  from  2(M)  to  400  tons;  twu  graving  ducks  anil 
two  patent  filips— showing  an  increase  of  upwards  of  30f»0  feet  of 
qunyage,  and  nn  ndilitional  dock  accumniouatiou  fur  twenty-five 
vesselx,  together  with  the  advantage  to  tlie  shipping  intereNt 
derived  from  the  facility  of  repairs  afforded  by  the  patent  slips. 

The  period  which  has  elap«ed  Kince  the  cotnplotion  of  the  new 
channel  (the  second  portion  of  which  was  opened  in  July,  l8iU) 
is  rather  Kbort  to  enable  one  to  pronounce  as  to  its  ultimate 
effects;  but  it  is  gratifying  to  understand  that  the  results,  so 
far,  are  most  favourable.  Scarcely  any  dredging  iM  now  required 
to  muiutuin  the  depth  of  water  in  the  new  cuts,  and  no  injurious 
effect  on  the  channel  lower  down  has  been  observed.  This  is  tu 
be  attributed,  in  a  great  measure,  to  the  increaiied  velocity  of 
the  currejit,  CHuiicd  by  the  superior  facilities  afforded  for  the 
passage  of  the  tidal  and  river  water,  by  the  mitre  direct  course 
uf  the  new  cuts,  together  with  the  increased  inclination  given  to 
the  bt>(l  of  the  channel  by  the  shortening  uf  its  course. 

The  formation  of  finating  docks  (in  which  vcshcIs  may  lie 
ailuut  at  nil  timeit  of  tide)  is  an  important  portion  of  the  design 
remaining  yet  to  be  executed,  and  when  this  ^hall  have  been 
aceompliiihed  (for  which  there  are  local  facilities  posse&^ed  by 
very  few  ports  in  the  kingdom),  Belfast  may  be  justly  pointed 
out  as  an  eminently-succeutful  development  of  the  idea — that  au 
improved  river  with  docks  is  better  than  the  substitution  of 


docks  for  a  river.  The  truth  of  this  must  appear  forcibly  to  any 
one  who  witnetiaes  the  advnntagen  enjoyed  by  the  public  from 
the  present  arrangement,  which  admits  of  the  free  arrival  and 
departure  of  tfteamers  aud  vessels  of  a  similar  draught  of  water, 
with  nearly  equal  readiness  at  all  times  of  tide,  and  who  consi- 
ders the  delay  and  inconvenience  which  would  neoeasarily  ensue 
from  any  system  which  would  render  "locking"  neceetwry  at  all 
times,  except  at  or  near  high  water. 

The  Average  daily  arrivals  and  departures  at  present  are 
thirty-two  sailing  vessels  and  twelve  steamers. 

The  paper  then  proceeded  to  mention  some  facts  connected 
with  the  extensive  slol>-bauks  on  the  borders  of  the  lough,  which 
have  undergone  considerable  changes  at  a  comparatively  recent 
period;  which  change:)  the  author  attempted  tu  abuw  tu  be  tfae 
effects  of  natural  causes. 

Mr.  t^oDwiN,  C.E.,  took  the  opportunity  of  bearing  testimony 
to  the  great  improvements  which  had  been  made  in  the  harbour 
of  Belfast,  as  stated  in  the  paper  by  Mr.  Garrett,  and  considered 
that  the  Harbour  Commissioners  had  been  exceedingly  fortunate 
in  adopting  the  plans  which  bad  been  carried  out,  and  in  having 
a  man  of  Mr.  Smith's  ability  as  their  engineer,  lie  had  no  faith 
in  the  principle  of  canals,  and  thuught  that  the  advantages  of 
veosels  coming  up  to  the  town  should  Iw  always  preferred.  Ho 
alluded  to  Newry  as  a  catte  in  point,  and  believed  that  if  the 
people  of  that  town  had  expended  the  200,000/.  which  their 
preHant  harbour  accommodation  had  cost  them  in  following  up 
the  principle  laid  down  at  Belfast,  they  would  have  found  the 
same  benefits  hh  had  been  discovered  here,  lie  observed  that 
any  alteration  in  the  course  of  the  river  wuuld  have  the  effect 
of  making  a  change  in  tho  length  of  the  river,  and  instanced  the 
case  of  the  river  Chepstow.  If  the  course  of  the  river  be  cou- 
tracted,  or,  as  in  this  case,  narrowed,  it  would  produce  a  greater 
rise  in  the  water  further  up  towards  the  river's  heod,  although  it 
might  not  make  much  difference  in  the  instance  of  the  Lagan. 
Mr.  Godwin  witthed  to  know  whether,  by  the  water  being  allowed 
to  patts  over  the  slob-lands,  the  scour  of  the  channel  would  be 
improved,  or  whether,  towards  that  end,  it  Hhould  be  confined  as 
much  as  possible  to  the  course  of  the  river?  This  was  a  subject 
which  he  thought  worthy  of  the  attention  uf  the  nieoting. 

Mr.  Oa  bkbtt  remarked  tlmt  by  the  rise  of  the  tide«  the  water 
flowed  uji  the  new  channels,  and  covered  the  sloba,  and  ttut  oa 
the  fall  of  the  tide  it  returned  back  by  the  same  course. 

Mr.  Walkko,  the  Chairman,  aaid  tliat  he  had  the  honour  of 
acting  as  engineer  for  the  harbours  of  the  Clyde  and  Belfast, 
and  he  believed  that  the  eminent  Knginuer  to  the  Belfast 
Harbour  Commissioners  had  performed  ali  that  could  be  deured 
for  the  benefit  of  the  trade  of  the  port.  When  he  w»«  applied 
to  by  the  C'nmmi*iionern  to  propose  a  plan  for  the  improvfinent 
of  tlic  harbour,  he  at  once  saw  the  necessity  uf  large  stuamen 
being  able  to  run  to  and  from  the  town;  although  he  did  nut 
think,  if  that  end  had  been  accomplished,  all  the  credit  was  due 
tu  him.  At  (ilungow,  when  he  was  studying  at  the  Univensity 
there,  the  depth  of  the  water  at  the  quays  was  not  more  than 
4  feet;  only  very  small  vessels  being  able  to  come  up  to  the 
town.  Mr.  Smeatuu,  the  eminent  engineer,  when  spoken  to  by 
the  (Glasgow  people  on  the  conteitiplated  improvemetiis  to  their 
quay,  assured  them  that  if  they  would  follow  his  advice  he  would 
give  thetu  +  feet  of  water  at  low,  instead  of  high  tide.  This 
of  course  was  deemed  next  to  impossible,  but  had  been  fully 
accomplished— a  vessel  drawing  £0  feet  of  water,  and  of  2A0t) 
ton?:  burthen  can  now  come  up  to  the  town.  This  he  thought, 
should  have  satl.=tfied  the  people  of  Glasgow,  but  it  had  entirely 
failed  in  doing  so. 

SArUTY  UAUBUUKS. 
Df*ignjlr  Sa/ettf  ITarboura.  By  Joskpii  SAU.'niESS. — The  ad- 
vantages of  the  design  jxre — durobility,  chea|»aess  of  execution, 
aud  security  from  damage  during  the  prugres^i  of  the  work. 
The  sea  pavement,  which  has  heretofore  been  the  tuin  of  our 
best  hurbours,  will  he  by  this  design  dispensed  with,  substituting 
a  strong  seu>wuU  instead.  The  bell-work  to  seaward  wiU  bo 
constructed  upon  an  entirely  new  plan,  diminishing  1  foot  to  each 
course  till  it  reaches  low-water  mark,  on  which  the  great  sea- 
wall will  commence  with  the  ordinary  batter;  this  wall  will  b« 
supported  from  the  interior  by  horiz^inUil  arches  and  ttectional 
Willis;  and  the  horizontal  arches  will  be  filled  with  concrete  and 
smalt  Btuuea  to  bigb-waler  mark. 
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DiacHARoB  nr   water. 

On  tie  Dijicharge  </  Water.  By  J.  Babkbb,  C.K,  of  Man- 
chester. 

Mr.  Barker  commiinicnted  a  eeriea  of  observations  on  the 
discharge  of  water  for  the  (lurpoNe  nf  ilrivinc  mBohioery;  and  in 
the  course  of  hiK  remnrks  he  laid  down  the  fulluwin^  c«rti6c8teB 
for  calcnlatinf  the  vc-h>city  nf  wat«r  discharged  thniugh  vuriuna 
mperturc*: — Through  an  ojiening  «  ftfet  lonff  «nd  G  inches  deep, 
with  curved  approaches  inside,  and  formed  nith  a  rndiua  of 
SA  inches,  the  coefficient  proved  to  be  7-8;  through  tin  opening 
of  the  same  dimcnsiuiiH,  but  curved  iodide  only,  the  coefficient 
proved  to  be  7*04;  through  a  i>iniiliir  openiat;.  but  curved  outride 
only — merely  resenibltiiji;  the  diiicharge  thruufch  a  thin  plate — 
the  roeAicient  proved  to  be5(i;  and  the  coefficient  ordinarily 
used  by  engineers  waaA'l;  and  the  coefficient  fur  tlietiretical 
velocity  wng  8*04.  Mr.  Barker  further  stated  that  hia  experi- 
ment!) proved  the  accuracy  of  formulie  e<«t^bti«hed  by  Chevalier 
Duhoet  for  calculating  the  mean  velocity  of  water  in  the  itepardtu 
chftnnels. 


BZ;VIEW8. 

A  New  GenfTul  Tkfnry  nf  the  Teeth  of  WhetU.      By  Edwaod 

Ba-ng,  F.R.S.S.A.,  Professor  of  Mechanical  Fhilosophy  in  the 

Imperinl  School,    Muhendis-hana-berrii.   at   Constantinople. 

Edinburgh:   Black.   1K«.     Hvo.  pp.  lao;  5a  plates. 

Odontocbapov,  or  the  delineation  of  the  teeth  of  wheela,  has 
fre<|uently  engaged  the  attention  of  mathematicians  and  me- 
chanicians fur  the  la«t  two  centuries.  It  does  nut  appear,  how- 
ever, that  the  results  of  theoretical  inveNligntion  are  very  gene- 
nilly  and  Mrrupulously  observed  in  practice.  The  matlicmati- 
cian  demands,  fur  the  prurtiml  application  of  his  results,  an 
amount  of  labour  nf  numerical  computation,  and  of  delicacv  of 
mechfinical  execution,  which  the  workman  is  unable  or  unwilling 
to  bestow.  It  is  a  very  commnn  practice  with  those  whose  busi- 
ness it  is  to  set  out  the  teeth  of  wheeU,  to  draw  their  lines  in 
accordance  with  the  diftntca  of  exiierieuce  and  a  general  judg- 
ment, rather  than  by  exact  scientibc  methods. 

ProfcMur  Willis,  who  brings  to  bear  on  the  sultject  not  merely 
his  iheurutical  attainments,  but  also  a  hnig  and  extensive  expe- 
rience, and  admirable  puwem  of  mechanical  Invention,  discussed 
the  theory  of  wheels  in  a  memoir  publl-ibed  in  one  of  the  earlier 
volumes  uf  the  Traumitiouti  of  the  In.<ititution  of  Civil  Kngi- 
neers.  He  wii8  of  opinion  that  ordinarily  the  form  of  each  huf- 
cog  might,  with  sufficient  exactness,  be  represented  by  two  cr'r- 
cuiar  arcji  of  proper  radii,  lie  therefure  tediiced  the'ilifficulty 
to  that  merely  of  finding  the  centres  from  which  these  arcs 
should  he  struck,  and  fur  this  purpotie  he  invented  an  initru- 
roeot  called  the  ndnnlngraph. 

Mr.  Sang,  in  Ibe  elaborate  work  before  us,  proposes  much 
more  operuse  methods;  and  thuugh  cases  might  perhaps  arise 
in  which  delineation  by  pairs  of  arcs  would  out  he  Buraciently 
exact,  we  «hnnld  imagine  that  it  would  be  hardly  possible  to 
meet  with  inntances  retpiiring  all  the  labour  proposed  in  the 
present  treatise.  It  is,  however,  replete  with  informatiun  of 
great  value  to  the  prncticul  uechuiiician,  and  the  remarkably 
originnl  invt'Htigations  exhibit  an  immense  amount  of  careful 
thought  and  labour. 

The  problem  of  odontography  is  here  regarded  from  a  point 
of  view  different  from  that  ordinarily  adopted.  Instead  or  the 
proiMsilinn — tiiven  une  revolving  contour;  to  find  another  which 
will  move  in  exactly  rolling  contact  with  it — we  liave  this: — 
Given  \\\v  path  *>/  the  pt/uit  of  ruittart;  to  find  the  corresponding 
truly  rolling  form  of  eirh  wheel.  It  is  cle.ir  that  each  wheel 
will  have  a  different  form  for  different  angular  velocities,  and 
that,  thorefure,  there  \*  an  unlimited  number  of  cont<mrs,  each 
of  which  will  work  properly  with  any  one  of  the  rei>t  under  the 
prescribed  condition. 

The  curve  dc^rihed  on  a  revolting  disc  by  a  tracing  point 
moving  in  .i  given  pntb,  does  not  seem  to  have  been  separately 
investigated  by  Mr.  Sang.  The  difffrential  equation  mny,  how- 
ever, be  eui^ily  found  as  fulIoMit.  Let  x,  y,  be  co-ordimites  of 
the  tracing  point,  at  the  time  t;  the  axis  of  y  being  in  a  line 
through  the  pivot  of  the  dine;  $  the  angle  through  which  it  has 
revolved;  h  the  ciKordinate  of  its  pivot.  Now,  the  whole  velo- 
city of  the  tracing  point  m;w;i  or  rclativ^iy  to  the  disc  is  equal  to 
the  difference  between  the  absolute  velocity  of  the  tracing  point 


parallel  to  eillter  axis,  and  the  velocity  with  orhidi  the  point 
under  it  of  the  disc  itself  moves  in  the  lilf  e  direction.     The  latter 

velocity  due  to  rotation  is  (^  —  &)  7-.  paraJlel  to  .r,  and  —  •''  t-. 

parallel  to  y.  The  inclination  of  the  resultant  velocity  is  the 
direction  of  the  tangent  of  the  cur%'e  traced  on  the  disc:  but 
this  direction  has  for  its  tangent  the  ratio  of  the  relative  velo- 
cities  on  the  disc  parallel  to  either  axis.  In  this  ratio  omit  the 
common  deuuminutur  d  t,  and  eadl  (f jt',  dy',  elements  of  the 
curve  on  the  diac.    Then 

dy'     _  dy  -f  sr4& 

rfP  ~  dx  —  {y  —  b)de 
This  is  the  required  differential  equation  to  the  curve  traced, 
in  terms  of  the  simultaneous  increments  of  the  co-ordinates  of 
the  tracing  point  and  the  angle  of  rotation.  'I'he  condition  that 
two  contours  m  traced  may  mil  truly  togetlier  requires  their 
tangent!^  to  have  the  same  direction  ut  any  time  t.  Hence,  from 
the  iut  equation 

dy  •\'  »d$  _  dy  -\-  Tdffl 

d^  —  \f—  hfdd    ~     d J  -  0/  -  6' )  rftf>  * 

where  ff  U  the  angle  through  which  the  second  disc  has  turned, 
and  V  the  co-ordinate  of  its  pivot.  This  relation  between  the 
motion  of  the  tracing  point  and  the  rulling  pair  of  contoun 
ogreiis  with  Mr.  Saog's  obtained  in  a  different  nmnner. 

From  this  fundamental  relation  all  the  theorems  and  principles 
of  the  furmatiou  of  wheels  are  derived  by  him.  The  application 
of  the  etjuation  requires  the  arhitrar)'  assignment  of  the  path 
of  the  point  of  contact  of  the  teeth  working  together.  For  this 
path  .^Ir.  Sang  finds  that  the  "hour-glaHx  curve,"  as  he  deaig- 
nutes  it,  wbicli  resemble^  in  form  the  ligure  a,  is  convenient. 
Giving  different  proportions  tu  different  parts  of  this  curve,  he 
traces  the  consequent  viiriatiims  of  the  forms  of  the  teeth  traced 
out  by  a  point  moving  along  it;  di^tingui>i)iiug,  with  great  skill 
and  care,  the  relative  merits  of  the  several  results — such  as  the 
number  of  teeth  simuttaneou^iy  engaged — freedom  from  abrupt 
changes  of  curvature — from  obliquity  of  pressure.  Sec 

One  of  Mr.  San^'&  propositions  has  somewhat  more  generality 
than  he  seems  to  have  noticed.  The  absolute  velocity  of  the 
point  at  the  distance  6  from  the  pivot  of  the  disc  revolving  with 

the  angtUar  velocity  -—  is  A  — .    Suppose,  now,  that  in  the  last 

equation  bd6  —  b'  dO;  that  is,  let  the  angular  velocities  he  to 
each  other  ;n  n  constant  ratio,  and  let  the  origin  be  at  that 
point  in  the  lioe  joining  the  pivots  which  bus  the  same  velocity 
on  both  discs  (called  the  pitch  point).    Also  let  this  velocity  be 

—    ^.    Then  the  foregoing  equation  will  be  found  to  become 
dt 

simply  xdi    +  ydy  =  rdq. 

It  would  appear  hence  that  this  trauifurmalion  requires  not 

that  the  angular  velocities  be  conxunt  (as  is  stated  p.  b),  but 

merely  that  they  he  in  a  constant  ratio. 

The  pitch  point  is  that  at  wliich  both  discs  have  the  same 
velocity:  hence  it  is  that  at  which  they  would  touch  each  other 
if  they  were  merely  two  circles,  without  teeth,  revolving  by 
rolling  friction  with  the  assigned  angular  velocities.  If  these 
be  in  n  constant  ratio,  the  pitch  points  traqp  circles  on  the  discs. 

Asa  remarkable  property  of  the  pitch  point  in  relation  to  the 
forms  of  teeth,  we  suggest'  the  following  simpie  demonstration. 
Suppose  the  wheels  in  equilibrium,  UL-ted  on  by  the  mutual 
normal  pressure  of  one  tooth  of  each,  and  each  by  one  of  the 
forces  having  the  momenta  M,  and  M'»  respectively,  to  turn  it 
about  the  pivut.  Let  the  direction  of  the  pressure  (,!*)  on  the 
teeth  meet  the  line  joining  the  two  pivots  at  the  angle  ip  at  the 
diaUnces  c,  c",  from  them  respectively.  Then,  for  the  equili- 
brium of  the  wheeU  separately,  taking  moments, 
M  =  Pcsinj;  M'  =  Pc'  wnf. 
Also  imagine  a  slight  displacement  of  rotation:  then,  by  virtual 
velocities,  for  the  equilibrium  of  the  whole  system, 

Mt/tf  =  M'i/tJ'; 
or  using  the  above  connecting  equation  fur  b  and  ('  when  lliose 
quantities  express  tlie  distance  of  the  pitch  point  hrom  the 
pivots, 

M        h 


„       M  c 

Ml  -  61-      ^"»  M'  =  C 


M)* 
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from  the  preceding  result;  aim  the  di«tanc«  between  the  piv-ota 
=  6  4-  ft'  =  r  4-  r'.*  Hence  ft  =  c,  6'  =  r\  and  conioquently 
the  normal  pretisitre  piuses  through  the  pitch  point.  Hence  the 
important  result  that  the  line  juiiiiiif;  the  pitch  point  and  the 
point  of  contact  of  the  teeth  is  alwavH  a  normal  to  the  contours 
of  both. 

The  mechanical,  as  well  ut  (jfeometrical.  priaciples  relntin;  to 
the  teeth  of  irheeU  ore  examined  by  Mr.  Sang.  He  invetiti^tes 
the  loM  of  force  due  to  the  friction  of  teeth,  and  arrives  at  the 
conclusion  that  the  loss  of  force  arininjf  from  the  friction  of 
involute  teeth  is  independent  of  Uie  obliquity  of  action,  and  is 
proportional  mmply  to  the  square  of  the  diirtance  passed  over 
by  the  pitch  line.  An  increased  obliquity  aufrmenta  the  pres- 
sure on  the  Burface  of  the  tooth,  but  lesiwna,  io  the  same  ratio, 
the  amount  of  aliding. 

Where  several  teeth  are  en^af^ed  at  once,  the  pressure  be- 
comes  indeterminate.  Its  distribution  dependti  on  the  compreju 
sion  of  the  parts,  and  therefore  on  their  curvature,  hi  default 
of  exact  inforraatioo,  Mr.  Sanjf  supposes  the  pressures  equally 
shared  by  all  the  teeth,  but  acknowledges  the  assumption  to  be 
arbitrary.  It  does  not  seem  to  us  the  rnost  probable  that  could 
be  ^uiTirested.  When  the  teeth  are  io  contact  they  touch,  not  in 
mere  linea  or  poiats,  but,  on  account  of  their  elasticity,  in 
cylindrical  surfaMa  of  small  magnitude.  For  equal  compres- 
sions tliLtie  Hiirfaces  are  u  the  square  roots  of  their  radii  of 
curvature.  For  let  these  be  r,  /,  respectively  before  comprcs- 
sioD,  and  li-t  /^,  Id"  be  the  arcs  which  the  two  equally  cum- 
presaed  surfaces  subtend  at  their  centres  of  curvature.  Then 
the  distaoce  of  compression  =  r  ver  sin  B  =  r'  ver  aln  ff. 
Hence,  $  and  ff  being  smull^  rfl*  =  r'  •' '  nearly,  and  the  sur- 
faces compresxed  are  as  r^  to  r  «*;  or  as  Vr  to  v***  • 

The  pretwure  depende  not  only  on  the  surface  compresaed,  hut 
on  the  degree  of  compression.  The  total  mutual  compression 
of  the  surfaces  is  proportional  to  the  virtual  velocity  of  the 
pressure  (Bupp<wing  the  general  form  of  the  wheel  constant), 
and  therefore  increasei*  with  the  distance  from  the  centres  of 
toe  whcelfl  and  the  obliquity  of  action.  As  the  pressure  i«  a 
function  of  both  the  surface  and  pressure,  we  mif{ht,  as  a  first 
approximation,  take  it  to  varj-  as  tlie  first  power  of  each. 

riiat  the  pressure  denendK  on  the  curvature  may  be  easilv 
conceived  from  this  analogy: — If  a  CHrriagt!  having  many  wheeU 
rert  OD  a  yielding  road,  the  wheels  of  large  radius  (fflrtcris 
paribtu)  sustain  the  greatest  pressure.  That  the  pressure  on 
the  teeth  increases  with  the  obliquity  of  action  may  be  seen 
from  the  cotiniderntion,  that  if  the  action  be  very  oblique,  the 
teeth  are  in  risk  of  being  "jammed"  fast  t(»gether. 

Amongst  the  interesting  mechanical  invextigations  of  the 
preseot  work  are  those  of  the  effects  of  abrasion  in  altering  the 
formsof  teeth,  and  the  increase  of  pressure  and  strain  due  to 
variations  of  angular  velocities.  A  vatu:ible  set  of  tables  and 
plate*  accompany  the  work,  which  must  have  been  one  of  im- 
mense labour.  Indeed,  one  cannot  help  thinking  that  Mr.  Sang 
HDmetiraas  encounters  toil  for  the  sheer  love  of  it — trfmpU 
gratis,  his  painful  numerical  compulations  for  a  train  of  wheels 
connecting  the  hour-wheel  of  a  clock  with  one  which  turns  once 
ID  the  tropical  year  of  3ti5"it^l7  mean  solar  days.  However, 
the  treatise  is  certainly  an  admirable  example  of  the  amount  of 
newand  valuable  knowledge,  which  patient  thought  and  scien- 
tific attainments  may  dinuover,  even  in  a  subject  so  frequently 
investigated  as  that  of  odontography. 

*  We  p«rc«lvr,  nfUr  (h«  (rtikr  porOos  of  ilUa  ra*1««r  had  fow  thrmfitai  Oi* 
pr*n,thit  ibe  anurtt'J  bu  lu  »nty  cue  bno  ttudwrteotl*  mUMlluWd  mr  (he 
•ceentC).  ' 

A  Pmrticnl  TrMti/ee  on  Chimneifi;  with  a  few  limmrki  on  StovtM, 

Me  CvMumption  of  Smoka  and  Coal,  VeiUilation,  iSfC.    fly  G.  F. 

Eckstein.     London:  J.  Weale.  I85*a. 

Is  this  small  work  Mr.  Eckstein  has,  in  a  very  praiseworthy 
and  homely  manner,  submitted  to  the  public  hia  experience  on 
the  cause  of  wmoky  chimneys,  how  they  are  to  be  prevented 
smoking,  and  how  they  may  be  improved.  He  first  gives  four- 
teen ciiuices  of  smoky  chimneys: — 

"Co-«tf  J.  Chimneys,  edpeclally  kitchen  chimneys,  fref|uentlr 
smoke  from  their  being  too  smal'l. 

"a.  In  the  chimney-pot  being  too  small  to  allow  the  free  pas- 
sajre  of  the  smoke  fnim  a  kitchen,  or  other  large  fire-place. 

■"S.  Chimneys  frequently  ttmoke  from  their  being  too  short, 
as  in  attics;  for,  although  the  openings  for  the  stoves  in  that 
part  of  the  house  are  usually  small,  whkb  is  an  advantage,  the 


flues  have  not  power  to  contend  against  the  dense  air  at  the  top, 
and  the  various  currents  and  eddies  occasioned  by  the  wind. 

*'i.  A  large  opening  of  fireplace— that  is  to  say,  an  opening 
disproportionately  large  to  the  size  of  the  chimney.  As  water 
passes  more  slowly  (which  is  perceptible],  through  the  wide 
part  of  a  river,  or  stream,  than  it  does  through  the  narrow,  or 
under  a  bridge  where  the  piers,  &c.  reduce  the  water-way,  the 
some  quantity  of  water  having  to  paas,  so  kitchen  chimnevs, 
with  large  openings  at  bottom,  are  more  disposed  to  smoke 
than  thoee  with  narrow  ones,  as  the  air  in  entering  them,  beinf 
dispersed  over  so  large  a  «pace,  the  current  is  not  sufficient  to 
carry  up  the  sooty  particles  with  it,  and  allow*  much  to  fall  in 
the  room.  The  air  will,  however,  pass  more  freely  under  that 
part  of  the  chtmnoy  hrcaat  that  is  immediately  beneath  the 
upright  shaft,  and  tne  r&uge  or  grate  should  bo  wi  constructed 
for  the  fire  part  to  he  as  nearly  as  pM>tKilde  at  that  point ;  >.  e. 
towards  the  right  or  left  of  the  fire  opening  as  the  shaft  may 
be.  It  is  not  said  with  reference  to  the  front  part  of  the  grate 
heing /nrtcanler  than  the  shaft. 

**£.  Chimneys  freouentlysmoke  from  being  in  a  cold  situation; 
as  in  an  external  wall  with  only  the  thickness  of  half  a  brick 
between  the  flue  of  the  cold  or  damp  atmosphere,  which  is  very 
usual  in  detached  houses;  also  in  low  out-buildings  where  the 
chimney  is  carried  up  alone  above  the  roof,  and  all  sideii  exposed 
to  the  cold,  or  agaiudt  a  wall  with  three  sides  exposed. 

'■^6.  In  the  case  of  a  low  chimney  being  near  a  high  building, 
where  the  air,  passing  over  the  high  building,  will  drop  like  a 
waterfall  upon  the  low  chimney;  or,  when  blowing  strong  from 
the  contrary  point  against  the  hieh  building,  will  rebound  and 
form  an  eddy  upon  toe  top  of  the  low  chimney,  and  thus  impede 
the  free  ascent  of  the  smoke  from  the  same. 

"7.  In  there  being  two  or  more  fireplaces  to  one  flue;  which, 
unless  very  judiciously  arranged,  is  nearly  certain  to  cause 
smoke. 

"8,  In  the  want  of  a  proper  supply  of  air. 

"9.  Large  rooms  having  two  nr'eplaces,  or  drawing-rooms 
communicating  by  doors;  if  one  flue  is  in  a  wanner  stack  thaa 
the  other,  or  has  a  stronger  fire  kept  in  the  fireplace,  that  one 
will  take  away  the  necessary  supply  of  air  from  the  other  or 
weaker  one.,  and  cause  the  smoke  from  it  to  descend  Into  the 
room;  and  should  there  be  no  fire  in  the  M>rond  grate  it  will 
even  draw  iheMnoke  down  that  chimney  from  the  surrounding 
chimney-tops  to  feed  that  one  fire  and  flue. 

"10.  Many  chimneys  are  called  'dreadfully  smoky"  where  the 
firea  are  seldom  lighted,  except  in  the  evening,  as  is  frequently 
the  case  in  bed-chambers  and  drei»ing.rooms. 

***]!.  Another  annoyance  from  smoke  is  M>metime«  occasioned 
by  the  relative  situations  of  the  doors  and  windows  in  the  room, 
by  which  the  current  of  air  from  a  door  or  window,  having  an 
outlet  at  another  door  or  window,  creates  a  sort  of  whirlwind, 
and  drives  the  smoke  out  of  the  fireplace  into  the  room  before 
it  reaches  the  chimney- breast,  as  if  bellows  be  used  to  a  fire 
obliquely,  the  smoke  and  flume  will  be  driven  to  the  contrary 
side  of  the  grate;  the  flue  having  no  control  over  the  smoke, 
which  is  driven  away  by  a  strong  current  before  it  reaches  the 
chimney,  ax  the  air  to  stipplv  the  due  will  pass  immediately 
under  the  chimney-breast,  wfiilo  the  smoke  is  carried  away  bf  an 
under-current  into  the  room. 

"12.  Another,  and  a  very  prevailing  annoyance  is,  the  smoke 
from  an  adjoining  chimney,  or  from  one  in  an  adjoining  stack 
passing  down  the  flues  that  are  entirely  out  of  use,  or  at  Ue  lime 
that  there  i-J  not  hny  (ire  in  them. 

"13.  It  h  not  uncommon  for  chimneys  to  smoke  at  the  sudden 
abutting  of  a  dimr,  especially  in  well-fitted  rooms  where  there  is 
an  inadequate  supply  of  air.  When  a  door  is  opened  inwards 
it  presses  the  air  towarda  the  chimney,  and  when  suddenly  *hut, 
the  air  is  drawn  back  from  the  chimney  into  the  room,  and  this 
will  generally  produce  a  puff  of  smoke. 

"H.  Many  chimneys  smoke  from  not  having  been  properly 
cored  at  the  time  of  the  building  of  the  house." 

Mr.  Kckstein  then  gives  us  several  cases  of  chimneys,  which 
were  smoky,  remedied  by  him;  the  principal  defect,  he  tells  us, 
is  either  tbrougli  building  the  chimneys  too  small,,  or  putting 
chimney-pots  too  small.  One  instance  will  show  how  a  verj- 
bad  case  was  remedied: — 

'^'Vt  a  vicarage -house  in  Hampshire,  where  I  was  consulted 
on  the  coiitruction  of  the  flues,  earthen  pipes  9  inches  in  diameter 
for  a  chamber  flue  in  an  uffk-r  Jtijor,  and  12  inches  in  diameter  for 
the  kitchen,  where  the  opening  for  the  range  was  to  be  J  feet 
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(Cause  «)  vere  actually  provided  (Cause  H.  The  building 
bein^  unly  two  rtortM  high,  and  one  side  of  tiie  stack  of  chim- 
nty*  expo'-ed  to  the  cold  (Cnuse  A),  nut  only  would  the  above- 
rixed  flue  have  been  totally  inadequate  to  carry  off  the  smoke 
from  the  kitchen  fire,  but  quite  in»iut1icient  to  cause  the  jack  to 
perform;  I  therefore  directed  the  flues  to  he  built  liiricbeH 
aqunre  for  the  chamber  (which,  being  very  nhort,  reijuircd  to  be 
of  large  capacity),  and  IS  bv  It-  inches  fur  the  kitchen  chimney. 
I  ftlxM  provided  for  the  ventiliiUun  of  the  kitchen  by  cunittructing 
an  air-flue  immediately  under  the  ceiling-,  14  by  4>^  inches,  clone 
to  the  flue  from  the  range,  that  it  might  ho  always  warm  to 
insure  an  upwnrd  current;  but  as  the  ventilatiuj^  fluid  would 
take  much  air  from  the  kitchen  ((^'auue  !i),  1  procured  a  good 
supply  of  fresh  air  through  the  aab-grate  in  tne  hearth,  by  an 
■tr-drain  communicating  with  the  external  atmoHphere,  which 
was  also  \'cry  useful  fur  the  mnge  flue,  and  fur  the  supply  of 
combustion,  without  having  recourse  to  opening  a  door  or 
window.** 

We  must  conclude  our  notice  of  this  very  uHefal  work  by 
giving  one  mure  extract,  on  the  ctuiHtructiuu  of  new  fluc1^  which 
will  not  only  be  useful  to  our  profeitsional  readers,  but  will,  we 
bope,  at  the  same  titne  induce  them  to  refer  to  the  wurk  itself: 

^'Kitchen-cliimtieys  with  Kmall  flreplaceo  vhonid  nut  be  lesa 
than  lihy  9  inches;  and  if  theupenintf  of  the  fireplace  exceed 
3  ft.  6  in.  in  width,  the  chimney  shouM  be  1 4  inches  aqunre,  or 
IS  by  flinches,  whichever  w»y  be  the  mout  convenient  in  the 
arrangement  of  the  huililing,  only  providing  thiit  the  flue  have 
an  area  of  200  square  inches.  But  the  square  chimney  is  prefer- 
able, it  being  mure  «uitnhle  tu  the  brush  for  sweeping  than  is 
m  bv  9  inches.  }f  the  opening  uf  the  flreplace  exceed  3  feet  in 
width,  the  chimney-sliaft  should  be  IH  hy  liinchefl,  or  uf  an  area 
of  about  250  square  inches.  If  the  chimncv-shaft  he  less  thiin 
36  feet  in  hei^ht^  the  Kizex  eihuuld  bo  i^evenillv'  I  i  inches  square, 
1>4  by  14 inches,  and  ISinchet*  s<]uare,  in  lieu  of  the  above 
dimensions. 

''Dininp-rnom  or  ground-floor,  nod  drawing-room  or  first- 
floor  chimnevH  in  tufty  huut:>et<,  may  be  built  in  the  usual  way, 
1 4  by  friocbe^. 

"Cpper  stories,  the  cliimneys  of  which  are  usually  10  feet  or 
more  short'^r  than  tlie  drawing-room  floor,  should  have  them 
14  inches  Mjuare. 

"■Attic  chininey«  should  be  still  larger  till  near  the  top,  where 
they  should  li«  reduced,  to  keep  out  the  weather,  or  tu  receive 
achimney-jM>t. 

'*ruttnge  buildings  or  detached  houses,  which  are  usually  low, 
should  not  ha\-e  any  chimney  less  than  1 4  inches  square,  and  the 
upper  fluur  IS  by  I  4  incheti.  When  chimneys  are  exposed  to  the 
air  and  damp  by  being  in  an  external  oruU,  it  will  be  a  cunsider- 
able  advimtHge  if  the  brickwurk  canbeleft  9inches  thick  between 
the  flue  and  external  air,  instead  uf  4^  inchen  ait  la  usual. 

*^If  a  kitchen  flre|>lace  be  required  in  the  upper  part  of  a 
house,  and  consequently  the  chimney  cannot  be  long,  it  roust  be 
made  up  in  size.  I  would  recummeud  two  flues  of  the  dimensions 
given  fur  luw  luiildingK,  or  une  flue  of  double  tliON«  given  dimen- 
viuns;  the  top  to  be  reduced  about  lAO  square  inches,  or  if  two 
flues  about  1  JO  square  inches  f<pr  the  two. 

*^I]aviiig  given  the  diuiennions  which  1  tlvink  necessary  for  the 
i-on<ftruction  of  flues  fur  dwelling-houses  generally,  perhaps  it 
may  be  advisable  to  state  whut  1  cunsider  the  best  method  for 
constructing  the  throat  or  commencement  of  those  flues. 

"The  kitchen-flue  is  generally  commenced  first,  and  frequently 
it  is  required  to  gather  it  over  very  quickly  on  one  side  to  make 
room  for  the  fireplace  upon  the  floor  abtive.  It  often  happens 
that  the  eumnii>nc«-nient  or  throat  of  the  chimney  is  very  ccin- 
Biderably  out  of  the  centre,  and  this  becomes  an  evil;  thcrefurc 
I  recuniniend  that  kitchen  chimneys  should  be  gathered  over 
on  each  Hide,  if  pO!i»ible;  and  whicn  that  is  dune,  the  direction  of 
the  flue  afcerMards  is  of  very  little  iniportunce,  providing  that  it 
ean  he  properly  cleansed. 

"H'hen  the  elevation  of  the  kitchen  is  so  low  that  the  flue 
cannot  be  gathered  over  upon  each  side,  a  niece  of  stone  or 
slate,  or  some  other  substance,  shuuld  be  piaceu  un  the  opposite 
side  to  the  gathering  wing,  so  as  tu  cause  the  air  to  enter  the 
Jlue  as  near  the  centre  aK  poiutihle;  or  if  that  cannot  be  done,  the 
^ato  should  be  so  constructed  tliat  the  f^re  part  be  as  much  as 
possible  under  the  commencement  uf  the  rlue.  And  this  is 
necessary  for  twu  reaaont:  flrst,  that  as  the  air  will  enter  the 
fireplace  with  more  rapidity  at  that  |>art  of  the  chimney-breast 
which  is  immediately  under  where  the  upright  shaft  starts  from. 


it  should  be  brought  as  much  as  possible  in  contact  with  the  fire 
to  be  heated,  and  thereby  receive  its  ascending  power;  Kecoudly, 
that  an  the  air  proceeds  more  rapidly  at  that  point,  it  should  be 
brought  in  contact  with  the  smoKe,  so  as  to  carry  off  the  heavy 
particle;*  emitted  from  the  coal.  As  to  chamber-flues  where 
register-stovcH  are  to  be  fixed,  it  i^  not  important  tu  attend  to 
this  rule,  as  the  register-dfMjr  forms  n  central  opening  for  the 
air  and  smoke,  whether  the  flue  be  gathered  over  upon  une  side 
or  both. 

"  In  small  flreplaccs  with  short  shafts^  1  would  not  gather  them 
over  at  all  till  compelled  to  do  so,  but  would  leave  all  the  use  I 
could  tn  give  extra  power  to  the  chimney." 

TTie  Prinaipbt  Qtid  Pt-actiee  ^  ITyHraulk  Engineering^  appHed  to 
Arterial  and  THorout/h   Dnii/myr,  the  Conrrxftinrr  of  Wnter^  uiut 
MiU  Poatr ;   alao  Tatfias  qf  Earthwork  for  Jinding  (Mr   Cubic 
Qtuintitie*    tif  Exaivatiott*   and   Embankments  in   Railwaytiy 
Road*^  Hiwrs^  Drains^  ^.   Second  Rdition.  By  Jons  Dwvkr, 
C.E.,    Assoc.  Inst.  C'.E.  Ireland.     Dublin:  Mi.;lashan.  1852. 
Tub  extension  of  hydraulic  engineering  us  a  distinct  branch 
of  the  profession,  has  caused  the  development  of  a  new  depart- 
ment of  literature  which  has  produced  several  works  of  great 
practical   utility   and  of  material  assistnnce  to  our  members. 
Among  them  is  the  w(trk  of  Mr.  Dwyer,  which  has  reached  a 
second   edition,   and    thereby  given  him   the  opportunity   of 
making  very  coni^iderable  impnivementH  and  additions.     It  has 
also  the  special  advantage  oi  being  particularly  directed  to  the 
use  of  hydraulic  engineers  in  Irelami,  a  class  who  are  ubtaining 
extensive  employment  in  the  great  public  improvements  in  that 
country.     There  is  thus  a  large  field  for  experience;  and  Mr. 
Dwyer,  in  addressing  himself  to  the  practical  wants  of  the  pro- 
fession, has  succeedeil  in  drawing  together  a  mass  of  informa- 
tion which  can  nowhere  be  found  so  conrenientiv  nor  su  welt 
dige«itcd.      The   tabular   matter  is    very   extensive   and   well 
worked  out. 

Handhook  of  yatvrai  PhUMop/tjf  and  Attronomf/.     By  Diovvsits 
Lakunki^   D.C.Li.     Second  Course:  Heat  —  Common   Elec- 
tricity— .Magnetism — Vultaic  Electricity.     London  :  Taylor, 
Walton,  and  Maberley.  185^. 
Tub  bfwk  now  before  us  is  the  second  portion  of  a  set  of 

{lopulur  treatises  on  natural  science  hy  a  popular  writer.  When. 
lowever,  we  speak  of  this  as  a  popular  work,  it  must  not  be 
understood  as  in  any  way  implying  that  it  is  carried  below  the 
level  of  scientific  instruction.  Being  intended  as  an  educa- 
tional work,  and  more  particularly  for  self-instruction,  the 
experienced  writer  has  endeavoured  to  make  it  as  practical  an 
puKKihle,  and  thereby  popular,  at  the  same  time  that  he  hnK 
oruuglit  it  within  such  compass  as  to  be  readily  mustered  by  the 
student  whose  time  is  limited. 


Ijtncaster:   teith  MoreranM  Bay  and  tht  Lake  Tkfmintaint. 
By  W.  Liyxo.v. 

This  Is  a  drawing  of  scenery  which  is  amons  the  must  beauti- 
ful in  the  world,  though  little  known  and  appreciated.  The 
Hthugrnph  from  Mr.  l^inton's  picture  is  admirably  executed  by 
Mr.  J.  Needhaui;  and  here  wo  have  Iwfuru  us  the  town  and 
picturesque  castle  of  Lancaster  filling  up  the  foreground,  the 
gloridurt  bay  of  .Morecambe  with  lis  fine  ttheet  of  water  crowned 
by  the  amphitral  hilts  of  Furnesa  and  the  lakes.  Harbours  and 
vateriug  places  are  coming  into  life  on  the  shures  of  this  hiUierttt 
neglected  inlet,  and  the  railways,  of  which  one  breaks  the  fore- 
ground, are  now  pouring  visitors  into  its  valleys.  The  day  will 
come  perhaps  when  its  shores  will  be  as  crowded  with  villas  an 
those  uf  the  Neapolitan  bays. 

Six  FJeiM  of  the  Antiijuitie»  of  Jivme.     Drawn  on  Stone, 
by  T.  C.  TiNKLKB,  Esq.,  Architect. 

TiiEse  six  views  are  drawn  in  a  very  spirited  manner,  and 
form  a  series  of  HrcbitectunU  sketches,  taken  on  the  spot  by 
iMr.  Tinkler  during  his  travels  through  Kome.  They  consist  uf 
the  Kopim  of  Nervo — the  Temple  of  Antoninus — the  Forum— 
the  Arch  uf  Constant ine — the  Temple  of  Jupiter  Stalor^ — and 
the  Cnlii4eum.  In  onlcr  to  encourage  the  fibheiies  in  Ireland. 
Mr.  Tinkler,  in  a  very  praiseworthy  manner,  haa  presented 
theine  views  for  publication  in  aid  of  the  funds  of  the  Fishing 
and  Industrial  Settlement  for  Boys,  at  UelmuUett  Mayo. 
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DRAUGHT   OF  WAGONS  WITH    BREAKS. 

Bjr    M.  JlfLM    TotBEE,   CK. 

[Paper   read   at    the    Socieijf    »/   Civii    EitQineert,    Parity    and 
Tritiutated  Jbr  the  CM.  if  A.  JfturHoI.] 

In  Uie  silttni^  of  the  17th  September  (M.  Kucrene  Flnchat, 
C.£^  in  the  chair),  M.  Jules  Poirve,  KnpnMr  of  the  Pouts  et 
ChnuBSces,  read  a  paper  on  the  remittance  ^l  traction  n/  tcayons 
vfith  breaks.  The  experimenls  were  mndo  on  the  Lyons  Ilailway, 
and  their  object  was  tu  mendure  the  re«f<tance  of  wagons  to 
traction  when  the  breaks  are  nut  on,  or  when  the  rolling  fric- 
tion becomes  a  sliding  one.  The  wa^^ns  were  common,  and 
oDsuBpended,  And  were  tried  on  wet  as  well  ao  on  dry  rHiU.  A 
LallBat-wiigDn  woa  used,  weighio);  empty  SMKi  kilo^.  (6Kcwt,), 
and  the  dynamometer  was  one  of  Morin'i,  placed  between  the 
tender  and  the  wa^tin. 

It  waa  obK^rved  that  in  the  experimentu  of  the  l'2th,  Uth, 
Itftfa,  and  Slst  July  (the  sufipemlinff  Hprinpi  of  the  wagon  being 
freel  the  body  waa  expoicd  at  high  speeos  to  very  marked  ver- 
tical oeciUationi;  but  in  the  experiment  of  tht^  lUtii  (t)ie  oprings 
having  been  caif),  the  wagon  6lid  like  a  idedge,  without  any 
movement  of  oscillation.  At  low  ifpeeds  the  draught  worked  by 
very  quick  shocks,  xo  that  it  was  impossible  tu  obtain  a  regular 
working.  The  wagon  being  low,  it  was  not  thought  nece«»ary 
to  take  account  of  the  resistance  of  the  otmoaphere. 

The  Table  A  Khow9  the  result  of  the  experiments  made  oD 
the  draught  of  wagons  with  the  breaku  screwed  up. 

Tablk  a. —  Erperimentt  cm  the  Drmu/hi  o/  Wayimt. 
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The  experiments  which  are  given,  though  few,  are  held  by 
the  writer  Hulliciently  in  accordance  to  admit  of  the  fullowiog 
conclu^ioHB  being  drawn: — 

The  rcsiRtance  of  wagonn  with  breaks  is  proportional  to  the 
wei|;ht  of  the  wagons.  It  may  vary  with  thu  Htate  of  the  rails 
from  single  to  doable — that  is  to  say,  for  low  speeds,  from 
Oil  toO-^iof  the  weight  drawn. 

The  resistance  of  wagons  with  breaks  diminUhea  when  the 
speed  increa&e<(.  Within  the  limits  of  the  customary  weight 
and  speed,  itie  diminution  of  resistance  resulting  from  the 
augmentation  of  tipeed  ia  almost  independent  of  the  weight  of 
the  wagon  and  of  the  state  of  the  rails,  and  may  be  represented 
by  the  following  formula  of  velocity: 

25  V   —  0-35  V; 
and  consequently  the  resistance  of  the  wagons  with  breaks  moy 
l>e  given  by  the  formula: 

f—  K  P  —  2aV  +  0-3aV». 
P  being  the  weight  of  the  wagon; 
V  being  the  velocity; 

K  a  constant  coefficient,  vurytng  only  with  the  state  of  Ihfl 
nuls.     We  may  employ  approximatively: 
K  =  OM  for  wot  rails; 

K  ^  0"is  for  dry  rails,  but  having  been  lately  wet; 
K  =  0*29  for  very  dry  mils. 


The  formula  must,  however,  only  be  applied  fiw  speeds  eom- 
pri«ed  between  &  and  !29  mtftrcN  per  second. 

It  is  admitted  ait  a  rule  tliat  the  sliding  friction  is  independent 
of  the  iipced  uf  rubbing  bodies.  This  law,  established  by  expe- 
riments in  which  the  speeds  were  comprised  within  very  narrow 
limits,  will  be  foutid  to  prevail  with  very  high  speeds. 

Wt  may  he  allowed  to  doubt  this;  such,  at  any  rate,  is  the 
genera)  opinion  of  practicians,  and  the  experiments  here  reported 
confirm  tliese  doubts.  It  has  indeed  been  ueen  that  the  draught 
of  wugnns  with  breaks,  sliding  un  the  wars  like  sledges,  diminished 
grndunlly  aa  the  steam  was  augmeuted,*  but  it  muHt  be  observed 
that,  on  account  of  the  discontinuity  of  the  rails,  the  train 
received  a  shock  at  each  joint,  the  shocks  being  greater  as  the 
speed  increa^d;  and  these  shook*  would  necessarily  esuae  lose 
of  power,  and  increase  the  draught.  The  sliding  frietiou  will 
therefore  diouniinh  wlien  the  speed  of  the  rubbing  bodies  increases, 
and  this  diminution  will  be  mure  rapid  than  that  given  in  the 
preceding  formula. 

Another  portion  of  the  subject  was  on  the  rteUtance  r^  tnin» 
to  tniHinn.  These  oxpcrimcnts  were  made  between  Puis  aad 
Melun  by  means  of  a  Morin's  dynamometer  placed  between  the 
engine  and  the  train. 

The  first  experiments  u  to  traction  are  summed  up  in 
Table  B. 

Tasls  ^.— Total  tmd  Meawt  ^  tlu  Rum  from  Perit  to  XTelw,  and  iaeL 

Tolsl  length  rus fld.BlOa. 

Time  o(  ihe  run  in  seconds    ....      7.072   .,' 

Time  of  ths  run  in  bouri  and  fractions,  ded> 

msU  of  sn  hour 1  b.  96 

M««n  ipcei)  of  the  run  in  metres  par  second    .  12  d.  17 

Length  on  which  the  eteam  acted  .         .  77.030  „' 

Cnrrffipondin;  time  in  ieconds  ...       ft.  693  „ 

Corresponding  timfl  in  hours  sad  dccitnil  frac« 

twos X  h.  58 

Mfiti  speed  cormpoodiD|[  ia  melm  per  second  13  oi.  && 

Weight  of  the  trsiii  io  tuns     ....  46  l,s 

WciRlit  of  the  ftost  io  tons     .        .         •         •  66  1.^ 

Total  work  fui  bauiage  of  the  train  slone         .     39.487.690* 

Mean   resistance  for  the  train  hauled  on  the 

length  run— total ftU  k. 

Ueau  re«i»taace  for  the  train  hauled  daring 

the  action  of  the  slcam—per  too         .         .  11  k.  IS 

M«sn  retisUnce  for  the  train  hauled  on    the 

total  lengtb  ran— tota!    .  ...  460  k. 

Mean   resistance  for  the  train  hsolcd  on  the 

total  length  run — per  Ion    ....  10  k. 

Force  in  boric-power  for  haulage  of  the  trtia 

alone 92  h.  p.* 

Force  In  horse-power  for  bsuUge  of  the  gross 
train,  dfdaclion  made  for  additional  friction 
of  the  engJTM  of  the  train  ....  172  h. p. 

Force  in  horse-puwer  for  haulage  of  the  grots 
train,  taking  iatn  account  the  additional  fric- 
tion of  the  train  engine       ....  185  h-p,' 

Contamption  of  coke  daring  the  aclioo  of  the 

■team — tuUl        ......  520  k. 

Consumption  of  coke  during  the  action  of  the 

steam  per  hour 329  k. 

Consumption  uf  coke  during  the  action  of  the 
steam  per  hour  and  per  b.  p.  of  the  trsio 
hauled •        .  3  k.  58 

Coiiauiiiption  of  cuke  during  the  action  of  (be 
steam  per  huur  aud  per  h.  p.  uf  the  gross 
train 1  k.  91 

Consumption  of  coke  daring  the  action  of  tb« 

steam  per  kiloniL-tra 6  k.  7ft 

Consumption  of  coke  during  the  action  of  the 
steam  per  ton  of  the  train  hauled  and  per 
kiloaotre Ok.  146 

CoDSumplion  of  coke  during  the  actiou  uf  the 
•team  per  too  of  the  gro»s  train  and  per 
kilon>^ire Ok.  078 

CoDsumptiao  of  water  during  the  action  of  the 

steam— total 4340  liiraa. 

t  Didttctlon  naile  for  all  •toppa^M. 

*  i.€.  lengta  duilag  wdlcb  Uie  tttnlaUirof  tite  tnln  eDgtnc  wu  sprs. 
s  IndudlrB  the  Miftne  and  ■  Intck.  wttghlaif  3  urn*  7  c«rl. 
«lDcludli)t  the  worklBB  tofiat,  tbc  •nglii«  baolad,  aud  the  tnwhpat  I 

ibvn. 

*  Otren  by  tbp  tlynaminneier. 

■  H.P.  nrckonrd  ilariDg  ixm*  vt  iclloo  cf  ihe  itnim. 

*  Tlw  adcIitlciiuU  (r.cUtxi*  arc  rrckunrtl  ii|^[irai\m«icly  for  O'lA  at  ibf  drvuillt- 

■  ThM  aamc  has  &«tn  (vtuid  la  csptnmcBU  oa  vaiuU  pnipttlsioa  —So.  CJ^  A  A-JL 
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CoBiumplins  of  «Ucr  during  Ibe  action  of  tbe 

«tc««i  per  hour 2747  lltm. 

ContUDptlM  of  water  durint  the  action  of  (li« 
■t«iin  per  hour  and  per  h.  ji.  of  tlie  train 
hauled 29 1,  B 

Consomption  of  wtt«r  duHng  the  irllon  of  tbs 
at««in  per  boar  and  per  h.  p.  of  th«  groat 
train.         .         - 151.9 

Contaioption  of  watfr  during  the  activa  of  tha 

•tram  imt  kilnmcirc ML 

ConiumptioA  uf  water  during  ifae  aelinn  of  tbe 
•team  per  tan  of  (he  train  hauled  and  per 
kilometre 1  1. 22 

Conium|)llnn  of  water  durio^t  the  ■•'tioa  nf  tbe 
•learn  |>er  ton  of  lUe  gruit  train  and  per 
kitoniet/e 0  I.  65 

M.  Poirc'e  has  endeavoured  to  aacprtain  the  resistance  of  tbo 
air   developed    by   a   train,  employing  «  cMt-imn  plate  of    a 

i -metre,  which,  being  abovethe  carriage^  re^^tereil  on  a  apeoial 
fnamumeter  the  recnBtajice  to  which  it  va»  cxpoaed. 

Biyerimtnit  Mwem   Parii  and  Uetmrn* 
Total  effect  of  tbe  wind  on   tbe  anrface  of  the  laeotometcr 

ha*inir  a  (ertion  of  025  niitre 203,078 

Total  effect  oa  a  surface  of  I  »]oare  ni^tre      ....  t^l2J12 

^M  aneinoncter  having  worked  oTrr  '11.220  metres,  tbe  ineao  lrila«. 

mtttancti  of  tbe  air  per  iqnare  niclre  wa*   .         ,         ,         .  19*70 

Tbe  force  ia  horaea  eormpouding  to  the  lime  dnring  which  b.p. 

ihe  alrani  acted  wu  nearlr 3*5 

Dorioi  the  experiment  the  natural  wind  made  e  mean  iogle 

with  the  railway  of 70° 

The  reauliant  of  natoriE  wind  and  of  the  apced  of  the  train 

aaade  with  the  nulwaf  an  angle  of 4°'30 

ErpenmenlM   httvetn    Stelun  ami  Pari*. 
Total  effect  of  tbe  wind   on   tbe  turfaee  of  the  anemometer, 

harinit  a  ifctioo  of  0-25  metre 230.7G2 

Total  (ffcft  on  a  turface  nf  1  iquarc  metre        ....  933,048 

The  anemont^ler  bavinn  workeil  ottr  43,000  metre*,  Ihe  mean  utof. 

reititancr  of  tbe  air  per  square  metre  waa    ....  31*42 

Tbe  force  in   borafi  cnrrcipunding  to  the  time  during  which  b.p, 

the  ateam  acted  wai  nearly 4*6 

])nrtii(t  the  eiiicriment  Ihe  natural  wind   made  a  mean  angle 

wiih  tlif  railway  of 1]3" 

Tbe  reauliant  nf  namral  wind,  and  of  tbe  ipced   of  the  train 

made  with  the  railway  an  angle  nf 6° 

It  results  from  these  indicitions  that  tbe  natural  wind  was  of 
no  importance,  the  utTniMphere  being  nlmtwt  mlm.  l>iirin|^  the 
experiment  the  rylinden  of  the  engine  were  oiled  with  the 
greatest  care,  and  no  piece  heated. 


CALORIC    ENGINES.* 

Two  caloric  engines  are  at  work  in  the  foundry  of  Messra. 
HofOC  ADtl  Delamater,  foot  of  Thirteeiith-Atreet,  New  Ytirk,  one 
of  3  and  the  other  of  SO-hnrHe  power;  the  latter  hna  four  cvHn- 
dera.  Two,  of  70  inches  in  dinnieter,  iitand  slide  hv  Hide.  Over 
each  of  thctee  \%  placed  one  much  smuller.  Witliin  these  nre 
piatonK,  exactly  fittine  their  respective  cylinders,  and  so  con- 
nected that  thooe  within  the  Inwor  And  upper  cylinders  move 
together.  (Jnder  the  bottom  of  each  of  the  lnwer  cylinders  fire 
i«  applied.  No  other  furnaces  are  cniuloycd;  neither  boiler  nor 
water  id  used.  The  lower  in  called  the  working  cylinder,  the 
upper  the  niipply  cylinder.  A«  the  piston  in  the  Kuppty  cylinder 
moves  di»wn,  valves  placed  in  its  top  open,  aud  it  becomcH  filled 
with  cidd  iiir.  As  the  piston  rises  within  it  these  valves  close, 
and  the  air  within,  unahle  to  escape  as  it  came,  passes  through 
another  Ret  of  valves  into  a  receiver,  wliencc  it  has  to  paiw  into 
the  wurking  cylinder  to  force  up  the  working  piston  within  it. 
At  it  ieavctt  the  receiver  to  perform  this  duty  it  passes  through 
wbsl  is  called  the  regenorntor.  which  we  Ahall  A>on  explain, 
where  it  beromen  healed  to  about  Mtiy,  and,  ujmn  entering  the 
working  cylinder,  it  is  further  heated  by  the  fire  underneath. 
We  have  ti:iid  the  working  cylinder  is  much  larger  in  diameter 
than  the  f^upply  cylinder.  Let  us,  for  the  sake  of  iJluHtratiun 
merely,  supjiuse  it  to  cuntnin  double  the  area.  The  cold  air 
which  entered  the  upper  cylinder  will,  therefore,  hut  half  fill 
the  lower  one.  In  the  course  of  its  pasnage  to  the  latter,  how- 
ever, we  have  said  that  it  pamses  through  a  regenerator,  and  let 
us  suppose  that  as  it  enters  the  working  cylinder  it  has  b«come 
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heated  to  about  4A0^  At  this  temperature  atmospheric  air 
expands  to  double  its  volume.  The  same  atmoHpIieric  air, 
therefore,  which  was  contained  within  ihe  aunplv  cylinder  ts 
now  cjipanle  of  filling  one  nf  twice  its  size.  With  t^iis  entnrired 
capacity  it  enters  the  working  cylinder.  We  will  further 
suppAse  the  area  nf  tbe  piston  within  this  cylinder  to  contain 
1000  square  inches,  and  the  area  of  the  piston  in  the  ttupply 
cylinder  above  to  contain  but  &iH).  The  air  presses  upon  Uiia 
with  a  mean  force,  we  will  8upuo«e,  of  about  11  lb,  to  eacn  square 
inch;  or,  in  other  words,  with  a  weight  of  iJOOlh.  Upon  the 
surface  of  the  lower  pistun  the  heated  air  is,  however,  pressing 
upward  with  n  like  force  upon  each  of  its  1000  square  incbea,  or, 
in  other  wordu,  with  n  force  of  1 1,000  lb.  Here,  then,  is  a  force 
which,  after  overcoming  the  weight  above,  leaves  a  surplus  of 
5JO0  lb.,  if  we  make  no  allowance  for  friction.  This  surplus 
furnishes  the  working  power  of  the  engine.  It  will  be  readily 
seen  that,  after  one  stroke  of  its  pistons  U  made,  it  will  continue 
to  work  with  this  force  so  long  as  sufficient  heat  is  supplied  to 
expand  the  air  in  the  working  rytinder  to  the  extent  stated; 
for,  so  long  as  the  area  of  the  lower  piston  is  greater  than  that  of 
Ihe  upper  and  a  like  pressure  is  upon  every  square  inch  of  each^ 
so  lung  will  the  greater  piston  push  forward  the  smaller,  as  a 
Sib.  weight  u|Hin  one  end  of  a  balance  is  quite  sure  to  bear 
down  1  lb.  placed  upon  the  other.  We  need  hardly  say  that, 
after  the  air  in  the  working  cylinder  has  forced  up  the  pit^toa 
within  it,  a  valve  opens,  and,  as  it  passes  out,  the  pistons;,  by 
force  of  gravity,  descend,  and  cold  air  again  rushes  into  and 
filU  the  supply  cylinder,  as  we  have  before  dcHcrihed.  In  tfat« 
manner  the  two  cylinders  are  alternately  supplied  and  discharged, 
causing  the  pistons  in  eiich  to  play  up  and  down,  substantially 
as  they  do  in  the  steam-engine.  We  have  endeavoured  to  explain 
the  f^jnstructiun  of  the  caloric  engine.  Its  mokt  elriking 
feature  consixts  in  what  Is  called  by  iti>  inventor  the  regenerator. 
The  power  of  the  steam-engine  depends  upon  the  heat  employed 
to  reduce  tsteum  within  its  boilers,  liut  that  heat,  amounting  to 
about  1*^)1)^,  Is  entirely  lost  by  condensation  the  moment  it  DBA 
once  exerted  its  force  upon  the  piston.  If,  instead  of  being  so 
lost,  all  the  heat  u^ed  in  creating  the  steam  employed  could,  at 
the  moment  of  condensation,  be  reconvoyod  to  the  furnace, 
there  again  to  aid  in  producing  steam  in  the  boilers,  but  a  very 
little  fuel  would  be  necei><;ary;  none,  in  fact  except  just  enough 
to  supply  the  heat  lo¥t  by  mdistion.  Now,  the  regenerator  la 
composed  of  wire  net  somewhat  like  that  used  in  the  manufac- 
ture of  sieves,  placed  side  by  side  until  tbe  series  attain  a 
thickness,  say  of  Winches.  Through  the  almost  innumerable 
cells  formed  by  the  intersection  of  th(M<o  wires  the  air  must  pan 
on  its  way  to  the  working  cylinder.  In  passing  throui^h  these, 
it  is  BO  minutely  tfuhdivided  that  the  particles  composing  it  are 
brought  into  close  contact  with  the  raetal  which  forms  the  wires. 
Now,  let  us  suppose  what  actually  takes  place,  that  the  side  of 
the  regenerator  nearest  the  working  cylinder  is  heated  to  a  high 
temperature.  Through  this  heated  substance  the  air  must  pMi 
before  entering  the  cylinder,  and  in  ctfecting  this  paatage  it 
takes  up,  as  is  demonstrated  by  the  thermometer,  about  450" 
of  the 'tHi>°  of  heat  re^iuired,  as  we  before  stated,  to  double  itfl 
volume.  The  additional  SO''  are  communicated  by  liru  beneath 
the  cylinder.  Tbe  air  has  thus  become  expanded;  it  forces  the 
pitton  upward;  it  has  done  its  work;  valves  open,  and  the 
imprisoned  air,  heated  to  iHO*^,  passes  from  tbe  cylinder,  and 
again  enters  the  regenerator,  thntiiKh  which  it  muHt  pass  before 
leaving  the  machine.  We  have  s;iid  that  the  aide  of  this  instnt- 
nient  nearest  the  w<irking  cylinder  i**  hot,  and  it  should  be  here 
stated  that  the  other  side  ii  kept  cool  by  the  action  uinm  It  of 
the  air  entering  in  the  opposite  direction  at  each  up-stroke  of 
the  pitttuns.     (^nse<|iiently,  as  the  air  from  tbe  working  cylinder 

fioases  out,  the  wire^  absorb  its  heat  so  effectually  that  when  it 
eaves  the  regenerator  it  has  been  robbed  of  it  all,  except  about 
30^  In  other  words,  as  the  air  passes  Into  the  working  cylinder 
it  gradually  receives  from  the  regenerator  about  46U°  of  heat; 
and,  as  it  pa^es  out,  this  ia  returned  to  the  wires^  and  is  thus 
used  over  and  over,  the  only  purpose  of  the  fire«  beneath  tbe 
cylinders  being  to  supply  the  30'  of  heat  we  have  mentioned, 
and  that  which  Ik  Xa-ni.  by  radiation  and  expamuon. 

The  regenerator  contained  in  tlie  GO-horse  engine  wc  have 
examined  ineaHured  ^d  inches  in  height  and  width  internally. 
Knch  di»c  of  wire  composing  it  coutains  87  S  superficial  iiicheM, 
and  the  net  hni>  ten  meshes  to  the  inch.  Knch  superficial  inch, 
therefore,  contains  100  meshes,  which,  multiplied  by  076,  gives 
(i7,ijuu  meshes  in  each  disc,  and  as  vuu  disc;^  are  emjdoyed,  it 
foUowi  that  the  regenerator  oontuns  13,5!M,000  roeahes,  and 
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oufMequfntly,  as  there  .ire  ns  manjr  spaces  between  the  discs 
tia  there  iin>  nie«kheis  we  l^iid  that  the  air  within  id  ilisitributecl  in 
About  ^,000,000  minute  cells.  Hence  it  U  evident  that  nearly 
every  particle  of  the  whole  volume  uf  air  in  passing  throuffh  the 
regenerator^  is  brought  into  very  cjnse  contact  with  a  surface  of 
metal  which  hcHts  and  cools  alternately.  The  extent  uf  this 
surface,  when  accurately  etttimatcd,  almost  surpasses  belief. 
The  wire  contained  in  each  disc  is  1 1  iO  feet  long,  and  tliat  con- 
tained in  the  regenerator  is  conKeifiienlly  '2^,000  feet,  ur 
41  j  miles  in  lengtn,  the  superficial  measuremeot  of  which  is 
etfial  to  the  entire  surfac«  of  four  steam<boilers,  each  40  feet 
long,  and  4  feet  in  diameter;  and  yet  the  regenerator,  pie- 
senting  this  great  amount  of  heating  surface,  is  onlv  about 
3  feet  cube  less  than  -n^t^^  '^f  ^^^  bullc  of  these  four  butlers. 

Involved  in  this  wonderful  process  of  the  transfer  and  re~ 
transfer  of  heat  is  a  discovery  which  justly  ranks  as  one  of  the 
most  remarkable  ever  modo  in  physical  science.  Its  nuthar. 
Captain  Ericsson,  lung  Kince  ascertained — and  upon  this  is 
based  the  sublimest  feature  uf  his  caloric  engine — that  atmo- 
spheric air  and  other  permanent  gases,  in  passing  thrmigh  a 
distance  of  only  (j  inches  in  the  fiftieth  part  of^a  second  of  time, 
are  capable  of  acquiring  or  parting  with  upwards  of  400'  of 
heat.  He  has  been  first  to  discover  this  marvellous  property  of 
doric,  without  which  atmospheric  air  could  not  be  effectively 
uploycd  as  a  motive  power.  The  reason  is  obviuuK.  Until 
xpauded  by  heat  it  can  exeit  no  iiiRueMce  upon  the  piston.  If 
much  time  was  required  to  effect  this,  the  movement  of  the 

fiiston  would  necessarily  be  so  slow  as  to  render  the  machine 
nelficient.  Captain  Kricsson  has  demonstrated,  however,  that 
heat  may  be  communicated  to  and  expansion  effected  in  atmo- 
spheno  air  with  almost  electric  speed,  and  that  it  is,  therefore, 
eminently  adapted  to  give  the  greatest  desirable  rapidity  of 
motion  to  all  kinds  of  macbincn-. 

The  ship  is  now  auproaching  complotion,  and  i»  the  finest 
specimen  of  naval  architecture  (especially  in  point  of  strength) 
ever  built  in  the  United  States. 


THE   VICTORY   GATE,    MUNICH. 

Oh  the  I5th  October,  the  inauguration  of  the  great  artistic 
monument,  the  .VipjpsMcr  (Victory  gate)  took  place  in  the  city 
of  Munich.  It  is  surmounted  by  the  Bavaria,  with  the  quadriga 
of  lions.  The  lion  which  obtained  the  prize  at  the  Great  Exhi- 
bition will  Fiave  the  precedence  of  being  hoisted  first  on  tlie 
platfunu  of  the  gate.  The  entire  monument  has  been  put  to- 
gether at  the  royiil  foundry,  and  exhibited  to  the  puhlii-,  in  the 
evenings  illumined  by  gas.  On  a  regal  car,  of  Grecian  form, 
richly  ornamented,  Htands  Bararhj  in  antique  attire  approach- 
ing somewhat  the  ancient  Doric  style;  the  uuJor  garment  covers 
the  whole  body,  with  the  excepti(m  of  the  arms,  while  n  slight 
orer-gamu'iit  leaves  the  left  shoulder  free,  and  is  fastened  on 
the  right.  The  head  is  cuvered  with  a  laurel  crown,  which  is 
moreover  ornamented  by  some  draper}'  descending  on  the  neck. 
The  statue  repnseK  on  the  left  foot,  and  bends  a  little  forwards 
for  the  better  direction  of  the  attela^e;  her  right  hand  grasps 
the  reins,  her  left  the  regal  staff.  Of  the  four  lions  attached  to 
the  car,  the  two  exterior  look  down  and  outwards,  and  the  two 
inner  ones  in  the  opposite  direction  towards  the  city.  The  twu 
inward  animals  are  combined  by  a  yoke,  through  which  pass 
the  reins  for  the  whole  four.  The  idea  and  symbol  intended  to 
be  conveyed  to  the  beholder  are  us  follows,  i'he  Victory  Gate, 
on  which  this  great  w»rk  in  placed,  is  dedicated  to  the  liavarian 
army:  therefore  the /fufariu  is  not  repreisentcd,  as  Htntues  of 
Koma  and  Victorj'  ou  ancient  triumphal  arches  generally  are, 
turned  with  her  face  towards  the  city,  as  if  preceding  the  march 
of  a  victorious  army:  the  attitude  of  the  limiuria  will  he  turned 
to  the  outward,  an  if  welcoming  the  army  returning  from  vic- 
tory. By  this  a  lively,  joyful  attitude  will  be  produced,  in 
juxtapo^tion  to  the  usual  repose  and  quiet  of  similar  groups. 
The  statue  of  the  liauiria  tneuures  17  feet,  the  whole  monu- 
ment wttb  car  being  ^  feet  high;  the  breadth  of  the  lions  in 
front  is  37i  feet.  Nearly  30  tons  of  brass  were  employed  in  the 
casting.  The  lion  which  gained  the  priiicc  in  I^nidon  will  receive 
an  especial  inscription,  commemorative  of  the  great  event  o( 
the  universal  exhltiitiun.  The  work  has  issued  from  the  uttiiere 
of  M.  Miller,  of  Munich,  the  casting  having cummeuced  tts  early 
BB  the  year  1848. 


LEEDS    POST    OFFICE. 

W.   R.  Co»MW,   £«!.,  of  Leeds,  Architect 

{With  nn  Entfraring,  Plate  XL.) 

Tan  engraving  here  given  of  the  front  of  the  Leeds  Post 
Office  exhibits  a  design  lately   executed,    in  cement,   for  the 

Kurpose  of  givng  the  appearance  of  u  public  building  to  what 
as  hitherto  been  a  plainbrickedifice,  with  scarcely  the  slightest 
pretension  to  architectural  effect.  The  Rise  presented  some 
difficulties  which  may  be  briefly  pointed  out,  as  upon  the  con- 
sideration of  these,  and  the  means  adopted  to  overcame  them, 
must  rest  much  of  the  criticism  which  the  design  may  receive. 
The  eMtabliehment  occupies,  under  lease,  a  portion  of  a  ware- 
house,  and  the  entrance  to  it  is  by  an  orchway  which  pierces 
the  centre  of  the  fmni:  only  that  portion  occupied  hy  the  Port 
(Office,  and  the  gateway,  have  been  included  in  the  design; — the 
ground-floor  required  to  be  greatly  free  from  work  round  the 
windows  on  Bcc»mnt  of  the  letter-boxes,  Sic; — the  winduwa  of 
the  first-floor  were  not  so  tall  as  those  of  the  second  and  third 
floors  (aa  may  be  seen  in  those  of  the  warehouse  to  the  left); 
— two  windows  in  each  of  the  upper  stories  were  blanks,  and  the 
space  between  the  top  window  and  the  eaves-gutter  was  very 
small,  and  insufficient  for  a  cornice  such  as  the  height  of  the 
building  demanded; — the  expense,  being  borne  by  the  proprietor, 
Wm.  Ilargrave^  Khi[.  (since  deceased),  and  the  Postousier, 
James  Anderson,  Esq.,  for  the  public  benefit,  was  necamuily 
limited. 

Tbe  cornice  springs  from  below  the  window-head,  and,  to  gain 
surface,  has  a  very  large  projection.  The  blank  windows  have 
been  paitially  built  up  and  treated  as  panels;  the  first-floor 
windows  have,  as  it  were,  a  double  architrave  lintel  to  give  them 
height  and  importonce.  The  airnice  has  been  omitted  at  the 
two  centre  windows  to  avoid  the  busy,  and,  it  seems  to  us, 
awkward  effect  of  one  window  standing  on  the  top  of  another. 
The  archway,  formerly  aegmentjil,  has  beon  changed  to  semi- 
circular, and  enriched  to  give  it  importance  as  the  entrance ; 
and  the  name  of  the  et^tablishment  worked  into  the  design  in  a 
prominent  manner.  The  clock,  formerly  flat  upon  the  wall,  has 
been  corbelled  out  to  show  three  faces,  so  that  it  may  be  read 
from  every  direction  in  which  people  can  approach.  The  motto, 
"Time  and  tide  wait  for  no  man,'  warns  lo  piinctualitv,  and  the 
orh  and  cross  surmounting  the  clock  indicate  the  royalty  of  the 
estahliithmcnt.  The  wide  clocks  are  illuminated  very  effectively 
by  reflectors  placed  in  llie  window-reveals.  'I'he  details  (given 
to  one-fourth  ttize)  exhibit  the  character  of  the  mouldings  and 
enrichments;  the  latter  are  conventional  studies  of  two  kinds  of 
thorn-leaves.  Throughout  the  design  all  allusion  to  stonework 
haa  been  avoided.  It  is  necessary  to  observe  that  the  enrich- 
ments of  the  main  cornice  and  window-cornices,  also  the  motto 
under  the  clock,  have  been  for  the  present  omitted  on  account 
of  expense,  with  the  intention,  however,  of  executing  them  in 
cidour. 

The  plasterer  was  Mr.  Charles;  clock-maker,  Mr.  Croves; 
M.J.  Hall  illuminated  tbe  clocks;  and  the  architect  was  \V.  R. 
Corson,  Esq.,  all  of  Leeds. 


REaiST£R    OF    NEIV    PATENTS. 

GAS   MANUFACTURE. 

Gkorqb  Lowe,  of  Finsbury -circus,  civil  engineer,  and 
FuEUEBicK  JoHP*  EvANs,  of  HorseferTy-Toad,  \Vestminster, 
civil  engineer,  for  improrrsnenis  in  the  manufacture  of  gax  for 
the  purjwips  of  iUuminatioJt^  and  of  improvtrmetilt  in  tfur  purifinition 
,j/-^o«.— Patent  dated  January  20, 1859.  ^Reported  in  Xewton's 
Loudon  Journal.] 

Clainut. — I.  The  combining  of  gases  which  pos»»efct  different 
degrees  of  illuniinating  power,  by  the  introduction  of  gas, 
obtained  in  any  of  the  ways  above  indicated,  into  retorts  ur 
vessels  containing  carbonaceous  matter  under  dihtillution; 
ti.  The  improvements  in  the  purification  of  gas,  first,  by  the 
use  of  anhydrous  peroxide  of  irim,  prepared  as  hereufler  de- 
Bcrilied;  and,  secondly,  by  the  use  of  sulphite  and  bisulphite 
uf  lead,  for  the  removal  of  sulphuretted  hyurogen  from  coal-gaa. 

The  first  part  of  this  invention  refers  to  certain  nieuns  of 
enriching  or  improving  the  quality  of  gases,  so  as  to  render 
them  fit  for  the  purf>oses  of  illumination.     In  oarryiog  out  liiiii 
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improved  manufacture  of  gia,  the  patentee«  pass  gKs,  uhtatned 
from  any  of  the  sourcM  hereinafter  upecified.  throii|(rh  hentcd 
retorts  containing  t'anncl  coal,  roal,  lignite,  resin,  pitch,  tnr, 
nil,  retintte,  or  other  cubttnnce  or  8ubHtancc8  capable  of  yielding 
carliuretied  hydrogen  gu;  hy  which  means  sucn  a  combinntion 
of  rich  and  poor  gawt  may  be  produced  ax  will  be  exactly  suited 
to  the  purpiiMiK  of  illuminntion.  For  this  purpoaeit  is  proposed 
to  n^e  retorts  open  at  buth  ends,  as  shown  in  the  annexed 
engraving,  which  represcntjf  a  lon^ntudinal  vertical  sectinn  of 
the  apparatus  employed  in  carrying  out  lliiH  part  of  the  luveutiou. 


n"- 
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Only  one  retort  in  exhibited;  but  A  nimilar  arrangement  of 
retorts  may  be  adopted  to  that  in  general  use  in  giis-works, 
A,  iH  the  retort,  net  in  a  Kuitahle  furnace  for  heating  the  same; 
and  B,  B,  are  luouth-piecea  aad  lids,  fitted  to  both  ends  of  the 
retorts.  C,  is  the  pipe  for  carrving  off  the  gaseous  products 
generated  in  the  retort;  and  D^  19  a  pipe  for  introducing  into 
Ibe  retort  the  g;is  which  is  intended  to  comhine  with  the 
gKMoua  products  of  the  substancea  under  di^itillatioo  in  the 
retort.  As  soon  us  the  retort  is  chaiged  with  conl  or  other 
carbonnceuuit  matter,  a  cock  E,  in  the  pipe  D,  i«  opened, 
which  allows  the  gun  tu  flow  into  the  retort;  and  it  then 
passes  in  the  direction  of  the  arrowsi,  ond  mingles  with  the 
gas  that  is  evulved  from  the  cnrbonaceoun  matters  contained 
in  the  retort;  wlierehy  a  compound  gais  is  formed,  posnCAKing 
B  much  higher  illuminating  power  than  could  have  Iteen  ob- 
tained had  the  combination  taken  place  after  inrtead  of  at 
the  time  of  the  generation  of  the  gas  in  the  retort  A.  The 
gaa^  which  is  brought  to  the  retort  by  means  of  the  pipe  l>, 
maybe  f«rre<1  into  the  retort,  so  as  to  overcome  the  internal 
pressure  put  on  the  retort  by  means  of  the  hydraulic  main;  or, 
mvtend  thereof,  an  exhauster  may  he  applied  to  draw  off  the  gas 
from  the  retort.  Shuuld  tar,  oil,  rcwii  (previously  melted),  or 
any  liijuid  hydrocjirhon  he  employed  for  the  generation  of  the 
got>,  it  is  to  iie  run  into  the  retort  in  the  way  generally  adopted 
fur  mnking  oil  or  resin  gas. 

The  MMirces  from  which  the  pntcntceK  pniposc  to  obtain 
inflaaimahlc  gasev,  to  he  Hpplied  us  HlK>ve  indicated,  are  wood, 
sawdust  in  a  damp  or  dry  state,  spent  tanner*'  bark,  and  other 
like  Hubstnnre^  capable  of  yielding  an  iniinmmable  gas.  These 
sub)itanre»  mtj^t  be  put  into  a  red-hot  retort,  and  distilled  like 
coal.  The  resulting  gaseit  may  he  either  purified  at  once  or 
pkM)^  directly  to  the  retort  containing  the  coal  or  other  car- 
(innaceoriR  material.  As  n  general  rule,  however,  these  gases 
aro  preferred  to  be  stored  in  gas-holders  for  uHe;  as,  in  that 
ckse,  a  more  uniform  and  constant  supply  to  the  coal  retort  may 
be  relied  on. 

Another  source  of  innammnble  gas  is  from  coal  of  an  inferior 
description,  or  from  peat.  I'hese  sabstaoces  having  been  dis- 
tilled in  a  retort,  the  resulting  gas  can  be  then  employed  ns 
above  indicated.  It  io  also  proposed  to  conduct  carbonic  oxide 
gas  into  retorts  containing  carbonaceous  matters  under  dititilla- 
non.  Thin  gn^  the  patentees  obtain  from  curbonii:  acid,  by  pa.saiog 
the  latter  gHii  (which  niiiy  be  obtained  from  any  convenient  Kource) 
through  a  retort  or  furnace  containing  red  or  white  hot  coke. 
Or  they  utilitte  u  portion  of  the  gasett  generated  in  furnaces,  by 
collecting  the>je  gases  and  converting  the  carbonic  acid  they 
contain  into  cnrbonic  oxide,  by  passing  them  through  a  retort  or 
furnace,  as  detrrilied  for  treating  carb^tnic  acirl;  or  the  gases 
may  be  conducted  directly  into  retorts,  wherein  cwrburetted  hy- 
drogen is  being  generated,  for  the  purpose  of  effecting  the 
de*ired  combination. 

From  tlie  foregoing  dencinption  it  will  be  understood  that 
the  object  of  this  part  of  the  invention  is  to  obtain  gas  uf  a 


uniform  quality— that  is,  powessinff  a  de6ait«  amount  of 
illuminating  power.  Now,  it  is  weu  known  that  if  tbfr  gni 
be  to*»  rich  in  carbon  it  will  burn  with  a  dull  flame,  and  give 
off  a  large  amount  of  smoke;  and  that,  if  deficient  in  c«rbon,  it 
will  burn  with  a  blue  flame,  and  poi«»c*»t  very  little  illuminating 
power.  It  is  therefore  proposed  to  mix  the  rich  and  poor  gases, 
obtainL'd  as  above  described,  in  such  proportions  as  will  be 
needful  to  produce  a  highly  illuminating  quality  of  gas.  As  the 
proportions  will  depend  entirely  on  the  quality  of  the  gases  to 
be  comined,  no  rule  can  be  laid  down  for  the  amount  of  the  giis 
required  to  be  passed  into  the  retorts  wherein  the  dibtillation  is 
proceeding.  The  mode,  however,  in  which  the  gas  hums  on 
issuing  fron  the  retort  will  be  a  sufficient  tent  fur  the  workman 
in  attendance. 

The  second  part  of  this  invention  refers  to  the  purification  of 
coal-gms  from  sulphuretted  hvdrogen;  and  consists  in  effecting 
thift  u)icratioM  bv  the  use  of  what  has  been  considered  by  ehenii»its 
to  be  theferrateof  potash,  hilt  what  is  now  found  tv  be  a  peroxide 
of  iron  in  a  peculiar  sUte,  and  auch  as  results  from  the  employ- 
ment ol  the  following  means:— First  the  patentees  heat  together 
peroxide  of  iron  and  caustic  potiwh  or  soda  to  u  dull  red  heat, 
by  which  a  kind  of  ferrate  or  ferrite  of  potash  or  soda  is  pro- 
duced; and  when  this  substance  is  washed  in  water,  it  under- 
gDH  decompoMtion,  with  the  reproduction  of  caustic  potash  or 
•Ods  (which  remains  in  solution),  and  the  precipitation  of 
peroxide  of  iron  in  the  state  fit  for  the  purification  of  gaii.  All  or 
nny  of  the  peroxides  of  iron  may  be  used  for  the  above  purpoi^s, 
anil  will,  by  its  means,  become  useful  f»»r  purifying  gas,  though 
previously  inert ;  and  the  wdution  of  jwtash  orwida.  when  evapo- 
rated tu  dryness,  may  he  again  anil  again  employed  upon  fresh 
portions  of'peruxide  of  iron,  so  as  to  communicate  to  them  the 
peculiar  property  denired.  Or  peroxide  of  iron  may  be  heat«<l 
with  H  smaller  quantity  of  caustic  potash  or  soda,  and  a  portion 
of  common  salt,  in  order  to  economise  the  potash  or  soda;  the 
heat  in  this  case  should  he  as  before,  a  dull  red;  and  the  same 
measures  must  be  adopted  for  recovering  the  potash  ur  soda  and 
common  salt,  which  may  be  used  over  and  over  again  with  fresh 

Imrtions  0/  peroxide  of  iron.  Or  the  patentees  beat  the  common 
lydrated  peroxide  of  iron  to  about  fiOO^  Fahr. — taking  care  that 
the  heat  never  reaches  n  bright  red;  and  in  this  way  they  obtain 
a  peroxide  of  iron,  having  the  requisite  properties.  Or  they 
heat  in  the  same  way,  and  with  the  same  precautions,  such  of 
the  native  ochres  or  ferruginous  compounds  as  will,  after  such 
treatment,  become  rapidly  black  upon  being  subjected  to  the 
action  of  a  stream  of  sulphuretted  nydrogen. 

A  quantity  of  peroxide  of  iron,  fit  for  purifying  gas,  having 
been  procured,  by  any  of  the  means  thus  indicated,  the  oxide 
is  next  to  be  mixed  with  nawduat  or  other  convenient  material, 
and  dumped  slightly  with  water;  and  the  mixture  is  then  to  be 
spread  in  a  dry  lime  purifier,  and  ui*ed  in  the  way  adoiited  with 
hydrate  of  liine  ;  or  it  may  be  mixed  with  water,  and  run  into 
a  wet  lime  purifier,  and  used  in  the  way  adopted  with  regard 
to  lime  when  employed  in  this  kind  of  apparotus.  In  both 
cases  it,  will  be  necessary,  after  the  peroxide  of  iron  has  ceoMd 
to  Hct  upon  the  gaa,  to  expose  it  to  the  air,  by  which  its  ener- 
gies are  renewed,  so  that  it  may  be  again  and  again  used  for  the 
purification  of  gas.  M'ith  the  dry  lime  purifier,  simple  exposure 
IS  ail  that  is  required.  With  the  wet  lime  purifier,  the  mixture 
lausi  be  ruD  out  and  left  at  rest  for  some  time ;  then,  when  the 
fluid  has  entirely  separated  from  the  solid  part,  it  may  he 
allowed  to  escape  ;  and  as  the  solid  portion  dries,  its  |K)wer  will 
become  renewed  :  after  which  it  may  be  mixed  with  water,  and 
employed  us  before.  The  renewal  of  the  peroxide  of  iron,  in 
both  these  cases,  is  known  by  its  changing  from  black  to  red  or 
deep  brown. 

Another  part  of  the  invention  relates  to  the  use  of  the  sul- 
phite and  bisulphiteof  lead,  for  the  removal  of  the  sulphuretted 
hydrogen  of  coul-gas.  These  substances  are  to  he  cmploved 
singly  or  together,  mixed  with  water,  in  a  wet  lime  purifier, 
exactly  as  is  practised  with  regard  to  iime.  SVhen  they  cease 
to  purify  the  gas,  the  mixture  is  run  out  of  the  purifier;  and 
after  the  water  has  been  removed  by  subsidence  uiid  decanlo- 
tion,  or  by  a  filter,  the  residue  is  dried  and  burned,  so  as  to 
make  sulphurous  acid,  which  is  employed  in  the  manufacture  of 
freah  suijdute  or  bit>uJphite  of  lead*  or  in  the  production  of 
sulphuric  acid.     'I'he  matter  which  remains,  after  this  burning 

firocess.  is  e-arefully  ntosted,  and  thus  converted  into  oxide  of 
ead  or  litharge,  from  which  sulphite  or  bisulphite  of  lead  may 
be  again  produced. 
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RAILWAYS  AND    CARRIAGES. 

Vavi.  Rapscy  IIodoe,  of  Ailam-street.  Arlelphi,  civil  And 
mechanical  eoi^iiieer,  fur  rtrtain  impntvrMnntu  in  the  construction 
q/"  roittaafft  ami  raiitray  carriages;  jtartn  of  vfiich  are  appiicnhle  to 
earriaget  on  cfimmon  roads,  (A  communicatiuii). — Patent  lUtcd 
March  8,  IS^. 

The  clftimi  in  this  patent  are  as  folloire: — 

I.  The  application  of  a  galvanic  or  elcctrn-galranic  current 
to  the  rails  of  ruilwaysi,  in  order  to  prevent  nxtilation  nf  the 
metal  of  which  they  are  ciimposAd.  A  (galvanic  current  is  sent 
along  one  line  and  returned  along  the  other,  it  being  well* 
knotrntbat  electricity  operates  as  a  preventative  to  the  accumu- 
lation of  oxygen  upon  any  surface. 

3.  An  arrangement  of  moveable  point!!  in  which  springs  are 
UBcd  to  bring  the  shifting  parts  in  clo&e  contact,  so  aa  to  insur* 
a  firm  tread  of  the  wheels. 

.'?.  An  armngi'ment  of  apringa  for  railway  carriages.  In  which 
india-rubber  xpringji  arc  cunilitned  with  ordinary  springs,  and 
with  a  crgs*-head  and  links,  t'pon  two  upright  bars  i<t  placed 
the  spring  onlirmrily  used.  Thetie  bars  respectively  pass  through 
the  centre  of  upright  india-rubber  springs,  constructed  after  tho 
xnanner  of  buffers,  so  that  a  double  amount  of  tension  U  gained. 

1.  An  arrangement  of  Kteam  spring  and  lifting  apporatua  for 
railnay  carriages,  Almvc  tlte  axle-hoxRN  arc  placed  amall 
cylinders  in  connection  with  the  boiler,  and  the  pistons  of  which 
are  connected  with  the  spri  ngw  of  the  carriage. 

5.  Several  improved  forms  of  axle-boxen,  with  double  oil  or 
grease  chambers.  The  axjc-bojces  are  fitted  with  two  chambers, 
ao  upper  and  under  one;  the  upper  one  is  filled  with  oil  and 
wool,  and  »ervefl  to  gretuie  the  axle.  An  aperture  nearest  the 
wheel  leads  to  the  lower  chamber  into  which  the  waste  oil  falU, 
it  being  carried  towards  the  aperture  by  the  motion  of  the  axle. 

6.  A  mode  of  constructing  railway  carriage  wliedit,  with  rings 
uf  india-rubber  interposed  between  the  titles  of  the  nave  of  the 
wheel,  and  collars  formed  on  the  axle  for  the  preveutivn  uf 
lateral  vibratiun  or  jar. 

7.  An  improved  form  or  forms  of  metal  railway  wheels.  The 
box  ia  formed  of  wrought-iron,  and  the  spokes  of  ant -iron.  They 
are  made  to  crobs  one  another,  and  Ut  take  in  and  out. 

9.  An  improvement  in  the  wheels  of  carriages  to  be  used  on 
common  riKid^,  which  cimaisla  io  interpnHtng  rings  of  india- 
rubber  between  the  axle-box  and  nave  of  the  wheel,  ao  aa  to 
prevent  lateral  and  vertical  &hockii,  and  deaden  the  noi&o  pro- 
duced when  the  wheel  ta  travelling  over  uneven  surfaces. 

RAILWAY   CARRIAGES   AND   WHEELS. 

WihLiKM  PiuDiNo^of  the  Strand,  gentleman,  for  improventetiU 
in  tIi9eon»trurtiftn  offttthieMtt  utvd  on  TaUuyayn  or  an  common  roatU. 
Patent  dated  Mardi  %i,  IH&2. 

The  improvement's  comprised  In  this  patent  are  aa  follows:— 

I.  A  method  of  constructing  carriiure  wheels  with  spokea 
eomptised  (for  ta'o-thirds,  or  three-fourths,  or  whatever  propor- 
tion experience  may  discover  Ui  he  most  tiseful)  of  spring-xteeL, 
whalebone,  lance- wood,  or  aomo  other  flexible  material.  Another 
feature  of  this  improvement  consii^f  in  the  wheel  tyres  being 
divided,  u»d  the  eevernl  portions  uf  tyre  covered  with  a  flexible 
material,  such  ax  vulcuntt<ed  india-rubber  or  gutta-percha. 

%  The  combination  of  the  power  of  the  spokes  of  carriage 
wheels  constructed  upnri  the  above  system  upun  one  point,  by 
uniting  them  together  by  means  of  cntcbcs  placed  near  the  axle, 
by  which  means  the  pressure  is  rendered  e<]ual  upon  all  the 
spokes. 

3.  The  dispensing  with  lubricating  material  by  the  use  of  fric- 
tion-roller bearings,  formed  of  pieces  of  galvanised  metal  and 
vulcaniited  india-ruHI>er,  placed  alternately,  and  radiating  from  a 
common  centre.  'I'he  whale  are  then  boand  together  by  a  band 
of  vulcanised  india-rubber,  which,  by  its  constant  tendency  to 
contract,  hindH  the  circle  together,  and,  where  the  metal  by 
friction  wean;  away,  filU  up  the  deficiency. 

i.  A  method  of  muuiiling  wheclii,  constructed  as  above 
described,  on  axles  the  length  of  which  is  unequal,  thus 
bringing  them  close  together,  by  which  they  are  made  to  project 
beyuod  and  overlap  the  other  cuuple. 

5.  Two  methods  for  the  employment  of  portable  raiU,  to  be 
laid  down  by  an  lulvanriiig  carriage. 

(i.  A  method  of  coiistruciing  the  paneta,  mouldings,  &c.,  of 
railway  and  other  carriages  from  the  following  materials,  viz.. 


gruL  straw,  chopped  leather,  chaff,  &c.,  and  of  fecuU.  alnnenr 
combined  with  the  last-n.inicd  materials.  These  material!  art 
reduced  to  a  pttip  in  a  suitable  machine,  aad  baked  in  b  mould 
of  the  required  shape.  It  is  impervioun  to  the  rays  of  tho  suo, 
and  does  not  crack  and  blister  like  the  material  ordinarily  used. 

MOTIVE    I'iJWBR, 

A.STDINK  Mackicr  TxaoT  OB  MoNTnATEt,  of  P«ft«,  gentle- 
man, for  rrrtain  imprtn^entents  in  fifttnining  motive  powrr,  and  tlu 
nmchinery  emplof/t:ti  thertiit, — I'atent  dated  March  '^l,  IH52. 

Claimtr. — 1.  The  svstem  or  mode  of  obtaining  motive  power 
by  the  alternate  application  of  heat  and  cold  to  atmospheric  air 
or  other  gases  permanently  inclosed  iu  a  cylinder  or  other 
suitable  vesMcl ;  «.  The  u^e  and  application  of  liquid  or  semifluid 
mattern,  between  the  atmospheric  air  and  tlie  pist<in;  3.  The 
various  arrangements  of  macliincrj'  or  apparatus  described. 

The  object  of  this  patent  is  the  obtaining  motive  power  by 
meauH  of  atmospheric  air  or  some  suitable  gas  compressed  in  a 
cylinder  by  means  of  an  air-pump.  Tho  cylinder  conUins  a 
piston  working?  hitth  ways,  and  which  is  worked  by  the  alternate 
expansion  or  condensation  of  the  air  or  gas  within  thu  cylinder. 
This  expansion  and  condeusatiun  in  produced  by  the  alternate 
application  of  heat  and  c<ild  to  the  exterior  of  the  cylinder.  The 
motion  of  the  piston  is  made  to  operate  upon  a  crank,  or  any 
other  suitable  means  for  c(ht!iining  |K)wer.  To  render  the  piston 
air-tight,  in  the  place  of  tho  ordinary  packing,  the  following 
ftvvtein  is  pursued:  at  the  point  where  the  packinj?  is  DBooUy 
placed,  a  vacant  space  surrounds  the  piston-rod,  which  is  filled 
with  water  or  greaae,  soft  clay,  or  any  liuitable  semifluid  mailer. 
The  patentee  describes  another  method  of  obtaining  motive 
power  by  means  of  a  piston  partly  filled  with  water,  which  water 
IS  propelled  against  the  piston  by  the  expansion  of  warm  air 
contained  within  the  cylinder. 

STOVES   AND    FUJES. 

Isaac  Brookes,  of  Rirmingham,  manufacturer,  and  WrtJJAn 
LiTwvciiK  J<t.v»:M,  of  Birmingham,  aforegaid,  manufacturer,  for 
pertain  impruvfmetds  in  Mtoves  and  other  apporalitM  for  hmting. — 
Patent  dated  March  Ui,  U53, 

Claim, — The  general  iirrangement  of  chambers,  dampers,  and 
Sues  described,  wherein  heated  air  and  products  of  cumhustiou 
may  be  miute  tn  pass  directly  to  the  exit-flue,  or  wholly  or  par- 
tially thriiu^h  chHuihcrs  and  descending  or  ascending  flues 
befttrepatteing  to  the  exit-flue,  which  arrnngement  may  be  applied 
to  cloie  atovca,  or  tu  open  or  partially  open  stoves,  or  to  open 
fireplaces. 

'i"he  means  employed  to  effect  this  object  are  as  follows.— 
Above  the  fire-box  is  a  square  chani^wr,  divided  by  a  partition 
into  two  portions;  one  iKirtion  opening  into  the  fire-box,  acts  ac 
a  receiver  for  the  gaseous  vapours  arising  from  the  srtnve.  Tbesa 
vapours  pass  down  two  tubes  placed  at  thecoriieniof  the  chamber 
into  another  chamber  bt-low  the  stove,  from  m  hence  they  ascend 
through  two  tubes  placed  at  the  other  side  of  the  lower  chamber 
into  the  second  division  of  the  upper  chamber,  from  whence 
they  pass  by  means  of  a  tlue  capitble  uf  being  open  or  shut  at 
plvuHure,  and  by  tho  partially  opening  or  cloning  of  which  flue 
tho  degrees  of  heat  may  be  regulated.  The  upper  part  uf  these 
stoves  IS  usually  made  ornamental  and  hnlluw  tu  c^iQtain  water, 
by  the  evA|Kiration  uf  which  the  unpleasant  smell  usually  arising 
from  stoves  is  prevented,  and  theair  of  theruum  rendered  fresh. 

STEA.M    ENGINES. 

Jonw  Ssirrn,  of  Bilston,  Stafford,  brasw-fo under,   for< 
iniprfijvmenlM  in  toromativex  and  other  Ateam-tngintss. — Patent  ( 
.March  35,  1852. 

Claim. — The  application  to  locomotive  and  other  engines  of 
a  moveable  valve,  by  means  of  which  the  induction-pipe  may  be 
converted  into  the  eduction-pipe,  or  vice  prrjrri,  at  pleasure,  and 
the  motion  of  the  engine  thereby  reversed,  and  whereby  also  the 
engine  may  be  litopped  if  required. 

The  means  employed  tu  effect  these  objects  consiat  En  a 
cvliiidrica]  box  (fig.  I),  placed  immedintttiy  under  the  receiver. 
'l^hiN  box  is  fitted  with  a  partition  A,  moving  upon  an  eccentric 
rod  paBsing  tlirough  the  centre  of  the  box,  and  terminatinr  in  a 
handle  at  a;  C,  is  the  steam-pipe;  D,  the  exhaust  pipe.  When 
the  partition  is  in  the  position  1,  the  steam  entering  the  spoc* 
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u  b,  by  the  Rt«jini-pipe  C,  paesea  tlirotieh  the  pipe  F  F  (fig.  9), 
lo  wher*  it  briinrh<^«  off  in  two  directiuna,  pauin^  throuuh/,  to 
the  apDer  side  of  th«  [lit-lun  cont:iined  in  the  cylinder  H.  and 
ibnutgD  f,  to  the  underside  of  the  piston  contained  in  cylinder 
I.    BkouUI  it  be  wished  to  reverse  the  enpne,  it  maybe  (lone by 


ric.  3.  Pif.  I. 

taming  the  kindle  which  ahirts  the  partition  A,  tn  the  pomtion 
%  when  the  kteam  pAs«e«  down  the  pipe  G  G,  from  whence  it 
energet  tt  K,  where  it  hmnrhenoff  in  two  direclionx  through ^, 
t«  the  iindi-r«)do  of  pixtori  H,  and  tbroufch  A^  to  upper  side  of 
piffton  I.  Should  it  be  required  to  stop  the  eri^'ino,  it  mny  he 
effected  by  thiftinp  the  partition  to  position  3,  which  shut«  off 
r11  communit-atiun  between  the  pipe  C,  nnd  the  pipes  F  F.  and 
G  (i.     SiniiUr  Icttori  on  the  diagrumi  refer  to  umilar  part*. 

MANUFACTURE  OF  CLASS. 

Ja]ie8  TiMiiiNs  CiiANci:,  of  Ilandsworth,  Stafford^  glass 
manufacturer,_/br  improttmimtii  in  thr  mnuufnclurr  uf  gUi4$,  (A 
cotnmunicattoii.} — Fatent  dated  March  99,  lSi9. 

Clnxm. — The  application  of  anthracite  or  stone-coal  in  the 
mnnufHctiire  uf  ^l<i»ti. 

Th4>  fuel  hitherto  uited  has  been  for  the  most  part  bituminous 
coal,  but  thi&  evulvcft  so  much  fimoke  as  to  produce  an  injurious 
effect  on  the  colour  oftbe  glass  manufactured  ;  and  it  iK  with  a 
view  to  prevent  or  obviate  Mudt  injurious  consequences  that  the 
wesent  improvements  have  been  devised.  The  furnaces  for 
Duruint;  this  description  ot  fuel  require  to  be  very  little  altered 
from  the  con»lruction  at  presetit  in  use.  The  fuel  will  he  sup- 
plied by  teed  it|>erturei>,  and  suitiible  pipes  must  he  added  fur 
iotroducinir  a  blast  of  air,  which  blast  may  be  created  by  fan  or 
other  blvwei^.  The  air  may  be  heated  by  interposing  a  suit- 
able healer  between  the  tdouer  and  the  furnnee,  but  the  heating 
is  not  considered  neccMtnry.  The  beds  of  tht;  furniicex  should 
be  closed,  which  maybe  done  by  **  loaniin';''  over  the  f  rate  bara, 
or  by  introducing  u  moveable  plnte  beueutb  them  ;  and  the  ash 
pit  idiould  he  made  deep  enough  to  contain  a  considerable 
qaantity  uf  ashefi.  The  pots  are  of  the  usual  construction,  and 
they  should  be  pl3ce<l  on  sieged  elevated  above  the  orific«s  of 
the  blowing  pipe  to  an  extent  that  will  admit  of  the  flume 
being  directed  against  the  lower  ni  well  ai  the  upper  parts  of 
the  Munc. 

FIKE-AHMS   AND    FKOJECTILKS. 

Joii^  WjiLTm  UK  r.n?cr.i;i^-rLi.K  OiKPABo,  of  Sea rie-fit reel, 
LtnculnVinn-fteldii,  bsrrisler-at-law,  for  improtemetii$  in  fin- 
arniM  and  prnjerdkf. —  Patent  dated  April  5,  l»5V. 

Cluim».—  \.  The  construction  of  fire-arms  with  the  breeches 
projecting  inwards;  S.  The  construction  of  projectiles  with 
mlernal  ttiinibles  of  hard  metal. 

The  breech  ur  lock  end  of  the  lire-ami  is  caused  tu  project 
into  the  barrel,  in  place  of  being  formed  concave  or  flat;  the 
touch-hole  is  !o  be  forniEHl  from  the  exterior  into  the  hreecli,  in 
such  manner  that  the  i|;niiion  may  take  place  in  a  line  with  the 
centre  of  the  barrel.  It  may  he  applied  to  o  rilled  or  unrilletl 
fire-nmi. 

The  thindiles  are  formed  of  metal,  tin  plate  beinir  preferred, 
by  a  disc  or  ilr«wiiig-thniuj;h  tools;  they  nre  introduced  into  a 
aaitnble  mould  according  Ui  the  form  of  t)ie  exterior  shiipe 
intended  to   be   (jircn  to  tbc  projectile.     The  tbiniblc  to  be 


employed  is  placed  in  the  core  of  the  moold,  and  th«  melted 
metal  is  to  be  run  in,  and  thus  will  be  produced  the  projectile. 
The  charge  of  powder  is  introduceil  into  the  hollow  interior  of 
the  projectile,  and  is  kept  there  by  a  paper  coverinn,  which  is 
perforated  with  minute  holes,  m)  thai  the  powder  will  not  paw, 
and  yet  when  the  projectile  is  rammed  into  a  flre-orm.  and  comes 
in  contact  with  the  interiorly-projecting  breech,  it  will  be  punc- 
tured or  torn  freely. 

ORXAMENTATIOV  OF   GLASS   \SU    CHINA. 

JnnN  RinowAV,  of  Cauldon-place,  Stafford,  china  manufac- 
turer, for  certain  improcnneiU*  in  the  method  or  proetm  of  omit-' 
menting  or  Hecoraling  artiete*  of  rfiirui,  gla»»,  earthtntare,  anrf 
other  ceramic  munufocture*. — Patent  dated  April  ^,  IH&3. 

Clftim. — Not  to  the  solutions  for  coating  as  such,  but  to  the 
anplioHtion  of  "  electntlyping,"  or  electro-metallurify,  to  the 
objects  stateil  in  the  title,  provided  the  articles  be  Mt  jtrepHred 
us  to  allow  them  to  combine  from  an  alloy  with  them. 

The  first  object  of  tlie  patentee  is  to  apply  a  new  glaxe,  which 
shall  enable  the  metallic  coating  to  adhere  firmly,  by  capillary 
attraction,  and  give  nifinity  for  copper  as  a  first  coating.  In 
pursuance  of  this  the  article  is  first  Huhmitted  to  an  alcoholic 
solution,  or  a  gelatinous  solution,  and  then  brushing  over  it  an 
impalpable  powder,  composed  of  half  carburet  of  iron  and  half 
sulphate  of  co|>per.  The  article  thus  treated  is  then  to  be  cor- 
roded by  the  lumes  of  hydro-fluoric  acid;  and  is  then  tn  be 
smoothed,  by  brushing  it  over  with  silver  sand,  or  by  the 
scratch -brush;  but  when  the  shape  and  nature  of  the  article  will 
nut  admit  nf  this,  it  is  to  be  plunged  Into  a  liquor,  consisting  of 
G  quarts  sulphuric  acid,  4  quarts  of  aquafortis,  J-nz.  muriatic 
acid,  and  6  quarts  of  water.  Grease  is  to  be  carefully  removed 
from  the  article,  and  a  thin  film  of  mercury  ii  to  he  applied. 
The  solution  of  copper  consists  of  1  sulphate  of  cupper  and  1 
filtered  water.  Suitable  solutions  for  silveriuir  or  gildinfr  arc  to 
be  applied,  in  accordance  with  the  practice  of  eleetnityping. 


SMOKY    CHIMNEYS. 

W'lMjAM  Hfnkv  DtiPHK  and  C'lkmknt  lk  Svbvr,  of  Jersey, 
for  impriirement»  in  certain  apfjnratUH  ornfijHtratumt for prrrenling 
»moky  c/timnti/*y  applimbJe  to  t^hfr  purptmea  of  vmiOatiait. — Patent 
dated  April  17,  1K52.    [Reported  in  the  Mecbaniot  Magoaine,] 

These  improvements  consist,  I.  In  n  peculiarly  constructed 
windguard,  in  which  blades  or  sections  of  screws  range«l  round  a 
conical  frame  are  employed  to  refiect  the  mind,  and  produce 
such  a  current  aat«  carry  off  the  ascending  smoke  or  vitintnd  air. 

'i.  In  an  arrangement  of  ventilating  ralve>i,  Mhere  glasa  ur 
other  transparent  material  is  used  to  admit  liftht,  and  a  coun- 
terweiglit  employed  to  retain  th«  ventilator  open  to  any  re- 
quired extent, 

SHIPBUILDING. 

Jons  WiiiTF  and  Robriit  Wmite,  of  Cowea,  in  the  Isle  al 
Wight,  shipbuilders,  for  itnpronfmenU  in  tUiybmlding. — Patent 
dated  March  V'(,  tH.'itf.     [Reported  in  the  Mrrhwuc*  Magazinn.] 

We  have  pleasure  in  laying  before  our  renders  an  important 
improvement  in  shipbuilding,  which  hits  the  advantage  of  being 
exceedingly  simple  and  eaHy  of  ntipli cation.  Messrs.  J.  and  It. 
White,  of  Cowes,  finding  that  tlie  keel  of  sbi|u  built  with 
diagonal  planking  was  very  much  weakened  by  the  diagonal 
planks  being  c.-irried  over  nnd  acrosM  it,  conceived  the  idea  uf 
milking  the  didfifonnl  planksi  terminate  in  ralibets  cut  on  each 
side  of  the  keel.  By  this  iirranjiement  the  keel  is  capable  of 
being  of  the  Kirai*  depth  ami  IbirknC-vs  frtini  Ktem  to  Ktern,  and 
the  diugonal  planks  serve  to  support  it.  The  whole  fhip  is 
necessarily  much  strengthened.  We  understand  that  two  large 
steam-Hhipx  arc  being  laid  down  on  this  plan  by  .Mesjir^.  White, 
one  of  which  is  for  the  Royal  West  India  .Mail  Steam-Packet 
Company.  The  invention  will  be  better  understood  by  the 
following  description  and  engravings,  which  we  take  from  the 
patentee*'  spccilicatiun; — 

Whereas,  in  -"hips  as  now  built  with  diagonal  planking,  tbc 
main-piece  of  the  keel  is  much  weakened  tu  alKiw  of  tlicdiAgunal 
planks  bein^  Ci'irried  ovvr  and  across  it;  the  keel  becoming,  in 
iftL't,  a  hanging  keel,  broufcht  on  after  the  diagunfil  planking 
has  been  hiid,  supported  only  by  the  outer  skin  or  coat  of  longi- 
tudinal planks,  together  with  bolts.  Now,  our  invention  consists 
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in  forming  a  keel  from 
stem  to  stern,  of  the 
tame  IhickoeM  and 
depth  throughout^and 
with  grrooves  or  rab- 
bets cut  therein  for 
the  reception  of  the 
dIngonHl  plankiif  the 
which  do  not  crosit 
the  keel,  but  termi- 
nate on  each  side  of 
it  in  the  grooves  or 
robbetf.  The  keel 
being  laid  in  a  con- 
tinuouH  length,  the 
floor-timbers  crowed, 
and  the  keimn  laid 
and  bolted  thereto  at 
the  commencement  of 
building,  we  obtain  a 
permanent  and  solid 
foundntion  on  which 
to  construct  the  ship ; 
the  planking  of  the 
bottom  iK  fticilitiited. 
And  one  length  of 
the  plntiking  extends 
from  the  keel  to  the 
gunwalcfi,  the  ship  is 
much  titrnnger  toati 
if  the  keel  were  cut 
to  allow  of  the  diaf^ 
nal  plankri  being  car- 
ried acroiui  it,  and  we 


ri  a. 


are  also  enabled  to  build  ships  with  diagonal  akins  or  eoata  of 
any  ritse  of  floor. 


Fig.  I,  in  part  of  a 
midtbip-flectton  of  a 
TCMel,  conptrueted 
aooordtnK  to  the  pre- 
sent method  of  diago- 
n.\l  shipbuilding.  A, 
hi  the  hanging  keel: 
B  fi,  is  the  diagonal 
planking;  C  C,  the 
outer  and  longitudi- 
nal planking  by  whicti 
together  with  bolt*, 
the  hanging  keel  is 
fiiipported.  1)1),  are 
the  iloor  timbers;  and 
K,  the  kelson. 

Fig.  ^  is  part  of  a 
midship  section  of  a 
vessel  conritructed  ais 
curding  to  our  im- 
provemeota.  A,  the 
Keel,  solid  through- 
out, having  rabbet* 
on  each  Hide  made 
for  the  reception  of 
the  ends  of  the  dia- 
gonal planks  It  B, 
and  the  outer  planka 
C  C.  D  a  repre- 
sent the  floor  tim- 
bers; and  K,  16  the 
kelson.  The  keel  is 
here  thus  supported 
by  both  the  diagonal 

and  longitudinal  planks,  and  the  ship  is  thereby  ooosequently 

much  strengthened. 


RAILWAY    SUSPENSION    BRIDGE,  NIAGARA  RIVER. 

Twis  bridge  will  form  a  siingle  span  of  800  feet  in  length.  It 
is  to  serve  as  a  connecting  link  between  the  rntlroadH  of  Canada 
and  the  State  nf  New  York,  and  to  accommodate  the  eonimon 
traffic  of  the  two  countries.  It  is  established  bT  ample  cxpe- 
rtence,  that  good  Iron  wire,  if  properly  united  into  cablen  or 
rupes,  is  the  best  material  fur  the  support  of  loads  and  con- 
cussions, in  virtue  of  its  great  absolute  cohesion,  which  amounts 
to  from  90,000  to  ISO.ixiolb.  per  square  inch  according  to 
quality.  The  bridge  will  form  a  straight  hollow  beam  of  ^  feet 
wide  and  18  feet  deep,  composed  of  top,  bottooi,  and  sides.  The 
upper  floor,  which  jtupportB  the  railroad,  is  'H  feet  wide  between 
the  rnilings,  and  suspended  to  two  wire  cables  aKHisled  by  stays. 
The  lower  floor  is  19  feet  wide  and  15  high  in  the  clear,  con- 
nected with  the  upper  one  by  vertical  trustees,  forming  it*  sides, 
and  suspended  on  two  other  cables,  which  have  10  feet  more 
deflt^ction  than  the  upper  unes.  The  anchorage  will  be  formed 
by  Hidking  h  Khafts  into  the  rock  2J  feet  deep.  The  bottom  of 
each  abaft  will  be  enlarged  for  the  reception  of  cafit-iron  anchor 
plate&i  of  fi  feet  square.  These  chambers  will  liavoaprismatical 
aection,  which,  when  filled  with  solid  masonry,  cannot  be  drawn 
up  nriihout  lifting  the  whole  rock  to  a  conttiderable  extent. 
Saddles  of  cast-iron  will  support  the  cables  on  the  tup  of  the 
towers.  They  will  contest  of  two  parts — the  lower  one  station- 
arv,  and  the  upper  one  moveable,  resting  upon  wrnuglit-iron 
rollera.  The  saddles  will  have  to  support  a  pressure  of  600  tons^ 
whenerer  the  bridge  is  loaded  with  a  train  of  maximum  weight. 
The  towers  are  to  bo  60  feet  high,  15  feet  square  at  the  base, 
and  S  feet  at  the  top.  The  comjiact,  bard  lime»tunc,  used  in  the 
masonry  of  the  towera,  will  bear  a  presaure  of  AOU  tons  upon 
ei'ery  foot  square. 


Wfight  of  limber 
Wrought  iron  and  tutpenders 
Cutings    .... 
Raili         .... 
Cablei  between  towers 

Total    . 


.      910.130 
.      1 13,120 

66.740 
.      534,400 

.   I,678.r22 


Wtight  tff  Baiiroad  7rsbu. 

lom. 

One  looomotiTC  2& 

27  double  frciglit  csrs,  each  2&  feet  long,  and  of  li  tons 

grou  weight  .    ■  40S 

Making  a  toui  groBi  weight  of  430  toni,  wliieh  will  fall 
up'in  tite  cables  wlien  ihe  wliole  litidge  iicoTereil  hf  a 
train  nf  can  from  eai)  to  end;  and  to  thta  li  ppr  cent, 
weight  of  prenure  ai  the  result  of  a  ipeed  of  5  mile* 
p«r  hf>ur,  which  ii  a  very  Isrge  illowanoe  .         8l 

Aifd  weight  ufiuperilructure     .....       ISS 

Totsl  agitregite  maiimutn  weight  .     1273 

The  tension  of  cables  which  result  from  a  weight  of  1373  tons 
and  an  average  deflection  of  59  feet,  is  2:^  to  tons.  Sinoa  tbo 
assumed  maximum  tension  can  but  rarely  occur,  it  is  considered 
ample  to  allow  four  times  the  strength  to  meet  this  tension — 
that  is  H9tio  tons.  Hut  aKbuming  ^OU  tons  as  a  tension  to 
which  the  cables  may  be  sulijected,  Ave  times  the  strength  to 
meet  it  is  allowed,  and  an  ultimate  strength  of  IO,uoo  ton^i  pro- 
vided for.  For  this  purpose,  15,000  wires  of  No.  10  will  be 
required.  At  each  end  of  the  upper  floor  the  upper  cable*  will 
bo  assisted  by  18  wire  rope  stays,  and  their  strength  will  bK^J 
equivalent  to  UiO  wires;  these  deducted  leave  the  number  o^V 
wires  ill  the  four  nuperior  cables  13,560,  the  number  o(  wires  in 
one  cable  3390,  diameter  of  cable  i>\  inches.  The  railroad 
bridge  will  be  elevated  IK  feet  on  the  Canadian,  and  ^  fetft 
on  the  American  t»ide,  above  the  present  surface  of  the  bank, 
and  above  the  present  structure,  it  will  be  the  longest  railroad 
bridge  between  the  points  of  support  in  the  world. 


The  Brutreia  Naiionai  Monument — This  immense  column  will 
be  erected  in  stone,  and  surmounted  by  a  symbolic  statue.  The 
four  corners  of  the  pedestal  will  be  adorned  by  statues  repre- 
senting the  four  Liberties — that  of  the  Assembly,  Religion, 
Instruction,  and  the  Frew.  The»e  have  been  eutrust^l  to 
Mestini.  Simtjiiifi,  and  Guill,  and  Joseph  Geefa.  Messrs.  Mellut 
and  Fallaert  will  execute  the  statues  of  the  nine  Provinces  of 
Belgium,  which  will  be  placed  above  the  pedestal.  The  entire 
monument  was  designed  by  .M.  P.  Dens^  arcliitect,  of  Antwerp, 
and  will  b«  completed  next  year. 
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NAVAL    DRY    DOCK    AND    RAILWAY    AT 
PHILADELPHIA/ 

Thb  TnitM)  States  Dry  Dock  at  thU  port  hjiving  rMenttv 
•n  cnmpleti'd,  was  Bucceatifully  tested  tluring  the  pnst  miinth 
_  the  liftiiiK  and  haiilio)^  out  of  the  *t«am  ahtp  Cil if  o/ PitU- 
ntfp.  of  8900  tona  burthen.  Thi«  Dock  aDd  appendages  being 
thi  urireat  in  the  world,  meritv  more  than  a  pasaiag  notice. 
The  iiftiojif  power  consists  of  nine  vectiona,  aix  of  which  are  105 
feet  lontr  inside,  tnd  1  i8  feet  over  all,  by  39  feet  wide,  and  1 1^ 
feet  deep;  three  of  them  are  of  the  Mme  length  and  depth  aa 
the  Dtheni,  but  3  foct  lesa  in  width;  the  grosw  displacement  of 
tJie  nine  uectiuns  is  10*037  tons,  gross  weight  41-kS  ton*,  leaving 
» lifting  power  of  5B9a  tons,  which  far  exceed*  the  weight  of 
•ny  resael  yet  contemplated.  The  mnchinery  fur  pumping  out 
the  section)*  consists  of  two  engines  of  20,  and  two  of  I'i  lione 
power.  In  connection  with  the  ni'ctions(  which  form  the  lifting 
power  of  the  dock,)  is  a  large  stone  hanin,  S5fl  feet  long,  ?26 
feet  wide,  and  13  ft.  9  in.  deep,  with  a  depth  of  water  of  lo  ft. 

9  in.  at  mean  high  tide. 

At  the  head  of  this  basin  are  two  sets  of  ways,  each  being  350 
leet  long,  and  «6  feet  wide.  These  ways  are  level,  and  consiat 
of  the  bed  pieces,  which  are  three  in  numl>er,  and  firmly  secured 

10  a  stone  foundation;  the  central  way  supports  the  keel,  while 
tlie  side  ways  receive  the  weight  of  the  bilge;  these  ways  are  of 
oak,  and  are  finixhcd  otf  to  a  smooth  surface.  On  the  top  of 
the  bed  pieces  or  fixed  ways,  comes  the  sliding  ways  or  cradle, 
which  are  also  3.50  feet  long  and  36  feet  wide,  so  constructed  as 
t«  admit  of  being  adjusted  to  the  length  of  any  vessel. 

The  operation  of  the  dock  is  as  followit: — The  sections  are 
sunk  BO  as  to  allow  the  vpsael  to  bn  floated  in;  u  soon  ■«  she  is 
Mcured  in  the  proper  position,  the  numpn  are  put  in  operation, 
when  the  sectionH  negin  to  rise,  sncl  as  soon  as  they  come  lo  a 
^^^aring  on  the  keel,  the  bilge-blocks  are  run  in  until  they  fit 
^Hbe  ship.  When  all  is  Kerure,  tlie  scctivna  are  pumped  out  until 
^Hfae  keel  is  some  two  or  three  feet  above  the  water.  If  repairs 
^Bliat  will  (inly  require  a  short  time  are  contemplated,  the  vessel 
^Pa  kept  on  the  sections,  and  no  other  portions  of  the  dock  used. 
fiat  the  Pitlgburg  wag  taken  up  for  the  purpose  of  testing  the 
•ereral  parts  ui  the  dock,  and  after  she  was  lifted  out  of  the 
water  the  sections  carrying  the  ship  were  floated  into  the  basin 
I  in  line  with  one  of  the  sets  of  ways.  When  this  ia  accomplished, 
the  sections  are  fiJIed  with  water,  and  rest  on  the  iHJttom  of  the 
basin,  which  is  of  stone.  Bed-ways  are  now  laid  on  the  sections 
in  line  with  thoiie  before-mentioned.  ^Vhen  they  are  secured 
they  are  greased,  and  the  cradle  is  now  slid  under  the  ship,  and 
she  is  blocked  up  on  the  cradle,  and  the  bl(M:ks  on  the  sections 
Are  removed.  At  this  point  of  the  operation  a  new  instrument 
of  power  is  brought  forward  for  the  purpose  of  hauling  theship 
from  the  sections  on  to  the  hed-w.iyB  in  the  Navy-yard.  It 
Ooiuists  of  a  large  hydraulic  cylinder,  having  a  ram  of  15  inches 
diameter  and  ^  feet  stroke,  and  a  power  of  800  tons.  On  the 
lop  of  this  cylinder,  and  attached  to  it,  are  two  vertical  direct 
acting  engines,  with  cylinders  16  inches  in  diameter  and  16  inches 
stroke,  connected  at  right  angles  to  one  ahaft,  on  which  are  four 
eccentrics  for  working  four  hydraulic  pumps  of  1^  iuch  bore, 
and  6  inches  stroke;  the  tank  which  carries  the  water  for  the 
pres«  is  also  on  the  top  of  the  cylinder,  aud  forms  the  bed  on 
which  the  pumps  are  secured.  The  boiler  which  supplies  these 
engines  with  itteam  is  on  a  Hiiding  cast-iron  bed-way,  some  IV  or 
\&  feet  ahead  of  the  hydraulic  cylinder,  and  connected  to  it  by 
two  cast-iron  rods.  T^bis  boiler  is  of  the  usual  locomotive  form, 
and  has  eighty-five  tubes  of  finches  di.tmeter,  and  9  feet  long. 
T<i  pet  ready  for  operation,  the  hydraulic  cylinder  is  fclid  down 
to  toe  edge  nf  the  basin,  its  ram  is  run  in,  and  a  connection 
mule  by  means  of  two  side  rods  of  wrought-iron  from  the  cross- 
head  ot  the  ram  to  the  xliding  cradle  which  carries  the  ship. 
Ttie  central  bed-way  has  keyholes  mortised  through  it  horizon- 
tally, every  8  feet,  and  there  are  projections  from  the  hydraulic 
oylinder,  which  have  corresponding  key  holes  in  them.  Two 
ea»t-iron  keys,  ^t  inches  wide, and  6  inches  thick,  are  slid  through 
tbe  key  holes  on  small  wheels;  these  keys  secure  the  cylinder  to 
tbe  central  t>ed-way;  the  engines  and  pumps  being  now  put  in 
operation,  a  pressure  is  brought  on  the  15<inch  ram,  and  as  soon 
■•  the  pressure  overcomes  the  resistance,  the  vessel  must  move. 
The  estimated  weight  of  iho  FiitsOury  was 'ifioo  tons,  exclusive 
of  the  sliding-ways  and  blocking;  the  power  required  to  start 
thia  weight  on  a  level,  greased  surface,  was  950  tona. 

■  Frum  Um  Journsl  of  tb«  FruikUu  IobUuiIc. 


Aaioon  as  the  vessel  has  been  moved  8  feet,  the  keys  which 
bold  the  cylinder  to  the  central  way  are  withdrawn,  and  by 
means  of  a  screw  which  is  attached  to  the  head  block  of  the 
ram,  and  driven  from  the  engine,  the  cylinder  and  boiler  are  in 
their  turn  rapidly  slid  ahead,  (the  water  In  the  cylinder  being 
allowed  to  escape  into  the  tank.)  when  the  cast-iron  keys  are 
again  slid  in  place,  and  the  vessel  moved  another  B  feet.  After 
the  firwt  starting  of  the  fif^^fcnrj;.  the  power  reijuired  to  remove 
her  was  but  15U  tons,  and  ^)ie  wax  moved/.26(l  feet  in  six  hours. 
To  push  the  vessel  off,  the  cylinder  and  appendages  are  moved 
to  the  head  of  the  ways,  put  on  a  turn-table  and  reversed, 
when  it  ia  again  brought  down  to  the  cnidle,  and  the  cylinder 
being  secured  as  before,  tbe  head  of  the  ram  i«i  applied  tlirectly 
to  the  cnuMe,  and  the  vessel  shoved  back  on  to  the  sections, 
which  requires  the  Kime  time  and  power  as  to  haul  them  olf.  In 
docking  and  hauling  out  the  PUMnirg,  every  part  of  the  work 
gave  the  most  entire  satisfaction,  no  portion  showing  the  least 
defect,  and  the  time  required  to  igo  through  the  various  opera- 
tions being  leas  than  was  e:(pected.  Hut  six  lections  were  used 
for  lifting  in  this  operation,  leaving  three  unemployed.  It  will 
nt  once  be  seen  that  the  caitacity  of  this  dock  exceeds  that  of 
the  stone  ddckH  at  New  YorK,  Koi<ton,  and  Norfolk,  cjtmbined, 
for  united  they  can  take  but  three  vessels,  while  here,  two  of  our 
longest  wnr  steamers  may  be  haule«l  out  on  the  ways,  and  two 
frigates  lifted  on  the  sections.  The  advantages  that  must 
result  from  the  facilities  of  repairing  a  vessel  elevated  into  light 
and  air  over  one  sunk  in  a  stone  duck,  lire  very  great,  and  have 
only  to  be  seen  to  be  appreciated. 


SPANISH    RAILWAYS. 

Tne  government  has  approved  of  the  plana  for  the  junction 
line  from  the  port  .ind  city  of  Alicant,  on  the  Alediterruneao, 
to  Almaxa,  a  town  of  Alurcia,  on  the  borders  of  Valencia;  with 
some  modifications  relative  to  the  works  of  art.  The  cunces- 
sionnaires  were  to  commence  the  works  oo  the  19th  of  October. 
The  line  will  pHSs  near  the  town  of  Xixona  and  I>y  the  towns  of 
Elda,  $&x,  and  V'iltena.  It  is  probable  nt  this  point  it  will  be 
directed  towards  Candetc,  St.  Phillipe  de  Zativs,  thence 
towards  Ahnma  and  Bonete.  .Mr.  Mackenzie,  C.K.,  is  on  tbe 
ground  arranging  the  preliminary  wurkit;  his  presence  is  an 
indication  of  activity,  which  he  has  always  given  pro<>f  of  in 
directing  the  works  of  the  Aranjuez  line  and  the  timt  »>ection  of 
the  Almaza  line.  The  plaus  have  been  forwarded  to  the  govern- 
ment, of  the  first  section  of  the  tine  from  Almaza  to  St.  rhillipe, 
which  is  fifteen  miles  in  length,  and  proceeds  by  C'sndete 
towards  the  valleys  in  tbe  neighbourhood  of  the  towns  of 
Onlinente  and  Albaida,  which  are  situated  in  a  mountoinoua 
district.  Immediately  the  plans  are  approved  the  works  will 
be  commenced  with  activity.  A  portion  of  tbe  line  from  Va- 
lencia to  St.  Phillipe,  about  eight  miles  in  length,  has  been 
inaugurated.  The  late  rains  have  been  a  great  trial  for  the 
earthworks,  &c.,  but  they  have  not  been  in  the  leaxt  damaged, 
they  having  been  constructed  with  great  care.  In  ctinscquence 
of  the  naturally  wet  soil  of  \'alencia. 

7*he  material  for  the  comnienrement  of  the  line  of  Ciranollem, 
eighteen  miles  north-north-east  of  Barcelona,  has  arrived  at  the 
latter  city.  The  works  of  the  line  t'j  the  town  n(  Martorel,  in 
Catalonia,  on  the  right  bank  of  the  Llobregat,  are  to  be  com- 
menced, the  plans  of  which  are  approved.  The  station  at 
Harcelona  will  be  nituated  on  the  glacis  at  aplaee  called  Puntarro. 

The  project  of  the  line  of  Sarago>»a  prosentsi  probabilities  of  a 
speedy  commencement.  A  meeting  of  shareholders  has  been 
hold  at  Barcelona,  presided  over  by  the  governor  of  the  province: 
the  lawii  of  the  company  have  been  aiioruved.  This  line  will 
unite  the  railways  of  Mntaro,  of  the  north,  of  Martorel,  and 
those  projected  of  ^arria  and  Gracia. 

M.  Sanchez  .Mendoza,  contractor  of  the  Cadis  and  Xeres 
Railway,  has  returned  from  London,  where  he  bad  purchased  a 
considerable  ma(eritl  for  the  construction  of  the  line.  He 
departed  for  Cadiz,  to  give  the  necessary  orders  for  the  com- 
mencement of  the  works. 

The  preparatory  works  of  the  Lisbon  and  Santarem  Hailway 
which  is  destined  Ui  open  a  coinniunication  between  Spain  nod 
Portugal,  are  proceeding  with  much  activity.  The  negotiations 
pending  on  the  subject  between  the  cabinets  of  Madrid  and 
Libbon  are  greatly  advanced,  and,  in  a  very  short  time,  all  the 
difficulties  that  might  have  opposed  the  realisation  of  a  project 
■o  useful  for  both  countries  will  be  adjusted. 


THE  CIVIL  ENGINEEK  AND  ARCHITECT'S  JOURNAL. 


The  fint  lecUon  of  Almazn  ind  Aranjiin  tu  the  town  of 
Tembleque,  in  New  Ciitile.  will  be  opened  ta  the  public  ibnut 
I>eceniher.  It  will  be  Mtmi  monthi  befure  the  line  of  Cuif|«d 
Beal,  (mm  Alcazar  tn  ManEanare*.  will  be  ready  for  traffic  M. 
Alrarez  ia  the  concowinnruiire.  The  works  are  to  bo  plued 
under  the  direction  of  Mr,  Arthur  (ireen,  ('.K. 

Signiur  Rrnnn,  n  capitalist  of  Coninno,  liuti  brought  forward  a 
rmilway  project,  which  vn\\  depitrt  from  that  seaport,  the  onpital 
of  Galieia,  passinff  by  tlie  Cortanan,  the  cily  of  C>n.'ni»e  on  the 
Minho^  the  town  of  Viana,  thence  to  the  frontier  town  of 
Zamora  on  the  Uuero,  joininfr  the  line  of  \*allailoUd. 

At  Cordova  and  Seville  difficulties  relative  to  the  line 
from  Seville  to  Madrid,  throuffh  the  ntouiitaiiiuus  province  of 
EntraRiadura,  and  iiUu  cuticerDing  the  conoeatiiuD  of  the  line 
from  the  port  of  Malai^a  to  the  city   of  (^nlova,  have  ariaen. 

A  pronacial  meetio^  haa  been  held  at  Cadiz,  to  consider  the 
lino  rnnceded  from  thai  port  to  Seville.  A  commission  was 
named,  which  ia  occupied  in  concerting  meafturev  fur  the  carrying 
out  of  it. 

The  iohabitantv  of  the  ancient  city  of  Grenada  arccon«iiltinf^ 
at  to  a  branch  to  connect  their  city  with  the  line  from  iMiilnpa 
to  Cordova.  It  will  run  in  the  va'llev  of  the  Uarro  and  XeuU 
rivsri,  passing  br  the  capital  town  0/  Santa  FtL 


FOREIGN   ILAILWAYS. 

AVrtr/Jjr.— A  protipectuft  has  been  issued  of  the  Norwegian 
Trunk  Kailway,  with  n  ciipital  of  -tiO.OOO/.,  of  which  one-half 
is  furnished  by  the  Norwegian  (iuvernment,  while  the  other  i» 
to  be  raised  in  this  cuuoti  v.  From  the  port  of  Chiixtiaitn  the 
line  extendti  a  distance  of  forty-two  miles  north,  through  the 
moat  populi^ua  diatricls,  to  the  Inland  lakes  of  Ojern  and 
Xlioxen  (both  in  the  {government  of  Afcgerhuua),  and,  according 
to  the  return)}  obtained  by  the  government,  the  trntfio  ia  eiti- 
mated  at  ti  per  cent,  without  allowing  for  any  increaw 
conee<|uent  upon  the  intnMluction  of  a  new  system.  Tliree- 
fourth*  of  the  work  are  airendv  conniructed,  ana  the  entire  line 
vill  be  finished  before  the  enu  uf  next  year.  Intereat  at  the 
rate  of  i  per  cent,  is  tn  be  paid  to  the  »tub«crihers  until  the 
opening,  and  thenceforth  the  conditions  are,  that  the  whole 
profits  of  the  road  shall  he  applied,  first,  to  insure  a  payment  of 
them  of  5  per  cent.,  after  which  ilie  government  are  to  lake 
all  that  may  accrue  between  5  and  9  percent.,  while  any  surplux 
beyond  y  per  cent,  ia  to  be  Bhared  equally  by  both.  The  grant 
ia  for  100  years  (at  the  end  of  which  time  the  no^'^rnment  may 
take  posfcessinn  upon  payment  of  the  ^ofiOOl.  expended  by  the 
company);  and  during  its  continuance  it  gives  freedom  from  all 
taxes  and  local  dues,  as  well  aa  the  prince  of  importing  the 
necessary  working  niaterial<i,  indudini;  cualn.  duty  free.  The 
engineers  are  Messrs.  Stephenson  and  Bidder,  and  the  directors 
appointed  by  the  king  of  Norway  ate  Messrs.  Kicardo,  I'eto, 
And  Brastey. 

Daunark.—Tha  conceuioii  of  the  government  f<ir  the  con- 
struction of  the  Scbleswig  Hailroad  by  Mr.  Peto  gives  an 
exclusive  right  in  the  line  fur  the  conveyance  of  gouda  and 
ptaiteiigers  for  100  years  from  the  date  of  the  opening  of  the 
road.  During  tliat  [icritHl  no  other  concciiKion  will  he  granted, 
under  the  condition  that  the  road  shall  be  completed  within 
three  years.  It  will  run  from  Flent>burg,  a  tteaport,  with  a 
population  of  l(i,000,  on  the  east  coast  of  Schleswig,  in  the 
f  lensburgerwieck  Gulf,  containing  depth  of  water  for  the  largest 
Sbipg,  traverding  South  Jutland,  to  the  seaport  of  Hustini,  on 
the  west  cvakt  of  Schlei«u  ig,  thence  to  the  seaport  of  Tiiuningen, 
a  place  of  ereat  activity  on  the  river  Eyder.  There  will  be  a 
line  also  from  Husum  to  the  town  of  Rendiiburg,  on  the  frontier 
of  HoUtein,  at  the  junction  of  the  river  Kyder  and  the  CauaJ 
uf  Kiel,  which  communicate  with  Christiana  Haven. 

i^tixina.— Among  the  inipnivements  which  are  being  executed 
at  the  city  and  port  of  Riga,  for  the  benefit  of  its  commerce, 
none  are  of  greater  importance  than  the  proposed  line  of  rail> 
way  between  Riga  and  the  town  of  Dunaburg,  un  the  Dwina, 
thuN  branching  into  the  already  formed  line  between  St.  Peters- 
burg and  H'ursnw.  The  execution  of  the  pl»M  iH  uf  the  highest 
importance  to  the  well-being  of  the  port.  In  order  tu  preserve 
its  commercial  activity,  u  hich  is  being  removed  to  other  placea, 
an  engineer  Is  now  occupied  in  taking  the  provisional  levels, 
which  are  necessary  for  obtaining  the  government  guariintee  of 
interest. 
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Ttirfttp,—\V«  have  heard  that  the  qnestion  of  the  railwar 
from  Conxtatitinople  to  Hi'lirr'ule  ia  definitively  settled,  and  the 
workn  will  he  commence*!  in  the  approichiJig  spring.  Three  of 
the  English  engineers  who  had  henri  chargml  witli  the  netTe>utarj 
surveys  have  already  submitted  their  plans  to  the  divan. 

flaijf. — The  Genoa  Chamber  of  Commerce^  and  the  Proviai 
Council,  have  demanded  that  the  railway,  which  iiii  to  commence 
at  San  Pier  d'Arena,  should  communioate  with  th.t«eaf  Switzer- 
land and  tiermaiiy.  The  Genoa  merchants  found  their  future 
prosperity  00  their  relations  witli  liermauy.  Railroads  altering 
the  condition  of  StateK,  they  dei^ire  that  Genoa  should  become 
the  port  of  the  Prussian  Zujlverein  in  the  Mediterraoeao. 
There  are  two  obgtaclea  to  the  reali-^ution  of  that  project — 
namely,  the  Helvetic  Alpa,  and  the  di!>inclinatiun  of  the  Swims 
cantons  to  open  railroads,  which  might  hereafter  afford  facili- 
ties to  invade  their  country.  'I'be  Chamber  of  Commrroi 
obviated  these  difficulties  by  faying  that  the  Helvetic  Alps 
could  bo  croni«ed  at  the  defiles  of  Luckmainer  and  Grimsel, 
and  that,  na  to  the  apprehension!*  uf  the  Swis»>,  they  had  v( 
modified  their  opinion^),  and  did  not  winli  to  reinoiu  beliind  ij 
the  progress  visible  tbronghout  Cumpe.— ^The  construclioL 
of  the  Central  Italian  lUilwar  baa  been  decided  on  by  the 
Holy  See,  Tuscany,  Austria,  and  the  Duchies  of  Parma  and 
Modana,  tlirouKh  wIiom  territory  it  will  paws.  This  railway, 
which  was  the  object  of  a  special  treaty  concluded  at  Rtune  on 
&[ay  1,  1851,  was  conoede<1  on  V6th  June  last  to  a  Cumpaoy 
which  has  been  formed  at  Florence.  The  duration  of  the  coo- 
ceaaion  U  80  years.  A  minimum  interest  of  S  per  cent,  is 
guaranteed  to  the  Company  fur  30  years,  on  c^odition  that 
the  nett  profits  mer  and  above  -3  per  cent,  shall  be 
divided  equally  between  the  Company  and  the  above  &ve 
Governments.  The  starting  point  of  the  Central  Italian  line  is 
naturally  the  railway  which  already  unites  Florence,  Piaa, 
Lucca,  and  Leglnini,  and  uliich  ia  prolonged  as  far  as  Rome. 
The  new  line  w^ill  commence  at  the  city  of  Pistoja  in  Tuscany, 
will  crum  the  App^nines  at  the  most  favourable  point,  descend 
towards  Itulugna  by  the  valley  of  the  Renu,  and  then  turn  in  a 
northerly  direction  to  reach  Modena  and  lleggio.  It  will  there 
branch  off  in  two  tines;  one  will  continue  as  ^ar  as  the  toan  4tf 
Guatitalla  in  the  statei;  of  Purma,  then  cross  the  Po  at  Borgo 
Forte,  and  proceed  to  Mantua,  where  it  will  join  the  .\u)4rian 
line.  The  other  will  he  directed  un  Parma  and  Placenzaf  to 
he  thence  continued  ait  far  as  Milan,  and  join  the  Sardinian  Unas 
to  Turin  and  Genoa.  This  railway,  which  will  cross  the  mod 
populous  and  fertile  plains  of  Italy,  will  be  270  kilometres  is 
length.  The  necei^ary  expense  for  the  construction  and  work- 
ing is  eslimaled  at  .3,000,000/.  Taking  as  the  basis  the  present 
receipts  of  the  Italian  lines  at  H  centime!*  per  paK«engcr  and  90 
centtmeK   per  ton   for    merchandise   per  kilumetre,   it   I*  calc«> 

sated  that  the  nett  produce  wiUhe?20,O0OA The  Nvapoljtaa 

guvernnieut  has  dt>cided  on  constructing  a  railruad  between  the 
Mediterranean  and  the   Adriatic;  that  is,  from   Naples   to  the 

seaport  and   gulf  of  Manfredonia. The   i>apal   government 

having  failed  in  their  negotiations  fur  the  construction  of  a 
railway  from  Rome  to  llohtgna  by  AiiCtma,  has  intrunted  the 
survey  of  the  line  to  M.  MiL^el,  of  the  French  Corps  of  Engi- 
neers, who  is  to  make  an  estimate  of  the  expense  of  constructing 
Uie  railway. 

Belgium. — The  inaugnmtion  of  the  railway  from  Charlenit  to 
the  frontier  of  France,  took  place  on  the  11th  ult.  It  istweoty 
milex  in  lengthy  and  will  be  the  direct  route  from  Paris  10 
Brussels  and  Prussia.  At  Aulne,  where  the  immense  ruins  of 
an  ancient  abhey  arc  situated,  it  has  been  found  neoesaarr  t* 
have  a  tunnel  450  yards  in  length;  it  is  the  only  one  in  Belgiom. 

/Vance.— At  Chaumont  the  engineers  of  the  company  of  the 
railway  from  RteiimeM  (in  Auveivoe)  to  Saint  Disier  (L'npet 
.Marne),  and  iiray  (Cpper  Saone).  are  occupied  in  recruiting 
workmen  for  opening  the  works  of  the  line.  If  sufficient  are 
nut  immediately  ("hlained,  foreign  workmen  are  to  be  sent  for.  ■  — 
The  government  is  occupied  in  the  cont^truction  of  an  electrie 
telegraph  between  Nantes,  Vannos,  &c.,  as  far  as  Brest.     They 

will  commence  placing  the  post**  in  a  few  days. The  works 

of  the  railway  l)et»een  Dijun  and  Beiutncun  arc  being  actively 
proceeded  with  in  the  neighbourhood  of  Dole,  an  old  town 
situated  on  the  north  of  the  Doubs,  twenty-three  miles  west- 
south-west  of  Besancon,  The  rails  are  laid  on  a  portion  at  the 
embankment,  and  on  the^  enrth-wagona,  drawn  by  bor^ea,  are 
running.^— The  section  of  the  railway  between  the  town  of 
Cbateauroux,  thirty-two  miles  south-south-west  of  Pariis  *i"l 
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the  citv  of  Limof^Ji;,  two  hundred  and  fifty  miles  eouth-Aouth- 
west  of  Paris,  iri  bein^  actively  proceeded  with;  the  workmen 
uw  orj^nniaed.  Not«ttli«tAn(iinfr  the  bad  weather,  a  (zrext 
impulKe  will  be  Riven  to  the  wurka  in  the  department  of  the 
Haute  Vienne,  ti.e  rotitrart  fur  (Mip  tif  the  tirincipnl  work>i  on 
the  line  of  the  centre.  The  viuduct  wliicn  crosses  the  river 
Gartempe  ha!4  bern  cnnredpil;  U  will   be  of  ^rrand    prnpnrtioaA, 

Ke  lenj{th  being  91  BO  yards,  nearly  one  mile  and  a  quarter. 
India. — The  whole    line  of  the  Great    IndiHn    Penin^uUr^ 
tw«en  Bombay  and  Callian.  is  now   under  contract,  in  three 
parate  )>oriii>ns,  ami  the  works  are  in  varioui*  *t.;ttji's  (TiFpni^rej**, 
wnwinjp  conijjleliun  according  to  the  serernl  a)freenient>i.     It 
i«ex|ie(-ted  that  tlie  first  portion  uf  the  ruilway,  from   Bombay 
lu  Ttiiina,  will  be  openetl  for  traffic  early  in  the  enHiiini;  vear^ 
add  a  6up|tly  of  enirirtes.  rarriniri'K,  and  other  rollin^f  Htock  has 
I       been  fum-arded  to  Oombay  sutTi<:ieiit  fur  the  openini^.     In  the 
deipatcheii  last  received,  dated  liombay,  September  1,  the  chief 
resident  eiijjiiieer  repnrtH  as  folhm>:— "Of  the  pernianent  way, 
about  four  mile^  of  double  line,  nnd  sixteen  miles  of  sinffle  line 
.       are  laid  nearFy  tbree-fifthit  of  the   entire  length   upon    the  con- 
^^Bract,  and  <)ve-uiiit}ii4  of  the  hHllH<Btirt>r  is  spread,  and  1  expect 
^Bhat  the  whnip  line  will  be  laid  by  the  end  of  November,  or  early 
^^la  lieeemher."     The  whole  capital   of  M)0,0QOl.  hm  been    paid 
into  the  treaitury  of  the  F.hhI  India  ('ompany,  and  the  f^iarautec 
interest  is  nuw  accruing  upon  the  total   amount.     The  surveys 
ft»r  the  extension  of  the    railway   beyond   (.Tallinn   across  the 
Ghuulti  into  the  interior  have  been  completed.    In  the  despatches 
under  date   September    Ul,  it   was  atated   that   "the  di-awinfja, 
pliuis^  and  estimates  of  th«  Gbaut  Kxten^oiiHy  together  with  the 
eiigincer'B  report  npon  (hem,  will  be  ready  in  a  few  dayn."     But 
the  la«t  India  mail,   which  arrived  on   l&lh  ult.,  brought   no 
kdvices  from  Bombay,  and,  consequently,  the  prumiwd  lurveyn 
htufm  But  yet  come  to  band. 


LATKB.  —On  Sept.  S9th,  at  Monmouth-road,  Bayswater,  John 
.ert  SUter,  C.K.  a^ed  37. 


OBITUARY. 

T%wvF.a. — We  have  tlie  deep  reffret  to  annnune«  the  deconfie  of 
Profesisor  Edward  Cowper,  aged  63,  who  was  well  known  to  tba 

n^neeriii);   world,   and   lield   the   [iriifeit<;urHhip  of  MeL'hauical 
Cunstructiuu  in  the  department  of  A p]>tied  Sciences  at  Kind's 
liege.     His  lectures  at  that  institution  were  delivered  with 
at  clearrietH,   nod    were   illustrated    with    numeroun   niodeta. 

le  M:cnmpanied  the  students  to  most  of  the  principal  manu- 
focturieK  in  the  vicinity  ufthiMnetmpulis,  and  lii-t^freat  attention 
to  their  acquiring  a  sound  mechnnicnl  knowledge  will  be  long 
remembered  by  them.     He  wnii  consulted  in  many  of  the  liLigiitcd 

atent  case«,  and  won  a  frequent  witnois  at  the  courts  uf  law. 
conjunction  with  Mr.  Applegatb,   of  I>;irtford,  he  invented 

be  Times  priming  preat.  In  irtlo,  Mr.  Cowper  obtained  his 
patent  for  curving  stereo  type-plates,  fur  the  pnrpu«e  of  fixing 
ibem  on  a  cylinder. 

Clauke. — On  Sept.  22nd,  U'UIlam  Tierney  Clarke,  C.R., 
at  Hammersmith.  He  erected  seveml  bridges,  among  which 
were  two  overtbe  Hanube  at  Vienna  and  Petith;  that  acrotia  the 
Navft;  those  at  Hammersniiih,  Shorebam,  Marlow,  llochester, 
Buth,  and  Vl'elbeck;  and  the  Gravcsend  town  pier  wag  designed 
by  him.  He  bad  been  for  several  years  resident  engineer  of 
the  Wutit  Middle^x  Waterworks  Compimy,  and  bad  lately 
been  over  to  Haarlem,  advising  on  the  works  being  erected 
there  by  the  contractors,  Messrs.  Huti-liins,  Brown,  and  Co., 
under  the  direction  of  Mr.  W.  Bland  Croker,  C.E.,  for  the 
supply  of  Amtiterdam  with  water.  For  some  time  previoua  to 
bis  death,  Mr.  Tierney  Clarke  wan  engaged  in  preparing  for  the 
presii  H  large  publication  on  bin  great  wurk,  Uiv  PeAth  bridge^ 
and  which  wati  intended  as  his  contribution  to  the  stores  uf  pro- 
fevsiunal  litemtare,  in  conformity  with  the  example  uf  bis  great 
predecessore,  being  desirous  of  preserving,  too,  a  proper  record 
of  his  labours  for  thn»e  students  who  are  unable  to  visit  the 

riginnl.     Very  happily  the  platea  bad  all  pattsed  under  hia  own 
eyes,  and  are   now  in  Mr.  Weale's)   handti,  without   requiring 
'more   than  trifling  references  and  some  care  in  the  arrange- 
ment. 

CoLBv. — Lately.     At  Liverpool,  died,  in  the  69th  of  his  age, 

lajor-General  Colby,  R.E.,  who  was  for  twenty  years  at  the 
ud  of  the  Ordnance  Survey,  to  which  jiost  he  was  appointed 
'  the  Duke  of  Wellington,  «f|ien  Muster -General  of  the  Ord- 

hnce.     Dy  him  this  great  national  wurk  was  organised   and 

Kciently  conducted. 


StA 

Robert ! 
Jesson,  —  On  Oct.  3rd,  William  Jestoo,  aged  Si,     He   was 

formerly  attached  to  the  Ordnance  Sur^^eys  of  England  and 
Ireland. 

Babnbs. — We  regret  to  announce  the  death  of  John  Barnei^ 
marine  engineer.  Hin  deceaw-*  took  pliu:e  on  the  3ltb  of  Sept. 
at  Im  t'iotat,  near  Marseilles,  France,  in  the5Ub  year  of  hisag^ 
after  an  illness  of  about  six  weeks.  No  serious  apnrehensiofla 
were  entertained  in  respect  to  the  termination  of  his  illness 
until  within  a  few  days  of  his  decease.  Mr.  Barnes  a  few  year* 
since  was  well  known  in  this  cuuntry  as  the  principal  of  the  l^rm 
of  Barnes  and  Miller  (now  Miller,  lUvenhill,  and  Salkeld), 
but,  at  the  lime  of  his  decease,  he  was  directing  the  construc- 
tion of  steam-engines  and  vewels  for  the  nervice  of  the  great 
and  well-known  e«tabliHhment,  the  Messageries  National  ef 
France.  Mr.  Barnes  held  a  distinguished  reputation  as  a  con- 
structor of  marine  steim -engines.  His  talents  and  general 
acquirements  were  of  a  very  high  order,  and  indeed  his  useful- 
ness as  an  eitgineer  waa  admitted  by  those  who  new  him  to  be 
unsurpaitsed.  The  death  of  this  gentleman  (who  was  the  bro- 
ther-in-law of  iSfr.  .Miller),  will  be  a  great  loss  to  France,  and, 
indpfd,  to  the  whole  engineering  world. 

Clvblkk.— On  the  I8th  ult..  at  Tethury,  aged  i6,  Richard 
Clyburn,  engineer,  formerly  of  Uley  Iron-works,  CJiouceaterahire. 

Gears.— On  Sejit.  a9tb,  at  Battersea,  Surrey,  in  the  77th 
year  of  hts  age,  Mr.  George  (Jeaw,  for  many  years  clerk  of 
works  to  public  bnitdings. 

HtiuNfiv. — On  the  10th  ult.,  at  Wombleton,  near  Helmsley, 
Yorkshire,  aged  Ha,  Thomas  Hornby,  land  s'lrvcyor.  A  few 
years  ago  Mr.  Hornby  published  a  Treatise  on  L.\na-Surveying, 
which  wH^  highly  appreciated  ;  and  he  was  also  a  contributor  t« 
the  Lady's  and  CScutleman's  Uiaries,  both  in  the  mathematical 
and  poetical  dep^trtments,  for  upwards  of  sixty  years. 

Grippitu.  ~  Lately.  At  LyouK,  Vicars  Griffith,  Assistant 
Secretary  to  the  RuyuJ  Dublin  Society. 

(iiR>u).v. — Lately.  John  Gibson,  portrait  painter,  well  kaown 
at  Glntigow,  died  from  the  effects  of  an  Mccident.  He  bad  been 
superiulentliiig  the  hanging  of  the  picture**  in  the  West  of  Scot- 
land Academy's  Exhibition;  had  returned  home  and  ag;un 
visited  the  rooms  in  the  evening.  Between  ten  and  eleven 
o'clock  the  same  night  he  wiu  found  by  tlie  watchman  lying  at 
the  stair-foot,  insensible;  he  died  the  next  day.  It  is  sup- 
posed that  in  the  dark  he  bad  missed  his  footing  and  fell  down 
stairs. 

Fairland. — On  the  "^^nd  ult.,  at  Aberdeen  place,  Maida-hill, 
Thomas  FairUnd,  artist. 

KisKNSTt:.v. —  Lately.  Dr.  Eisensten,  aged  30,  an  eminent 
mathematician  and  member  of  the  Berlin  Itoyal  Academy  of 
iScieucw. 


NOTES   OF   TRE   MONTH. 

The  St.  Jean  JfAcre^  building  at  Devonport  to  carry  SO  guns 
of  large  calibre,  is  now  in  an  advanced  b-tnte,  and  will  soon  be 
ready  for  launching,  and  when  launched  she  is  to  be  imme- 
diately Btted  with  engines  of  000-horse  power,  of  Messrs.  Penn 
and  Sons'  construction,  on  their  patent  trunk  plan,  which  gave 
such  satisfaction  when  tried  la  the  Agamrnirtan,  !>(>,  now  at 
Sheerness.  The  engines  of  the  St.  Jean  D'Acre  are  already  in 
progress,  and  all  the  castings  and  works  are  to  be  made  »nd 
finished  from  the  models  used  for  casting  luid  making  the  engines 
of  the  Aijamtmnon.  these  models  having  been  used  for  the  first 
time  fur  the  engines  of  that  vessel.  The  diameter  nf  tlie  cylin- 
ders of  the  engines  is  7H  indies,  the  trunk  S^^^,  equal  to  70j 
inehe«  when  the  trunk  is  deducted;  the  length  of  the  stroke 
3  ft.  <)  in.  the  diameter  of  the  engine  shaft  13^  inches,  and  tba 
screw  shaft  Vi  iuchett.  The  diameter  of  the  air-pump  is  ^^ 
inches,  the  diameter  of  the  screw  Itf  feet,  with  a  pitch  ot 
soft.  Ctn.,  the  length  being  3tt.  4 in.  The  boilers  are  in  four 
pieces,  and  the  tubes  l!)Oi  in  number,  each  3^  inches  diameter 
outside,  and  Oft.  Gin.  long.  The  hre-grates  are  twenty  in 
number,  and  so  arranged  that  the  position  for  tbc  stokers  is  well 
ventilated.  There  is  aJao  ample  Kpure  for  getting  to  every  part 
of  tlte  engines,  and  the  whale  of  the  boilers  and  engines  being 
considerably  under  the  water  line-,  they  are  well  protected  from 
injury  in  the  event  uf  tlie  vessels  in  wbiob  they  are  lilted  betn^ 
engaged  in  actual  warfare. 
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iron  Skift«. — The  Liverpool  Albion  says,  that  as  a  good  deal  of 
attention  has  lately  li»en  ^veii  tn  iron  ships  tt  mar  W  interesting 
to  Bhijjowiiwrii  to  kuow  tliat  the  inm  biirk  Rirharti  OMmi^  now- 
being  uvvrhnuled  in  the  Xo.  1,  Cunning  GravinfC  Dock,  wa« 
recently  Iwretl  through  one  of  apparently  the  worst  and 
most  corroded  plate*  in  her.  .Mr,  W ,  !■ .  Sim,  the  mnnaf(inf(  owner, 
beinif  anxious  to  ascertain  what  the  actual  diminution  in  tbick- 
neas  wonld  prove  after  ei^ht  year*'  service  between  this  and  the 
East.  The  result  wasi,  that  the  plate  operated  upon  turned  out 
to  bp  precisely  the  Mime  thickness  thut  it  was  when  the  ship 
waH  launched  in  July  X'UKA — namely,  <^-inch  on  the  sixth  tier 
from  the  keel.  The  only  part  of  the  vpwtel  which,  nn  examina- 
tion, exhibited  any  corrosion,  and  that  only  slightly^  was  the 
biiw,  wtifre  the  anchor  ami  chain  had  chafed  the  paint  or  coatinf^ 
with  which  the  vessel  is  covered  aa  a  preservative,  and  which 
appears  to  perform  its  office  effectually. 

Monnt^r  Ittavt  of  Gunpowder. — A  monster  b]A9t  of  gunpowder 
has  taken  place  at  Furness  Uranite  (Quarry  with  complete  suc- 
cess. Tlie  charjte  cutitiitijted  of  no  Iej>s  than  three  tons  of  gun- 
powder, and  WUM  depiniited  in  tnn  chiinihcrii — one  and  a-half 
tuns  in  each.  The  shaft  was  6U  feet  in  depth,  and  the  chambers 
in  which  the  powder  was  placed  were  li  feel  long.  The  charge 
was  ignited  hy  a  galvanic  battery,  and  lifted  an  immense  maaa 
nf  ruck,  computed  to  have  been  between  7000  and  6000  tons. 
The  dame  holched  out  on  the  seaward  side. 

Xtiib  Laiutu  in  Ireland. — The  Tralee  county  surveyor,  Mr. 
Henry  Stokes,  is  surveying  the  nhib  lands  in  CaHtlemain  Hay, 
for  ^Ir.  Dargan,  who,  it  is  said,  intends  applying  to  ptirliameut 
fur  a  bill  to  im-luse  all  the  slob  and  marshes  round  the  south  and 
west  coast  of  Ireland.  Mr.  Stokes  has  already  surveyed  the 
Cionane  and  KiUorglin  sides. 

The  General  B'MrdofJJeaUh. — The  transactions  of  the  General 
Board  of  Health,  from  its  formation  to  the  4th  of  June  last^are 
given  iu  a  parliamentary  blue  book  which  has  been  printed. 
Vrom  September,  IHlrt,  to  the  -Slh  of  May,  Ibil,  the  number  of 
officers  was  23.  From  Sei'tember,  181H,  to  April,  IWl,  the 
amount  expended  in  respect  of  the  application  of  the  Public 
Health  Act,  »«.■*  20,i92/.  e«.  .W.  From  May,  1p51,  to  the  4th  of 
Ejune,  X.M'i^  the  number  of  officers  was  It).  The  expense  of 
applying  the  act  in  the  period  was  lO,.^)^.  da.  3rf.  The  hook 
SDOWs  the  expeii>e  of  obtaining  private  acts  of  pHrliamciit.  Four 
are  given,  and  the  average  cost  of  each  wasSi^f^/.  18s,  4^(A  Tlie 
St.  Tancriis  I'aving  Hill.  iK3l,  cott  .IJHO/.  1».  7d.;  the  Carlisle 
Gas  Act.  18M,  1372/.  7t.  Id.;  the  Bilston  Improvement  Act, 
!§.»>,  3163/.  Om.  6^d.;  aad  the  Drigbton  Improremeot  Act,  1650, 
13U7/.  IH«.  lid. 

The  Julia  Bitsilica. — The  Pope  has  directed  the  excavations  of 
tlie  Furum  at  U4ime  tu  be  ctmliiuieil,  particuliirly  in  the  vicinity 
of  the  ruins  of  the  Temple  of  Ciustor,  and  on  the  Mons  Canito- 
linusi,  in  order  to  ascertain  whether  the  remains  existing  tnere 
be  tho»«  of  the  bji^ilica,  built  by  Julius  Ca.'iuir,  under  the  title 
of  Julia,  or  not.  It  is  expected  these  excavations  will  throw 
great  light  upon  sevend  obscure  passages  of  the  classics. 

Ancient  CoIimmI  Thmtrr.^An  engineer  of  the  tHtoman  Com- 
mission of  Surveys  Uui  discovered  ii  cidosmil  theatre  «t  Smyrna, 
near  the  old  cnstle,  in  the  direction  of  Mount  Pozas.  Jt  is  iu 
tolerable  jtreservntion,  and  is  said  to  be  of  the  time  of  Strabo. 

Brintiit  (icnerul  I/otyital  OmimitrimK — The  report  of  the  Com- 
mittee has  been  issued,  after  having  called  in  the  professional 
assistance  of  Messrs.  George  ^^'ightwit:k  and  T.  H.  Wyatt;  it  is 
decided  that  iMr.  B.  W.  Gingiill  shall  have  the  first  premium, 
and  W  appointed  arcliitect ;  the  second  premium  lias  been 
awarded  to  Messrs.  Aickiu  and  Capes ;  the  third  tu  .Messrs. 
Clarke  and  Norton,  and  the  fourth  tu  Messrs.  Cue  and 
Goodwin, 

J'riiicejui'g  T/ieatrr,  —  In  the  melwlrama  of  Mont  St,  Michel 
lately  brought  out,  8ome  excellent  scenery  is  introduced  illus- 
trating the  bay  and  sands  of  St.  Michel,  Normandy.  The 
representatiun  of  the  base  and  ujiper  part  of  the  Mount,  wilTi 
the  piclure><i|U4*  ca.Htle  Kurmouniing  it,  are  ably  painted  by 
Gordon.  The  third  scene — the  soldiers  destroying  the  interior 
of  the  Chateau  de  Kocheniont — affords  an  up]ti>rtiiiitty  of  efTective 
grouping  which  has  been  taken  advantage  of.  In  the  luxt  scene, 
a  mist  over>^preadtt  the  quicksands  which  fnvnurs  tlic  cecauc  of 
the  heroin"  .-ind  her  fftbcr  front  the  castle  and  convent.  They 
are  foilowi'd  by  tl»c  atddiers  who  can  only  pruceed  dlowly 
until  the  disjiersioii  nf  the  mist.  The  scene  is  a  masterpiece  uf 
Mr.  Uayea'. 


X.IST    OP    IVEinr    PATENTS 

aaAKTiD  tM  BiraLaND  raoM   SiprBMaaa  2\,  to  OcTossa  91.  IS52 
Sis  Mviitkt  atlawrd /or  Sttrolmmi  vn/CM  Othermae  rspre»$td. 

Htnry  MMtliunt.  qI  CI«rkmv«U.  WiAtl\t»ex,  niflnMT,  for  lvpra««iH*ut«  In  ««U 
■ittora,  Biiil   In    rvfulBllaf,  ladlcftUi^,  and  uccfUlalof   Um  lupplji  of  waUt 
Uqniili.-Srptombrf  '/7. 

Au(ru«l*  BilaiiBnl  Loradows  Bellfard,  o(  CMl\t-Unttf  Bolbovn,  for  InpivwaiMA 
la  tbe  oianufBCtun  of  hoo*M  uid  •bovt,  part  of  which  uW  Improvvnmila  nv  «l«i 
apjiBcabla  to  Itw  otaBofScUir*  of  Tarlciua  oUmt  artleln  of  drcsa.  (X  unnanlortlaa.} 
S«ptcaib*r  M. 

liases  Povls.  of  Iiondon,  ventlein&n,  for  ImprvRmaita  Id  ihg  muialKtim  •( 
roraba.    (A  comfBonkatlon.)— ArpUmtivr  X\. 

Sank  LiNVr,  of  ii.  Peirr*a  aquarw,  HamnivrvniUfa,  UlddlMex,  eiKUtrla  at  tb» 
lata  Idkluirl  Jow^b  JoUn  tlouUn,  o(  Kii)[«teir,  Wtatfortlthlft.  RnUeman.  fur  uatirvrc- 
rrtoU  In  uvaUng  the  uwili  of  flu  and  bemp,  and  alaa  In  the  traamani  uf  Siu  and 
hemp  lor  drcMlag.  :A  comiouiilcaUuQ  frota  the  aahl  U.  J.  J.  I'ooUn.) — <l«iit*iB- 
ber  »). 

Chrtatophor  NidrrU.  of  Vork-road,  Lambeth,  mannfhctartr.  wid  BanjomUi  Bnr- 
rowt,  ot  L«lc*«lcr,  far  loiprovnacnti  In  amvlne.— Sspicnbvf  W. 

Hiiiry  Oanlrncr  Gulon  Judv,  of  Lower  (^opMihayeiwitraci,  namabary.riMri.  lanog* 
ton.  for  tiii|iror«Barata  In  lb*  maoufSctara  of  tjrpe.  lA  coomuDlcadoa  )— a«pl«m- 
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CbariM  Rtilton,  at  LeIwtUr,  tnaou(M\ureT.  and  CaWt>  Bedell*,  of  Lricesur. afov*. 
■aid,  lUBnufacturer.  fur  Inniin^fenii-uta  la  tke  naoaltelare  of  articles  of  draaa  where 
looped  (abrtci  arv  uard,  and  In  yvparloc  loop^  hbrlca  lor  ntakiof  srttcUa  ftf  draaa 
and  {Mf ta  of  gartneou.—  ^eptenber  SO. 

Edooard  Uortde,  of  Naoiea,  rranoe^  for  cmtala  tispniveBiaatB  In  taun )!■(■•  S«p- 
Utnbcr  90. 

William  Hunt,  of  9toiiu)  Prior,  irarceater.  manufacturing  vhmalat,  for  ccrnlM  1^- 
prond  model  or  meani  of  producing  or  obtalnlnc  aianMMiUcal  aalta.— SeptMbcr  JO. 

Richard  Anhlbald  flroanao,  ot  Fteci-ilrvct,  patent  agent,  far  Imptonoesu  In 
ktittllriK  machinery.     (A  com mun lea Uan.>— October  7. 

RlL-ti^rd  An.'lilb«lil  Brooiaan.  of  Flcrl-streM,  patent  agent,  for  baprarsawata  In  Ibe 
inanafaciurv  of  aiitfar.  and  Id  Uu  macbloarr  aod  apifanuit  emptufed  tJienta.  (A 
eammunlratlon. — October  7. 

Aleiander  Sbalrp,  of  Pleet-ilrMt,  for  as  IrapKired  cutting  and  slklng  iiisi^lm 
;A  commuulcaUan.)— Octolier  7. 

John  ll4ed  ItandcU,  of  Newljm  East,  ConwaU,  IkmcT,  Ibr  tmpioreineaia  in  <ltt- 
tlngani  reaping  inarblDc*.— Ociober  7. 

Pierre  Armkiid  Ij^rom^e  rfc  Fonialnentoreaa  of  South-alrewt,  Ptnabnqr,  foi  eefteUi 
iDiBrorriDenU  In  watblnff,  bleiching,  and  dfelag  flajt  and  faenp,  and  In  mlilag  ibcm 
wltn  riltiei  textile  *uli«laacea.     (A  ouaimu nidation.; — Ootobrr  f, 

Salomao  Andmri,  Perth  Antbo]rtlD  llic  L'oltcd  3tatn  of  Amcrkn,  togtassr,  far 
Ifnotovemrnt*  In  maohloerr  Km  catting,  panchlog,  ataoiplng,  fftrging,  aod  ImmUmk 
■Detail  and  other  lubaunm,  wlilch  arc  alao  applicable  to  tbe  drlrlog  of  plln  aod 
aihtr  ilmlUr  purpuaaa,  and  to  cruahlr>g  and  pnlverlalog  or«a  and  otbee  hard  —  —  w. 
— Ociober  7. 

U'lllUm  Rrfward  Newton,  nt  Chancery- lane,  Middlctea,  civil  eogttteer,  tttr  Iwprvv*. 
meotaln  iCeam  and  other  giugea.    (A  cotnainnlcatlan.). — October  11, 

KtclianJ  Archibald  Bmooian.  of  Flect-itreet,  London,  patent  agen I,  lor  knpri**^ 
otonta  In  muwloi,  cnlUof,  itud  leaping  machlaei.     (A  conunuulcaUMi.' — OcMmc  14- 

Walter  Htcardo,  of  the  Am  of  A,  and  W.  Bkardo.  of  Loodon,  aharcbnlrWj  ftir  tlQ* 
prorrmenta  Id  gaa  buroere.    (A  coramunlcntloo.)— Octoher  14.  ~ 

T-woiaa  Carter,  of  Padttov,  CorDwall.  iblpDuildtr,  f^ir  ImprumacBU  In 
—October  1-4. 

John  Field,  of  Wamford-coiirt,  Tlirognorton-atrcel>  tor  ttnprarcmcnta  I 
Cnrrtagand  prtntlnf— October  14. 

Mfllham  Bfowo,  of  Heaton,  nrar  Bradford.  Tork.  mectianM.  for  certain  trnpror*- 
mente  la  machlncrr  and  apt»amn*  for  prepnrlug  and  iplnnlug  wool,  hajr,  Baa,  allK, 
and  all  other  Dbraaa  materiali— October  Is. 

Alfred  Vincent  Newton,  of  Chartce'y-laiie,  Mlilillean,  tnerhanlL-al  draugbtenna, 
for  an  Improved  mode  of  mftuufac luring  railway  cbalrv.  (A  caaimiiHlcntlon.)— 
Octuticr  IV. 

Joaevh  Palln,  of  l.leerpcot,  Ltncaster.  wbote*«Je  druggiit,  nod  ftobert  WUtlain 
aieeler,  nf  L'lipor  HoDnway,  Mlildleiex,  for  linproroneiita  In  br««rliigi  aad  alaa  la 
the  productloo  of  extracia  or  infukluue  tor  other  pur|i«wt.— October  ly. 

William  Kdward  Ne>irtuii,  ot  CbancrTy.laue,  MlddkMX,dvU  eaglime,  for  Imp 
menu  la  nacblnery  or  app.ir»tuj  for  teirluti.     [A  conatunleatlan.]— Oclobtr] 

Wllllani  Edwin)  Nawloti.of  Cbaurrry  tan*,  Mlddlevcx.  cMI  englneer.fiwt 
menia  III  machinery  or  apparalui  nitriticalilr  to  piibllf  carrlaBei  far  i  ~_ 

reglitertog   tbe   nujober  uf  paaaengera  who   h^re  travelled  ihercln  during  1 
period,   and    Ute   dhatAnce  each    paaaenser   baa    Uarelled.     lA    comotuDlcntlMkV 
Uclobrr  IU. 

Rdwanl    Hrnry  Jnrkion,    of  TltchfleM-aireel,   Stho,   Ulddletv*.   marMniK,  fcr~ 
certain   ImiirorcracTita  In   prodnclDg  artificial   light,  and  alw  In  pradtwlag  boHm 
powrr.— Otlober  'i\. 

Rdu-.>rrl  firallalrtrd  Bright,  of  Llrerpuol.  UecreUry  to  tbe  Kngllah  and  [ttah  Mag- 
netic Telegrapb  Compajirj  and  Cliarlri  Tllalon  Bright,  of  MaDcheeter,  belefrapblc 
en|[laeer,  lor  loiprneemenla  In  making  telegraphic  cnmmanlcailoaa,  and  m  Ini 
taeoU  and  apparaloa  employed  tlierelii  ami  cuiioerted  tberewltli. — t>titut>er  31. 

WIIUatD  Ucid,  of  University- at  roe  t,  electric  (elcgraph  engineer,  for  UoprotBi 
In  electric  telegraph*.— Uctolicr'il. 

William  Hogertt.  of  St.  Marllii'a-lnne.  Weatmlnate*,  geatliwen.  awl  Oeorgtl 

PetUt,  of  Uale-atrret,    Weitinlnalrr,    gaa  engineer,   for   ImprOTvnrtila  la   ubidhlll 
and  a;'ply1ng  beat  and  Hsbt. —October  2\. 

John  Charleo  WUMn,  at  the  Bedford  Flat  Factory,  Tbomlon.  near  Klr^csldy.  of 
Fife,  North  Britain,  tletl  engineer,  for  Improrementa  In  the  machinery  and  nrocrwia 
rmp'oifd  In  and  lor  the  caauuraclure  of  flu  and  other  Bbroua  vegetable  lUMlalc**- 
— October  :j1. 


Frr\ita.~Jn  our  liMl  nomtier.  p.  :i3ll,  c»l. '.',  line  13,  11, /br  "  tin  eng Ineae'i  l 
ratt."  rciod  "the  engineer,  Uravatt  "— Pnge  ;tL1I.  cot. '.',  llneAlt  &3, /br  **  PIam  ' 
r«rt.I  ••PUiil."- Pageaw,  coi.'/.   IIm  1 1. /■»'■' I-och  t««g.'*  rMt<  **  Lecb  Looa. 
I'aite  34(t,  coL  'J.  line  :ia./or  "  recelred."  rrwd  "  m.-onred.*'— PageSU.  cut.  I,  Ha 
after  the  word  "  abalracied,"  loacrt  a  csotBia. 
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WaoCGHT   AND    CAST    IRON'   AND    WOOD    BEAMS. 
With   a    Vkhwt*   roi   a    Bridob,  with    Brams   on   xnw 

PRINCIPLB,   OVKB    THE    ThaSIKS    AT    WesTMIKBTKB, 

{.Vw  Engraving,   I'lnie  XLI.) 

R.  M.  MARcnANT,  C.K.,  Inventor. 

WnotCHT-iBos  Benma,  which  have  to  a  eonsidcrnhle  extent 
su|ier8e<led  the  use  of  caiit-iron  ones,  have  had  attention  more 
particularly  directed  to  them  and  to  the  advantages  they  offer 
hy  their  a[i(ilirntion  to  works  of  wirh  niafrniludeasthc  Britannia 
and  Conway  bridges,  and  iMttcrly  to  the  Chepstow  hrid^e.  'i'he 
experiments  preceding  this  Bp;dicatio(i  of  wrought-iron  (an 
account  of  which  is  given  in  the  very  inttresting  and  valuable 
work  of  Mr.  Edwin  Clarke,  on  the  'Britannia  and  Conway 
Bridge*')  show  that  the  total  capacity  of  wrought-irnn  a«  applied 
in  beamK  \h  greater  than  that  of  cast-iron  so  applied  in  the  pro- 
portion of  about  lij  *  to  12+;  iind  where  the  material  in  to  he 
applied  in  n  continuoiitt  beam,  the  partial  ^uhtttitutionof  a^train 
in  teotiioTi  for  that  in  coniprestj>ion  at  the  top  of  the  beam  in- 
creattes  the  advnntngeK  offered  hy  wrought-iron  as  the  material 
for  the  beam.  Aa  experiment  gives  the  relative  powers  of 
wrought  and  cast  iron  for  reniKting  a  strain  in  tension  in  the 
propiirtion  of  about  9ii  wronght-iron  to  7  cnxt-iron.  and  their 
relative  p<rwer  of  reM^tinfi  a  ••tttiin  in  compression  in  the  pro-  . 
purtion  of  alK>ut  16  wrought-iron  to  <Oca'it  iron,  tlie  ultimate 
power  uf  wronght-iron  for  revisiting  tenition  ia  fdiown  to  be  about 
three  time*  as  great  aa  that  of  ci»*t-iron,  and  its  power  of  rpsist- 
ing  conipri>««ion  \»  only  about  two-fifths  as  great,  and  induces 
the  consideration  wbctner  n  combinatiiin  of  wrought  and  c»»t-- 
iron  {each  metnl  being  employed  in  its  nini>t  favourable  position) 
cannot  be  8o  effected  oh  to  offer  in  the  courtruction  of  beams 
prncttCAliy  those  advantage*  which  their  several  qualities 
■uggest.  It  is  evident  that  in  n  beam  which  has  for  its  materiiil 
cnst-iron  a«  the  material  in  compreitaion,  and  wmuffht-iron  as 
the  material  in  tension,  the  material  as  bed  adapted  is  applied 
tu  each  particular  strain,  and  that  bv  adopting  casl-iron  for  the 
upper  portion  of  the  beam  instead  oi  wrrmght-iron,  the  required 
reaitftance  to  the  compressive  utrnin  i«  nlitnined  with  tw«-fifihs 
of  the  material,  and  a  saving  is  thus  effected  of  n<it  oidy  three- 
fifths  of  the  quantity  of  material  which  w«Mtld  be  ri-ipiired  were 
the  top  m1-mi  iif  wroucbt-iron,  but  tbf  beam  being  alsti  by  twi  much 
the  ligluer.  less  metal  iR  required  in  the  top  and  bottom  to 
give  B  henm  of  equal  re*istance  to  the  constant  strain  to  which 
It  ia  subjected  by  its  own  weight  and  that  of  the  roadway.  Now, 
the  entire  substitution  of  wrought  for  cant  iron  in  ben ms  gives 
OB  the  same  strength  with  about  one' third  less  material,  and, 
coni>ei|uently,  with  le»w  titrain  arising  from  the  weight  of  the 
beams  them'selveii  to  provide  for,  it  al«o  offers  ((renter  facility  of 
application  on  a  large  scale;  and  it  iH  submitted  that  thesubsti- 
tut  ion,  forcntirclywrought-ironbeamft,of  ca«t  and  wrou«ht  iron 
combined,  a!>  hereafter  sug^e^ted,  offers  the  same  advantages  to 
a  greater  extent.  The  prt.portiona  in  a  wrougbt-iron  beato  of 
the  matcriiil  in  the  top  and  bottom  should  bo  ati  20  lop  to  10 
bottom,  or  as  I  to  J;*  by  themibntitution  of  ca*t-iron  i\\  tbo  top 
three-fifihK  of  the  ninte'riul  repreTteuted  by  the  I  is  unved,  and  a 
lighter  and  less  expensive  material  is -iubrtituted,  and  tlic  whole 
material  in  the  top  and  bottom  being  rejiresente*!  by  Ij,  the 
saving  of  material  is  reprownted  as  thrfC-fiftha,  and  a  sAving  in 
bulk  of  iftba  of  the  wh<de  is  effected. 

Tlie  constant  Ntraln  nn  a  beam  arising  from  Its  own  wel^bt 
being  JcM  by  tbi*  removal  of  weight,  less  maierial  is  jtecessary 
to  give  a  henm  of  equal  hlrengtb,  and  n  further  reduction  of 
material  is  open  to  us.  It  is  submitted  alxo.  that  (except  as 
tubulnr  beams  with  tlie  luad  passing  thrjuiyb  them)  greater 
facility  fur  application  on  a  large  scale  is  afforded  by  beams  *o 
conatructeil,  and  a  design  for  u  bridge  with  heanis  on  this  prin- 
ciple over  the  river  TliameR  at  U'entmiustcr  is  submitted  in 
illustration  of  the  proposed  manner  of  applying  the  material  ao 

*T■Un)^  llm  i.*pa<-U]r  ot  wi«Qghl-lTon  far  mlaOng  ■  Xnin  In  c«n>|ire««loa  m 
1<  toM»  per  liKti  wguarr  at  «rrt>ODai  arrn,  anA  lu  capscay  fot  tt*lttinf  •  ■irmhi  In 
Xvuinn  W  'Jf)  isnl  jx-r  Inch  vqukr*  of  i^OqdbI  mrtn.  gtvr*  lh>  (|M*tiIlt|r  of  BWU)  ir. 
q«4f«d  la  Ibe  bip  ami  bollqin  ul  ittr  bram  In  llir  prupo'tlon  of  'lb  la  30,  •ml  *  Bean 
espvdtr  of  Thf  malcrtil  ror  r«il<tlii|  lh«  cumbitird  •irain  of  17i  lofii  ptt  Inch  Minar* 

of  Mnliina)  arr«. 

t  TaklDK  llv»  rap^ritf  of  ciul-lRm  Tor  rMltUng  thv  ■tialn  in  «nn|jrmli>a  u  ViWnt 
par  IncI)  atjiiHf  Kl  •rclliinal  arvit,  ami  lU  tii|>ac|iy  fiii  rr*li(h>g  ■  tUatn  In  Utnalon 
BB  7  looa  pvr  Inch  itjiUTf  of  aecUonal  aira.  ^l>ra  tbv  tiunn'llvof  mrial  trquirnl  In  \bt 


ti>p  aad  bott-jm  at   ihe  beftm  in  U>r  iiruiiotiUn  of  1  to  6,  and    a  oMiaii  capafUT  of  tb« 
.  .^^  ,    ...  .  .._,..        . 

vca. 


nalertal  fur  (Cdailtif  ibe  camblned  lUam  uf  Vlloat  per  I  neb  •quarvof   irGilatuU 


I  Tbf  wrahenlnB  uf  the  boUotn  by  (be  ordlnarr  r)vrt>i)g  apprara,  Iiowwrr,  ta 
abonl  ngUBllae  ih«  tlrecfib,  a*  tbc  Irnn  la  now  fetHrTally  ^piillnl,  4iitl  lo  otcaaaUaU 
Um  Mme  i|uaiint]r  of  analcrlal  lu  Ibe  botU^m  aa  In  Ibe  tup  ul  eacb  tican. 
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combined,  and  the  advantages  it  offers.  In  tbU  design  the  beamH 
to  the  centre  tqiening  are  504  feet  in  length  between  the  piera, 
and  the  ci>n8tant  strain  at  the  centre  of  each  beam  from  its  own 
weiKht  and  that  of  the  roadway  ifi  *(ii5,Jtons;  t«OI  tons  being 
therefore  the  constant  strain  on  the  the  two  be»ma.  This  con- 
stant strain  on  the  beams  does  not  equal  one-fourthof  the  capacity 
of  the  material  for  rcMistance,  the  sectional  area  of  the  c»at-ir«m 
top  at  the  centre  of  each  beam  to  meet  this  strain  being  t99l 
inches,  999  inches  for  the  two  beams;  and  the  tectinnnl  area  «r 
the  wrought-iron  bottom  at  the  centre  of  each  beam  being 
969  inches,  193ft  inchca  for  the  two  beams;  and  the  strain  from 
the  maximum  possible  load,  which  ia  a»>»umed  at  '^«K)  tons  on 
this  centre  opening  (many  times  any  probable  l*»«d),  would  not 
give  a  strain  ou  the  material  exceeding  one-third  of  its  capacity 
of  rei-iHtance.  The  wci^•ht  of  each  beam  complete  is  about 
1 193  tons,  but  had  the  top  been  constructed  of  wmugbt-iron  lo 
keep  the  constant  strain  from  its  own  weight  and  that  of  the  road- 
way within  the  same  limits,  the  n  eight  of  each  beam  would  have 
required  ini-reasing  by  about  lOWton-i — nearly  doubting  their 
actual  weight,  and  more  than  doubling  their  cost,  with  no  accom- 
panying adv.-mtage,*  and  with  greater  difficulty  of  applying  the 
material  in  a  sightly  form;  for  there  would  be  nearly  four  timei 
the  present  hulk  of  material  to  apply  in  the  top  of  the  beam,  to 
which  there  would  then  be  required  a  sectiun»l  area  equal  tu 
about  10^  square  feet  of  solid  metal.  Il  is  aubmitled  that  the 
caitt-irun  boxes  forming  the  top  of  the  principal  beams  as  coo- 
nected  at  the  ends  with  the  wrought-iron  plates  forming  the 
bottom,  offer  aa  advantageous  and  convenient  raelhod  of 
applying  the  material  to  girders  of  magnitude,  and  that  the 
connecting  castings,  and  plates  and  tie-rods,  give  a  good  and 
complete  connection  between  the  top  and  bottom  of  the  beams. 

'ibe  transverse  girder;',  which  are  70  feet  long  between  the 
bearings  have  also,  aa  detiigned,  a  cast-iron  top  and  a  wrougbt- 
iron  bottom.  The  weight  of  cast-iron  in  the  top  is2i  tons,  the 
weight  of  wrou(jht-iron  in  the  bott<im  i«  t  tons.  It  is  prupoaed 
to  connect  the  top  and  bottom  of  these  girders  by  filling  the 
space  between  the  castings  and  the  wrougbt-iron  plates  with 
either  oak  or  pine  timber,  with  a  few  Intermediate  connecting 
cjwtingft,  and  with  bolts  passing  through  the  whole.  It  is 
believed  that  up  to  IdO  feet  span,  the  connection  between  the 
top  and  bottom  of  such  girders  would  be  well  and  economically 
made  by  timber  and  bolts.  It  i*  believed  that  for  tlie  wroughl- 
iron  plate*,  forinine  the  bottom  of  these  transverse  girders,  aa 
shown,  timber  might  be  advantageously  aubstituted,  as  hereafter 
auggetited.  The  intermediate  girders  are  formed  of  a  simple 
cast-iron  jdate  for  the  top,  and  of  a  wrought-iron  plate  for  tli« 
bottom,  with  a  wood  and  bolt  connection,  and  are  calculated  to 
bear,  within  one-fourth  tbe  capacity  of  the  material,  a  strain  at 
the  centre  of  28  tons. 

The  question  next  arises  whether  as  pine  powaeweH  a  tenacity 
«f  i  tons  per  square  inch  of  sectional  urea,  or  one-fourth  that 
(if  wrougbt-iron,  whilst  its  weight  is  only  onu-tentb  that  of 
wnjught-irun,  balks  of  tbia  material  cannot  be  advantageously 
gulwtiluted  in  the  bottom  ot  ».uch  beanu  for  tbe  wrought-iron 
plates;  tbe  great  difficulty  to  be  got  over  in  such  a  substitution 
arising,  at  the  junction  of  the  balks,  from  tbo  kdihU  capacity  of 
timber  for  resisting  a  atrain  tending  to  ni;ike  the  fibres  separate 
and  sliile  on  each  other,  its  capacity  for  biich  a  btniiii  being  only 
from  5  to  6  cwt.  per  superlicial  inch;  and  necessitating  at  the 
joints  such  an  auxiliary  strength  as  shall,  with  the  retiistance 
given  there  by  tbe  timber  to  a  strain  so  conveyed,  equal  the 
capacity  of  each  balk  to  bear  a  fitrahi  in  leintiou. 

The  use  of  Jeffrey's  elastic  Marine  tllue,  in  connecting  the 
balkii  and  scarfs  for  tbelr  whole  length  would,  to  a  considerable 
extent,  leasen  the  plates  and  bolts  required  at  the  Joints.  By  a 
substitution  of  pine  balks  for  the  wroughl-iron  plates,  658  ton* 
of  wrought-iron  to  each  beam  would  be  abandoned  fur  *ii\}  tons 
of  tiaiber,  and  about  lOO  tons  of  iron — sboujng  a  »aviiig  in 
weight,  on  each  henm.  of  aHH  tons,  or  a  saving  in  weight  on  tbe 
tW4i  beaniA,  to  the  centre  span  of  tJie  bridge,  of  676  tutis;  and  a 
codt  for  this  portion  of  the  beam,  if  we  estimate  tbe  wrougbi- 
irun  at  ^Ol.  a  ton.  and  the  timber  as  high  eveit  as  8«.  per  cubic 
foot,  of  7+00/.,  instead  of  I9,7tO/. — or,  on  the  two  beams  (if 
l+,HtMi/.,  instead  of  ;19,4S0/.  We  have  also  liTS  tnun  less  of 
cuiiKtant  weight  to  provide  for;  and  the  constant  tension  on  tbe 
timber  biitlom  for  the  two  beuius  hecomes  7899  Ions,  or  39+9  tona 
in  each  beum^giving  a  tunslaiit  strain,  on  the  avajlablo  area,  uf 


a  little  mure  thaa  ij  tun  per  square  tiioh   of  timber  in  tension, 

•  TT)«  brama  wnulrt  carry  ■  r'viTcr  nisilniiu  load,  but  tbU  U  gan«c«narf,  and  oM 
nccraaatl  jr  ibcnftfre  an  adraiitafa^ 
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and  trith  the  same  maxirnum  load  as  iiipposed  with  the  wrought- 
iron  hottom,  h  mRximum  strain  for  the  two  beams  of  12,0^9  tons, 
iir  (iOI.)  tons  oil  each  fn^ani — fiivinff  ft  poimUile  mBximiim  tcnsidii, 
on  the  availalfle  nrea  of  the  timber  bottom,  of  3^'  tons  per  square 
inch.  The  depth  of  the  beam,  with  a  timber  bottom,  •ttiimld 
pmbubl^  be  incrca)>ed  3,  or  even  4  feet,  and  the  maximum 
powihie  fltrain  kept  below  :i  tuns  per  M|uare  inch  of  section.  It 
IM  Iwlieved  ttiat  timber  might,  in  this  manner,  he  advnntngMmHly 
applied  to  form  the  chain  of  a  suspencion-bridge;  oii  the  oante 
strength  could  be  obtained  with  letm  than  half  the  weight  and 
cost  (  but  for  the  platefl  at  the  joints,  a  (taving  of  about  Kix-tenthii 
of  the  weight  would  be  effected),  and  it  might  be  §o  applied  as 
to  give  a  far  more  rigid  »tnicture  than  hitherto  obtained  on  the 
flUHpension  principle. 

For  the  purpose  of  fthnwing  the  appliration  of  the  patent  to 
practical  cates,  the  following  proportions  and  calculatinni^  have 
oeen  made  by  the  inventor  for  the  propox^d  \V'estmioBter 
Bridge. 

Cfwrw  .V/mn,  50+  feet;  Depth  qf  Beam*,  30fi.  6  in.— The  total 
weight  of  the  bridge  and  roadway  for  this  centre  span  may  be 
liiltcn  approtimately  at  1.500  tons,  which  weight  is  equally  dis- 
tributed over  its  length,  or  nearly  bo,  and  may  therefore  be 
treated  as  half  this  wolglit,  or  2^20  tons  «t  the  centre  of  the 
span;  therefore  the  total  strain  on  the  beams  at  the  centre  of 

the  opening  =  (369  -^  30^)  x  —^  —  W»3  tons.  The  constant 

strain  on  the  beams  from  their  own  weight,  and  that  of  the 
Tondwny,  ia  not  to  exceed  one-fourth  their  capacity  of  resistance. 
which,  taking  a  low  aveiage  for  that  capacity,  wiH  be  10  tons 
per  Miuare  inch  of  section  on  the  cast-iron  in  compression,  and 
&  tons  per  sqimre  inch  of  section  on  the  wrouglit-iron  in  tension; 
and  this  neceeititates  a  sectional  area  to  the  centre  of  the  beams 
of  not  leHs  than  9^  inches  for  the  cast-iron  boxes  forming  the 
tup  of  the  bcama,  and  of  not  less  than  IH.5H  inches  for  the 
wrought-iron  plates  forming  the  bottom.  There  are  two  beams, 
and  therefore,  for  each  beam  at  the  centre,  these  itectional  areas 
become  4€.S  inches  at  the  least  for  the  cast-iron  boxes  forming 
the  top,  and  D'^O  inches  at  the  least  for  the  wrought-iron  plates 
forming  the  bottom. 

[,    ...      i04  feet      ...     .] 
fiS     196     189     S£«     189     1S8     63 


Now,  at  the  several  dis- 
tances lietwi'un  t  he  piers  of 
the  strains  from  an  e4[ually 
distributed  load  arc  in  the 
proportion  of 


I         I  I  I  I  I         I 

7  1^  15  16  15  19  7 
and  as  the  sectional  area  of  the  wrought-iron  plates  required,  as 
stated  by  the  strain  at  the  centre,  is  9'i9  square  inches,  the  »ec- 
tionnl  area  of  the»c  plates  to  bear  (within  the  strain  of  jtona 
per  square  inch  of  section)  tlie  strain  resulting  at  the  several 
distances  from  the  piers,  of  63  feet,  ISMfeet,  139  feet,  363  feet, 
must  be  respectively  not  less  than  +07  inches.  61)7  inches,  871 
intihes,  ^-i^  inches;  similarly  at  9*,^  feet  from  the  piers,  the  sec- 
tional area  requirt-d  (at  the  stniin,  as  limited  to  5  tons  per 
square  inch  uf  sectional  area)  for  the<in  plates  is  not  less  titan 
i(i(i  aquare  inches;  and  it  is  pronosed  to  have  these  plates,  which 
are  to  be  2^^  inches  in  width,  thus— 

)>)atM.  rncliM.  tMt. 

^'  (flvlng  K  KctkiRB]  Kr«B  ol  A70;i    Ibr  r>  Bm  bayi  nt««dtof  to   70ftompitrs> 
K!    1        n  t,  „      €3D    tar  2  linyi  »t«Ddliis  U»  92         ,, 

»    (        «  .  «      7124)  fori         „  „  H2 

W    C 7tBi\)(M2        „  „  14* 

MA)    for  1        „  ,.  I&4 


{ 


las 

2&2  C«nir«. 


111:^1    for  3 
VS3)    for  3 

The  constant  strainat  the  centre  of  each  beam  being  4617  tons, 
and  there  being  hero  31  plates,  forming  the  bottom,  the  strain 
on  each  plate  is  nearly  137  tons,  which  will  therefore  be  the 
shearing  strain  on  the  tiolts  connecting  them  with  the  lap  plates 
at  the  joints;  and  this  strain  limited  to  5  tons  per  simaro  inch 
of  sectional  area  of  the  bolte,  gives  the  sectional  area  as 
37j  inches  at  the  minimum;  and  it  is  intended  to  connect  each 
plate  to  the  l«p  plate  at  the  joints  throughout,  by  seven  bolta  of 

ol   :«-! J;„„.»i^u  -~..i. 1  .__  !__!•_  _/■  1  I   • 1.     a: . .._ i_ 


«i  inches  diameter  each,  and  two  holts  of  iHnch  diameter  each, 

iridi 

themselves. 


and  to  have   the   lap   pieces   S  inches   wider   than    the    plutca 


'I'ho  dimension  of  each  of  the  cast-iron  bosea,  of  which  there 
are  to  be  8,  forming  the  top  of  each  of  these  beams,  is  to  be  exter- 
nally lb"  X  12"  of^-inch  metal  from  the  piers  to  the  distance  of 
AG  feet  from  them,  giving  a  sectional  area  of  988  Inches;*  from 

*Tb«  lUnfM  are  d«i  tncluded  lu  the  anu  Itetc  girrD;  tAcir  accUoBal  arta  !■ 
iUlacbtt. 


the«e  points  to  the  distances  from  the  piers  of  £h?  feet,  the 
boxes  tire  to  be  of  §-inch  metal,  giving  a  sectional  >rea  of  39 
inches;*  from  thest*  points  tu  the  diHtunres  fnmi  the  piers  o\ 
1V6  feet,  these  boxes  are  lu  be  of  1-ineh  metal,  giving  ■  sectional 
area  of  4VH  inches;*  and  between  these  points  they  are  to  be  of 
l]^-inch  metal,  with  a  sectional  area  of  499.J  inches.* 

Side  Span*  of  969  feet  each ;  Dfftth  q/"  Beamty  19  ft.  6  in. — The 
total  weight  of  the  bridge  and  roadway,  for  each  of  the  lide- 
Rpaas^  may  bo  taken  anproxinuttcly  at  1600  tuns,  which  weight 
is  equally  distributed  over  the  length,  or  nearly  so,  and  may 
tlierefure  be  treated  as  half  this  weight,  or  HOO  tons  at  the 
centre  of  the  span;  therefore,  the  total  strain  on  the  beams  at 

800 
the  centre  of  the  opening  ia  (126  —-  19^)  X  -3-  ^  958J  tent. 

Theoonittant  strain  on  the  beams  from  their  own  weigfat,  tod 
that  of  the  roadway,  is  not  to  exceed  one-fourth  of  their  capaettr 
of  resist)ince,  which,  taking  a  low  average  fur  that  ciipacity,  viu 
be  )otnni»  per  square  inch  of  section  on  the  cast-intn  in  com 
pression,  and  6  tons  per  square  inch  of  section  on  the  m-oughC 
mm  in  tension;  and  this  gives  a  sectional  area  to  the  centre  r* 
the  beams  of  not  leNx  than  269  inchE>!i  for  the  cast-iron  box 
forming  the  top  of  the  beams,  nnd  of  not  less  than  61Sii] 
for  the  wntught-iron  plates  forming  the  bottom  of  the  beaouL 
There  are  two  beams,  and  therefore  fur  each  beam  these  sec- 
tional areas  at  the  centre  of  each  beam  become  130  inches  at  the 
least  for  the  c^ist-iron  boxes  forming  the  top,  and  2.S9  inches 
at  the  leant  for  the  wrought-iron  plates  forming  the  bottom. 

The  dimension  of  each  of  the  cast-irun  boxes,  of  which  there 
are  eight,  forming  the  top  of  each  of  these  beams;,  is  to  be 
externally  12"  x  12"  of  j|-inch  metal  from  the  piers  to  the 
distances  of  66  feet  from  tliem,  giving  a  sectional  area  of  139i 
inches;  and  between  these  points  these  boxes  are  lo  beof  ^-[ncJi 
metal,  witli  a  Mectional    area  of   1H4  inches. 

Now  at  the  ftDveral  din-    [.    .    .     .     2t*  feet      .    .     . 
tances  between  the  piers  of    2S      66      84       112      84      66 
the  strains  from  an  equally      \         \         \  III 

distributed  toad  are  in  the      III  III 

proportions  of 8       14       IS        SO       18       I4>       8"* 

and  as  the  sectional  area  of  the  wrought-iron  plates  required,  tt^ 
stated,  at  the  centre  of  e.ich  beam,  \%  239  inches,  the  sectionil 
area  of  these  plutea  to  bear  (within  the  strain  of  6  tons  per 
square  inch  of  section)  the  strain  resulting  at  the  several  ai*. 
tance«  from  the  piers  of  2H  feet,  5(»  feet,  St  feet,  I  IS  feet,  roust 
be  reHpectivety  not  less  than  104  inches,  189  inches,  9:14  inches, 
269  inches;  and  it  is  propo.4cd  tu  have  these  plates,  which  are  tu 
be  twenty-two  in  number,  1  ft.  I  in.  broad,  of  ^-inch  metal  for 
the  fiml  two  bays  extending  to  9A  feel  from  the  piers,  and  giviof 
a  sectional  area  of  1 43 inches;  of  ^-inch  metal  for  the  next  tvg 
bays  extending  to  6(>  feet  from  the  piers,  and  giving  a  sectional 
area  of  206^  inches;  and  from  that  point  to  have  them  of  1-liich 
metal  throughout,  with  a  sectional  area  of  28(i  inclies. 

It  is  Intended  to  connect  each  plate  to  the  lap  plate  at  the 
joint  throughout  by  seven  bolts  of  2  inches  diameter  each,  and 
two  bolts  or  \\  inch  diameter  each,  and  to  have  the  lap  pieces 
wider  than  the  plates  themselves. 

Tranavfirte  Girder*. — Fifty  tons  of  roadway,  including'  tlie 
weight  of  the  gii-der  itself,  may  be  taken  as  theroaxiroum  weigbl 
uniformly  di^jtrihuted  over  each  girder,  which  may  be  treated  at 
a  weight  uf  96  tuns  at  the  centre  of  the  girder;  therefore  the 

total  strain  at  the  centre  of  the  girder  ■=■  (35  -rr  ^^   ^    — ■  = 

110  tons.  Keeping  the  constant  strain  per  inch  square  uf  sec- 
tional area  on  the  cast-iron  top  in  compression,  and  on  the 
wrought-iron  bottom  in  tension,  as  for  the  large  beams,  we 
require  at  the  centre  of  each  girder  1 1  inches  of  sectional  area 
for  the  cast-iron  top,  and  99  inches  of  sectional  area  for  the 
wrought-iron  bottom..  l*he  cast>iron  top  to  these  girders  Is 
formed  by  two  cast-iron  box  tubes,  each  8  x  4"  of  ^incb  metal 
tliroughout  the  whole  length  of  the  girder,  giving  a  sectional 
area  of  29  inches.  The  wrought-iron  plates,  which  are  to  be  six 
in  number,  arc  proposed  of  8  inches  in  breadth  and  j-inch  thick 
tl1^ou^huI]t  the  totid  length  uf  the  girder,  giving  a  B«ctioaal  ar«& 
of  36  inches. 

ItUermetiiaUi  (7ir(fcr*.— The  extreme  passing  load  being  takes 
at  4  tons  per  foot  run,  each  intermedmte  girder  may  be  coD- 
sidered  a^  ILible  to  an  extreme  uniformly-distributed  luad  of 
8  tons;  and  therefore  the  total  possible  strata  at  the  ccDlit, 


^■bf  each  ffir 
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ii  each  ^der  =  (li  -^  1)  x  a  —  ^  tons;  and  In  this  ease 

tho  extreme  passing  load  U  provided  for  within  the  limit  fvrtfie 
Cunstant  Ktrain,  and  we  have  .1  inrh(«i  fur  the  Mectiuiml  area  uf 
the  cast-irun  top,  and  0  inches  fur  the  sectional  area  of  the 
wrouglit-iron  bottom. 

Gut-Iron  Plate*  under  Roarlumff. — Taking  the  extreme  paM- 
Inr  load  tin  ahave,  there  would  be  an  unifirrmly-diNtrihuted  h>ad 
of^-tnn  per  foot  run  of  plutett  (of  A  feet  in  width)  .'.  the  etrain 

0-5)  X  —  less 


in  the  centre  of  the  plate  per  foot  run  (9£  ' 


than  I  of  a  ton;  these  plates,  as  designed,  may  be  cast  of  ^inch 
metal.  The  strain  on  the  several  ptrttt  of  the  bridge,  with  the 
maximum  load,  la  now  tu  be  considered,  and  it  it  aaHumnl  that 
the  maximum  improbable  load  wmild  be  eqiiiU  in  weight  to  four 
Jine«  of  Ificuniotive  on  the  bridge,  or  tu  ^o,!230  men  who  might 
be  made  to  stand  upright  on  the  centre  opening,  and  half  that 
number  on  each  side  o|iening.  The  (ir«l  asHiimption  would  give 
a  further  equaJly-diKtributed  load  on  the  centre  span  of  about 
9000  tona,  and  on  each  side  opening  of  IDOO  tons;  and  the  latter 
(at  1  j  ewt.  per  man)  would  give  a  further  eiiually-diatrihuted  load 
of  \W\  tons  on  the  centre  span,  and  on  each  »ide  upan  of  7!I7, 
which  may  in  either  case  he  treated  tui  half  these  weights*  at  the 
centre.  A.-uume  the  greater  of  these  loads,  that  from  the  rows 
of  locomotives,  and  with  such  a  loid  the  total  strain  ou  the  two 
beams  tu  the  MK)  feet  span  at  their  centre  is 


(Sa»  -i-  30^)   X 


2250   4-    XOOO 


=  lS,496tont, 


I 

i 


or  on  each  beam  a  Htrain  of  671.1  tons  at  the  centre;  to  meet 
which  maximum  strain  there  is  at  thiis  the  weakest  point  of 
the  beam,  a  aectional  area  of  4U9^  x  ^V  inches  to  the  cast-iron 
boxea  forming  the  top  of  the  beam,  on  which  there  would 
therefore  be  a  crushing  strain  of  something  less  than  13  tons 
per  square  inch  of  sectional  area,  and  to  meet  which  maximum 
strain  there  i*  alao  at  this,  the  weakext  point  of  the  beam,  a 
sectional  area  of  9G9  inches  to  the  wrougbt-imn  plate»i  forming 
the  bottom  of  the  bcHm,  on  which  there  would  therefore  be  a 
tension  of  something  Ichs  than  7  tons  per  Mjuare  inch  of  section, 
or,  with  this  maximum  load  in  each  case,  a  strain  of  about  one- 
third  the  breaking  titrain.  The  uniform  luitd  giving  les»  than 
one-fourth  of  that  xtruin,  and  altuj  with  such  a  maxiniutu  load, 
ilio  total  strain  at  the  centre  of  each  boom  to  the  aide  spans  is 

(l«fi-i-I9i)X  1^-^" 

« hc^ =  «"oo  "»w; 

to  meet  which  strain,  there  is  at  this,  the  weakest  point  of  the 
beam,  a  nectional  area  of  161  inches  to  the  cast-iron  boxes 
forming  the  top  of  the  beam,  on  which  there  would  therefore 
be  a  crushing  strain  of  something  less  than  1^^  tons  per  Kquare 
inch  of  sectional  area;  and  to  meet  which  strain  there  is  also  at 
this,  the  weakest  point  of  the  beam,  a  meclioual  area  of  WO  in. 
to  the  wrouglit-iron  plates  forming  the  bottom  of  the  beam,  on 
which  there  would  therefore  be  a  tension  oi  ionietliing  lem  than 
7^  tons  per  square  inch  of  sectional  area;  there  being  here  alwi, 
therefore,  with  tluN  itiaximuni  load,  a  strain  of  about  one-third 
of  the  breaking  strain,  the  uuilonn  losd  giving  lens  than  one- 
fourth  of  that  rttrain.  With  such  a  maximum  load,  there  would 
be  an  additional  load  uniformly  diittrihutetl  ovur  each  tranfiverse 
prder  of  Ji>tons,  which  may  be  treated  as  lialf  this  weight  at 
the  centre  of  the  girder.  The  total  possible  strain  at  the  contra 
of  the  transverse  giider  would  then  be 

25+38 
(35  -i-  ♦)  X  — ^ =  23^  tons; 

to  meet  which  maximum  strain  there  in  at  thin,  the  we.ikest 
uoint  of  the  girder,  a  sectional  area  of  'H  inches  to  the  cast- 
Iton  top,  on  which  there  would  he  therefore  a  crushing  atraiu  of 
•bout  lu^  tons  per  ttquaro  inch  of  sectional  area;  and  to  nieet 
which  maximum  strain,  there  is  also  at  this,  the  weakest  point 
of  the  girder,  a  sectional  area  of  3(i  inches  to  the  wrought-iron 
bottom,  on  which  there  would  therefore  be  a  tension  of  leiw  than 
6A  tons  per  square  inch  of  sectional  area;  there  being  therefore 
with  thts  maximum  load  a  strain  of  little  mure  than  one-fourtli 
of  the  breaking  strain. 

The  strain  for  all  the  other  parts  of  the  bridge  ue,  at  this 
maximum  load,  kept  within  the  limits  of  10  tons  per  square 


inch  of  sectional  area  on  the  cast-iron  in  compresuon,  and  of 
A  tons  per  inch  square  of  sectioDal  area  on  the  wrought-iron  in 
tenaion;  and  itn  strength  obtained  fntiu  tlic  niileii  ur  aide  hruclng 
is  taken  into  these  calculations.  The  advantages  obtained  in 
this  case  hy  the  use  of  cant-irun  In  the  top  of  the  beams  la  shown 
by  the  fact  that  had  the  beams  to  the  M4  feet  span  been  con- 
structed entirely  of  wrought-iron.  the  comparative  reMHtancc  to 
compreKsion  of  wrought  and  cast  iron  being  in  the  proportion  of 
16  to  4t>,  and  cast-iron  being  ^th  lighter  than  wroughl^iron, 
instead  of  the  313  tona  of  caxt-iron  which  now  form  the  top  of 
each  beam,  S'^^  tons  of  wrought-iron  would  have  been  necessary 
to  bear  the  same  amount  of  strain  within  the  required  limits; 
and  each  beam  becoming  from  this  addition  of  material  ^D  tons 
heavier,  its  strength  would  neceasortly  have  to  be  incre:ised  to 
bring  the  cont^tant  strain  on  the  material  from  its  own  weight 
and  that  of  the  roadway  within  the  required  limits;  and  the 
further  strain  at  the  centre  of  each  beam,  from  itn  additional 
weight  of  Jl»y  tuns  is  lUJiJ  tons,  which  requires  the  strenglheii- 
tng  of  each  beam  hy  an  additional  quantity  of  nietal  in  the  top 
of  137  tons,  and  in  the  bottom  of  110  tons;  and  in  so  increasing 
the  strength  to  maintain  the  constant  strain  on  the  loetal  within 
the  re<iulred  limits,  we  again  create  an  itdditional  weight  of  beam 
of  217  tons  to  be  further  provided  for;  and  it  will  be  found 
necessary  to  continue  increai^ing  the  strength  of  the  beam  to 
provide  for  the  additional  weight  so  accruing  until  »  further 
quantity  of  metal  of  179  tons  weight  has  been  added  to  the  top, 
and  of  145  tons  weight  to  the  boltoni.  \Vere  the  beams,  there- 
fore, entirely  of  wrought-iron,  each  beam  would  so  require  to  be 
lOHii  tons  more  in  weight  than  (the  ll!K>ton»)  it  actually  weighs 
as  constructed  with  the  carit-in>o  tup,  where  the  e«iiist9int 
strain  ts  within  the  required  limits,  which  would  c<insiderably 
more  than  duuble  the  cost  of  the  beam  as  designed  for  the 
centre  span  of  6Ui  feet. 

In  besms  entirely  of  wrought-iron,  a«  abore  aupnosed, 
although  the  constant  strain  is  barely  within  the  required  limit*, 
there  is  of  course  a  considt'rahly-increased  strength  for  any 
pRtising  load—but  it  is  uaeless,  ai,  with  the  maximum  po>&ihle 
load  on  the  beams  with  the  cast-iron  top,  as  pruvided,  the  strain 
is  within  the  limit  of  one-third  their  ultimate  power  of  resi-tance; 
and  this  stmin  is  far  above  that  which  would  he  given  by  any 
extreme  load  at  all  likely  to  be  put  un  it,  and  ut  least  fuur  time* 
that  of  any  probiiMe  load  ;  and  the  beams,  as  designed,  will  carry 
within  their  breaking  weight  six  time»  this  maximum  strain, 
which  greatly  exceedn  ttiat  from  any  probable  lojul. 

It  would  bealmobt  impracticable,  unless  as  a  tubular  bridge,  to 
construct  a  sightly  beam  of  this  depth  and  span  entirely  of 
wrought-iron  and  of  sufficient  strength  to  carry  the  required 
weight,  for  in  the  case  given  above  the  average  sectional  area  of 
a  wrought-iron  top  for  such  a  beam  would  be  1617  inches,  equal 
toaaolidmassof  wrought-iron  of  30*  X  30';  and  the  average 
i^ctional  nreu  of  the  bottom  is  1 146  inches,  equal  tu  a  solid  maus 
of  wrought-iron  of  3'  0"  x  S'  8";  which  in  ihe  top  of  the  beam 
gives  a  mass  of  metal  of  nearly  four  tinted  the  bulk  of  that  in 
the  beam  with  the  caat-iron  top  to  be  deult  with,  and  gives  in 
ihe  bottom  of  the  beam  a  mawt  of  metal  to  be  dealt  with  of 
nearly  l^  times  the  bulk  of  tiiat  in  the  beam  with  the  cast-iron 
to|i — involving  the  necessity  of  much  greater  breadth,  and 
creating  great  difficulty  of  disposing  of  the  ntaterial  required  in 
the  top  ndviuitageouaty,  otherwise  than  by  converting  the  beam 
into  a  tubular  beam. 

As  pine  possesses  a  tenacity  of  5  tons  per  square  inch  of  sec- 
tional areA,  or  one-fourth  that  of  wrought-iron,  whilat  its  weiuht 
is  only  T^th  that  of  wrought-iron,  it  becomes  a  question  whether 
the  difficultv  of  iihtainiug  such  a  junction  to  balks  of  this  mate- 
rial as  shaU  enable  a  series  of  them  to  posicss  an  uniform 
capacity  for  rewinting  a  strain  in  tension,  cannot  be  got  over. 
This  difficulty  arises  chiefly  from  the  sm-ill  aipacity  of  timber 
for  resisting  a  strain  tending  to  make  the  5bres  separate  and 
slide  on  eacn  other,  itx  capacity  for  such  a  itiain  beiii^  only  from 
-S  to  Ocwt.  per  !tuperticial  inch;  necessitating  at  the  Joints  such 
an  auxiliary  strength  as  whall,  with  the  reuistance  given  by  the 
timber  to  a  strain  so  conveyed,  equal  the  cjtpncity  of  each  balk 
to  bear  a  strain  in  tension.  Supposing  that  fur  the  wrought- 
iron  plates,  forming  the  bottom  of  the  centre  beamu  to  the  bridge 
as  shown,  a  bottom  compoaed  of  eight  balks,  each  19"  square, 
were  Hubsiiiuted,  and  that  the  joints  were  formed  by  scarfs  with 
anxilinry  plates  and  bolls  as  shown  (the  thickness  of  the  centre 
plate  being  taken  out  of  the  adjoining  balk  and  not  out  of  the 
joint)  we  should  obuin  an  area  of  3(>1  X  &  =  S8H8  inches;  but 
aa  nearly  ■^X\i  of  the  strength  of  the  timber  is  lust  by  the  bolts 
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and  plntea  paw^in^  through  it  it  the  several  jointf  we  can  only 
reckon  on  a  serviceable  area  of  t>fion  square  inrhes  capable  of 
beiirinf;  n  inaximum  wtrnin  in  lension  of  at  kafel  13.000  tons. 

The  ufift  of  Jeff'riett'ela'ttic  marine  fflue  in  connecting  the  bHika 
and  wTarfs  for  tlioir  whole  length  will,  it  is  believed,  to  a  ct»n- 
siderable  extent  lessen  the  plates  and  boltii  re<{uired  at  the 
juintit;  but  in  proceeding  with  the  present  atatcment  no  allow, 
ance  is  mnde  for  its  use.  By  such  a  Kuhutitution  65ft  tons  of 
wrought-iron  to  each  benm  would  be  abandoned  for  SSO  tons  of 
timber  and  about  100  tuns  of  iron;  showing  a  saving  on  each 
beam  in  weight  of  338  tons,  or  a  sHving  in  weight  on  the  two 
1*enms  to  the  centre  span  of  the  bridge  of  676  ions,  and  a  cost 
for  this  portion  of  the  beam,  if  we  estimate  the  wrought-iron  at 
SoA  per  ton  and  the  timbtT  as  high  even  as  8«.  per  cubic  fool,  of 
7H)0l.  instend  of  VJJUU.,  or,  on  the  two  beams,  of  H,800/. 
instead  of  3a,480/.  We  have  G76  tons  leas  of  constant  weight  to 
provide  for,  and  the  constant  tension  on  the  timber  bottom  for 

1919 
the  two  beams  becomes  (952 -7- 30^)  x    =  789S  tona,  or 

S9I9  tons  in  each  beam,  giviag  a  constant  strain  on  theavailable 
area  of  more  than  l|  ton  j>er  square  inch  of  timber  in  tension, 
and  with  the  tame  maximuni  load  as  siipixiMed  with  the 
wrought-iron  bottom  a  maximum  iitrain  for  the  two  beams  nf 


(9A9  -=-  30^)  X 


19\2  4-  1000 


=  l'j,099   tons,  or  6015   tons  on 


each  beam,  giving  a  possible  maximum  tension  on  the  available 
area  of  the  timber  bottom  of  3?  tons  per  square  inch.  The 
depth  of  the  l>eani  with  a  timber  br>ttoMi  should  probably  be  in- 
creaiM'd  about  3  feet,  and  the  maximum  possible  utrnins  should 
be  kept  below  3  tonn  per  sipiare  inch  of  section.  There  can  be 
little  doubt  that  the  trnntiverHe  girders  shouhl  have  n  timber 
bottom  and  a  cast-iron  tup  on  this  prinuiple,  as  balks  of  sufficient 
length  could  be  obtained,  and  the  joints  would  be  avoided. 


ON  THE  ORGANIC  CONTENTS  FOUND  BY  THE 
MU'ROWOI'E  IN  WATERS  SUPPLIED  FROM  THE 
TIIAMLS    AXn    OTHER   SOCRCES. 

lly  Edwin  Lankksteu,  M.D.,  F.R.S. 

[Report   nmde  to  the  Ditfrinrt  of  the  London   i^Wat/ord)  Sftring 
Water  Cwnpftiit/.] 

Monsai*  science  has  placed  in  the  hands  of  investigators  two 
principal  means  of  ascertaining  the  purity  of  waters,  and  their 
adaptation  to  the  pnrjjoses  for  which  they  are  employed  by 
man, — chemical  analy)<iK  and  the  microscope.  By  means  of  the 
former,  the  saline  or  inorganic  contents  dissolved  in  water  are 
aacertained,  whilst  by  the  latter  instrument  the  organic  beiogs 
which  arc  nourished  and  live  in  water  are  made  apparent. 

The  ofaservatiuna  contained  in  tlie  following  Report  have  been 
principally  confined  to  the  application  of  the  niiL-rn<iCope  for  the 
purpose  of  a-scertainitig  tlie  jmrticular  forms  of  plants  and 
nninials  fotind  in  tlie  waters  named.  Although  in  perfectkf 
pure  water  it  would  be  tmpnasible  that  either  plants  or  animak 
should  live,  yet  in  u  Ktute  of  nature  water  is  seldom  met  with 
that  does  nut  contain  the  elements  out  of  whii-h  plants  and 
animals  are  formed.  Of  the  varioiiH  elements  of  which  the 
whtdc  vegetable  and  animal  kingduinf^  arc  built  up,  there  are 
four  which  are  universally  preoent  in  plants  and  animals,  and 
which  must  consequently  ae  always  present  in  waters  where 
either  plants  or  animals  exiat.  These  are — carbon,  hydrogen, 
oxygen,  and  nitrogen.  These  elements  do  not,  however,  occur 
in  their  pure  form,  nor  would  they,  if  i>ure,  !)ubserve  the  nutri- 
tion tjf  organic  beings;  but  tbey  are  tound  more  especially  in 
the  form  of  carbonic  acid  and  ammonia.  The  first  substance 
contains  carbon  and  oxygen,  the  last  nitrogen  and  hydrogen. 
Just  in  proportion  uh  these  substances  abound  tcichin  certain 
limits  will  be  the  abundance  of  vegetable  life,  and  just  in  propor- 
tion to  the  vegetable  life  will  be  the  amount  of  animal  life. 
Plants  derive  their  nourishment  from  carbonic  acid  and  ammonia 
— animals  derive  their  nourishment  from  plants. 

The  natural  source  of  carbonic  acid  and  ammonia  in  water  is 
the  atmosphere.  \Vater>  exposed  to  the  atmosphere,  as  in  rivers, 
and  rain-water,  contain  thetie  substances.  An  additional  source 
of  these  substances,  in  rivers  and  wells,  is  the  presence  of 
organic  matter  in  a  state  of  decomposition.  »'herever  decaying 
vegetable  and  animal  substance*  or  excretions  are  found,  they 
give  off  these  gase^ — hence  one  of  their  uses  as  manures.     In 


proportion,  therefore,  to  the  introduction  from  without  of 
organic  mattery  will  be  the  increase  of  organismd  withio 
the  water;  and  as  in  climates  like  our  own  it  is  only  at  ceruin 
seasons  of  the  year  that  vegetation  is  active,  there  will  always 
be  in  such  waters  a  quantity  of  vegetable  and  animal  matter  ia 
a  state  of  decay,  always  disagreeable,  and  under  some  circum- 
stances likely  to  be  higlily  injurious  to  the  health  of  tfaoae  who 
consume  it  in  their  diet. 

The  sources  of  the  organic  matter  of  the  river  Thamee  are 
sufGciently  obvious  on  its  banks,  where  it  is  found  that  the 
sewers  of  almost  every  town,  village,  and  house  in  its  vicinity 
empty  thems»elveH  Into  this  river.  '1  hat  the  organic  matter  tbiu 
discharged  into  this  water  ts  not  all  decumposcd  and  taken  op 
by  Mi  vegetation,  is  proved  by  the  fueaX,  deposits  of  mud  abore 
the  influence  of  the  tide,  and  which  consists  principalljr 
animal  and  vegetable  matter  in  a  state  of  decay.  Th«  sour 
of  these  substances  when  they  exist  in  wells  are  eoaknge  fr 
manured  lands,  or  pcrcohitions  from  neigbbouriii;;  sewers 
cesspools.  Many  01  the  shallow  wells  in  London  present  fra 
this  cause  a  large  amount  of  oi^piitic  matter,  and  of^  those  saliu 
substances  which  are  the  result  of  chemical  changes  going  on  iq 
the  organic  matter  in  contact  with  the  oxj'gen  of  the  air.  Tbi^ 
saline  substances  thus  formed  are  principally  salts  of  nitric  acid^ 
which  is  formed  by  the  union  of  the  nitrogen  of  the  organic 
substance  with  the  oxygen  of  the  air.  These  salts  are  Icuuwa 
to  have  a  very  depressing  effect  upon  the  human  system. 

When  plants  and  animals  die,  and  their  tissues  are  exp 
tu  the  action  of  water,  many  other  substances  are  formed  beside 
those  resulting  from  the  comjiounds  of  the  above^mentione 
elementa.  Both  sulphur  and  phosphorus  arc  found  in  small 
quantities  in  animal  and  vegetable  bodies,  and  sulphuric  and 
phosphoric  acids  amongst  the  saline  ingredients  of  water. 
Through  these  substances  the  gases  known  as  stilphuretted  and 
phosphuretted  hydrogens,  more  especially  the  former,  are  pro- 
duced. The  action  of  these  gasee  on  the  system  is  very 
depressinc',  and  they  give  the  disagreeable  odour  to  water  that 
ha.s  beea  kept  for  a  few  days.  Very  small  quantities  of  urgiUliq 
mutter,  kept  in  contact  with  the  salts  of  sulphuric  acid,  as 
have  shown  in  my  work  on  the  '.Mineral  ^priiigsvf  Askern,'  will  ' 
serve  to  produce  quantities  of  sulphuretted  hydrogen  that  would 
destroy  all  vegetable  or  animal  life  in  the  wuter»  which  coa- 
lairied  it. 

Betii'les  the  elements  carbon,  hydrogen,  oxygen,  and  nitrogen 
and  those  of  sulphur  and  phosphorus,  there areothcr&containe 
in  water  which  exert  an  LnHueneeon  the  life  of  particular  plants.  J 
It  id  well  known  that  sea-weeds  will  only  live  in  water  containing 
chloride  of  sodium  fcommon  salt).     Laud  and  fresh- water ptaniel 
require  potash,  whilst  a  large  number  of  plants  flourish  in  pro- 
portion as  the  saltt*  of  lime  or  silica  are  present.     Where  these 
■alts  exist  they  encourage  the  growth  of  certain   plants,  and 
with  them  animals  which  would  havu  no  existence  wiiiioutthem. 
These  facts  will   expEuin  the  dilTerenco  observed  ia  different 
waters  with  regard  to  the  presence    of  organic  life,  and  the 
exiutciice  of  the  latter  must  be  regarded  us  one  of  the  best  testaj 
of  the  degree  of  Impurity  uf  the  waterK  in  which  they  are  found.! 

Before  speaking  of  the  results  of  a  microscojiic  exiiniinatioaj 
of  the  waters  hiippjied  by  the  Water  Companies  frtim   the  river] 
Thames  and  cither  sourco-o,  I  may  referto  those  facts  with  regard 
to  its  conilitiuii  which  arc  obvio\is   to   every  observer.     That   it 
must  contain  large  quautltieii  of  organic  matter,   is  evident  by 
the  sewage  of  the  towns  on  its  banks  being  emptied  into  it.     iK-i 
runs  also  through  a  highly-cultivated  diittrict  of  England,  so 
thut  the  surface  drainage  which  necessarily  falls  into  it  is  mure 
than  usually  charged  with  organic  matters  from  the  manure 
employed  in  cultivation.     As  a  proof  of  this,  it  mny  be  stated 
that  vegetation  has  been  obeerved  to  be  more  prolific  in  the 
river  after  heavy  rains,  and  Dr.  Angus  Smith  states  that  ut  such 
times  It  is  richer  tn  saline  contents. 

Throughout  the  whole  extent  of  the  Thames  from  which  the 

1>reseiU  Water  Companies  obtain  their  supplies  (including  the 
^anibeth  (.'rvmpany  at  Thames  Ditton),  banks  of  a  black  deposit 
exist,  which  consist  principally  of  animal  and  vegi-tublc  iMfria 
in  a  state  of  decomposition,  and  which  abounds  with  animal  and 
vegetable  life.  In  the  summer  season  the  Thames  abounds  with 
aquatic  flowering  plants  belonging  to  various  species,  whicb 
grow  from  the  beds  uf  mud  on  its  sides,  and  indicate  by  their 
luxuriance  the  large  supply  of  manure  tbey  receive.  Variotis 
suecies  of  Confervas  are  also  abundant.  The  Thames  aJee 
abounds  with  fish  and  various  forms  of  invertebrate  animals 
easily  detected  with  the  naked  eye.     Mollusca  belonging  tu  the  j 
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8«n«ra  Linneus,  Planorbis,  Unio,  Cyelu,  Pnlludioa,  Neritinn, 
And  others,  nre  I'cry  numer«u».  The  l&rvn  of  almiMt  innume- 
rable forniK  of  insects  are  found  in  it«  mud,  and  on  the  atones 
on  its  bnnkfl.  Visible  forms  of  Aunelidea,  amongst  which  may 
b«  mentioned  thL>  cummon  leech,  with  other  Hpocies  of  the  same 
genuK,  occur  in  fireat  ntimb«n<.  Various  epeciex  of  water-ttpider 
are  common.  CruBtaceona,  from  the  larger  forms  of  the  fresh- 
water shrimpfi,  down  to  the  microscopic  Cyclops  and  Daphnia, 
which,  MCHrcely  ttecn  aii:if(]y,  by  their  ntimherK  frequently  fo^'*^  > 
yellow  colour  to  the  water,  are  among'st  the  most  abundant  formti 
of  its  animal  life.  Of  the  Kadiute  animatti  the  Hvdra  with 
Crii^tatella  and  other  formo  of  ^ophyte«  are  fre()uentry  present, 
wbiUt  the  fresh-water  apon^e  (spongilla  fluviatilifi)  in  found  in 
some  places  in  f^TeHt  abundtioce,  and  its  >«picul»  form  a  part  of 
the  depOMl  of  the  purest  KpeuinicnH  of  the  water. 

The  plants  and  animals  whoije  existence  and  true  nature  are 
revealed  by  the  microjicope  are  much  more  numerous  than  those 
diM:over<ihIe  by  the  naked  eye.  The  mode  of  proceeding  in 
urder  to  examine  these  creature*  as  they  exist  in  waters  Fiupplied 
by  the  London  Companies  wan  an  followH:  'I'he  waters  were 
collected  and  sent  in  bottles  numbered  and  labelled,  fto  that  they 
could  be  identiBed.  After  havinff  been  placed  in  various  Hitii.i- 
tions,  thev  were  examined  as  to  whether  any  creatures  visible 
to  the  naKed  eye  were  floating  about.  The  clear  water  was  then 
poured  off  with  the  exception  of  about  two  ounces,  which 
contained  whatever  of  animal  and  vegetable  matter  had  been 
deposited,  as  well  as  the  mnjority  of  the  living  orffanisms  to  be 
found  in  the  water.  Thefcc  depoKtta  consisted  of  decnni|Kiirin^ 
nnimal  and  vog'etable  matter,  nnd  also  living  plants  and  animals. 
A  Inrfce  quantity  of  the  deposit  was  composed  of  disorganised 
tnalter,  Mrmetimes  quite  black,  at  other  tinted  of  n  brown  or  a 
light  yellow  colour.  Frequently  In  the  midst  of  this  matter 
could  be  seen  portions  of  animal  and  vegetable  tis^^uu  in  a  less 
decomptnted  state.  Portiona  of  wiK>dy  tissue,  spiral  vcAHela, 
cotton  hairs,  fragments  of  leaves,  and  parts  of  small  branches, 
aeedti  of  water-plan ta,  and  pieces  of  woikI,  were  frequently 
observed.  Of  animal  remains,  the  lega  and  cases  of  the  cru;^ 
tacea  were  moat  common,  hut  piecev  of  the  sklnti  of  the  larva; 
of  flies,  as  well  as  the  bairn  of  animals  and  even  portions  of 
muscular  Hbre,  were  not  unfrciquent.  It  ia  from  such  suhstance* 
as  the^  that  living  organisms  derive  their  fond,  plants  the  gases 
which  they  need,  and  some  animals  their  usual  nutriment. 

■  The  PUA.vTS  discovered  by  the  microscope  belooj^ed  to  the 

■  families  Confervacee,  Desmideie,  Uiatomaecw,  and  Fungi. 

■  The  Omfirvuette  are  generally  inhabitants  of  fresh  water. 
Although  many  of  them  grow  in  pure  waters,  certain  forms  of 
them  are  adapted  to  almost  every  condition  of  impurity.  Thug 
I  have  found  Calolhrix  uivea  and  Kpecius  of  Oiicillatoria  in  the 
sulphureous  waters  of  Harrowgiite,  Askera,  Molfat,  and  of  other 
places  where  these  sprinfs  exist.  The  same  plants  are  also 
present  in  waters  highly  charged  with  night  soil  or  the  refuse  of 
towns.  The  portions  of  these  plants  round  in  the  Thames 
water  belonged  to  those  forms  which  are  generated  in  the  above 
circumstances,  and  may  certainty  be  regarded  as  indicative  of 
the  impurity  of  the  water  in  which  they  were  found. 

The  Dejtmidtur  are  all  of  them  micrusctfpic  plants,  which  are 
found  in  most  abundance  in  still  waters;  they  would  therefore 
not  be  expected  to  occur  in  abtindance  in  waters  procured  from 
a  running  stream.  Several  sp(>clefi,  however,  have 
been  found  in  the  waters  supplied  by  the  Cora- 

■  paaieSf  and  great  numbers  in  the  mud  of  the 
FThames  procured  in  quiet  spots  far  above  Ted- 

dington  Lock.     In  the  case  of  water  procured 

from  the  Lambeth  Company's  supply,  which  had 

stood  for  a  few  days  ex|H>sed  tu  the  air  of   a 

room,  the  bottom  of  the  vessel  was  observed  to 

be  green,  and  on  examination  tliis  colour  was 

fuuiid  to  depend  on  an  immense  quantity  of  a 

small  Desniidian,  the  Closterium  setaceum.    An 

example  of  one  of  the  moat  frequent  of  these  plants  U  shown 

in  fig.  7. 

The  Fungi  are  plants  rather  of  the  land  than  of  the  water. 
They  are  found  wtierever  animal  or  vegetable  matter  in  decom- 
posing in  the  air.  Some  of  the  species,  however,  arc  found  in 
the  water,  and  in  most  of  the  waters  which  I  have  examined 
the  well-known  fibrillte  of  these  plantK  have  presented  them- 
selves. They  were  in  considerable  numbers  in  the  waters  taken 
[■from  covered  wells  94  feet  in  depth,  in  the  city  of  Brussels. 

The  DiatirmacetT  are  by  fur  the  most  abundant  forms  of  plants 
ief  a  microscopic  siae  found  in  water.     These  beiogs  are  endowed 
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with  movement,  and  were  at-  one  time  re^rded  ss  animals- 
Their  distinguishing  peculiarity  U  that  they  possess  a  solid 
framework  of  flint,  which  is  covered  with  a  membrane  of 
v^etable  matter.     The  specimen  (fig.  I)  ia  an  example  of  a 
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very  common  form  of  these  beings,  in  the  Thames  water.  The 
flint  they  contain  in  their  substance  must  hsve  been  derived 
from  the  waters  in  whidi  they  live,  and  they  arc  always  indicative 
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of  a  rater  containing;  iilex  as  an  ingredient.  I  have  fuund  tome 
form  or  another  of  thene  Dintomaceiv  in  all  the  watent  uhtcli  1 
bave  tttamined.  They  sometimes  ciotho  other  sulictances  in 
duitera,  ut  is  the  cAse  with  the  ijynedra  L'lna  (tig  4).  As  met 
with  in  the  water,  they  are  mixed  with  the  other  forms  of  animal 
and  vegetable  life  ajs  iireKented  in  fie.  ?.  The  mode  of  dL>velo|>- 
meot  of  these  plants  Is  not  known,  out  it  is  probable  that  they 
are  propagatea  by  minute  spores  which  evade  the  fjltration  to 
which  waters  are  usually  Bubjected  (figa.  3,  4,  ^,  (•).  It  is  not 
always  easy  to  identify  tlie  spores  or  reproductive  cells  of  indi- 
vidual Hpecies  of  plants,  but  in  almost  every  instance  I  found 
amongst  the  dcconipw?ing  d'hrU  of  the  watera  examined,  the 
spores  of  some  of  the  lower  fnrma  of  plants. 

The  microtwopic  furmy  of  a.miial  life  found  in  the  waters  tent 
me  for  examination  were  very  numerous  imd  belonged  to  neveral 
farailies.  I  have  alreadv  spoken  of  the  visible  forms  of  Crustacea. 
Many  of  the  smaller  kinds,  called  Entomustraci,  are  only  difl- 
cemablo  hy  aid  of  the  microscope,  although  some  species  can  be 
eanily  detected  with  the  naked  eye  when  floating  through  the 
water.  The  most  common  form  of  these  creutiirm  is  the  Cyclops 
^oadricomis  (fig8.v«>,  2l,and  '^).  The  next  moct  common  form 
is  the  Chydorus  sphericus  (tig.  S3). 
These  creatures  are  to  be  found  all  the 
year  round  in  waters  about  the  metro- 
polis^ but  they  are  more  especially 
abundant  in  the  summer  months.  They 
are  carnivorous  in  their  habits,  and 
indicate  not  only  that  waters  contain 
organic  matters,  but  that  plants  have 
been  formed  and  that  these  plants  are 
inhabited  by  smaller  aoimaJa  oa  which 
they  ^tey. 
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But  few  of  the  true  insects  in  their  perfect  state  are  found  in 
the  filtered  waters  itupplied  for  use  in  London,  although  water- 
beetlcK  and  other  forms  abound  in  the  open  Thames.  The  eggs 
and  larvw  of  insects,  however,  are  not  uuconinion.  Many  of  the 
KcuropterouR  and  Dipterous  insects  deposit  their  ova  on  pliinlu 
in  the  water,  and  after  they  are  hatched  the  larvs  live  on  the 
plants  and  on  the  organic  deposits  of  the  river.  Some  plants 
obtained  in  the  month  of  May  in  the  River  Thames  were  literiUly 
covered  with  the  larvie  of  a  small  fly.  Such  Inrvm  fire  not 
always  easily  discoverable  from  nome  permanent  f(>rm«  of  arti- 
culated animals  belonging  to  the  family  of  Annelides,  a  family 
to  which  the  leech  belongs.    A  creature  evidently  related  to 


this  family,  and  known  by  the  erroneous  name  Vibrio  fluviattGa, 
was  found  present  in  every  specimen  of  water  submitted  to 
examinatioti  (fig.  1!>).  Tbeite  creatures  are  always  found  in 
greatest  abundauce  where  the  deposit  is  thickest  and  blackest, 
and  are  most  numerous  wbere  tne  waterv  oootaia  tbe  lavgcit 
quantity  of  organic  matters  in  a  ijtate  of  decay. 


PI9. 19.— Vlbrla  flutlfttaUa.  nagaiSad  100  AaoKtnv, 

The  creatures  mentioned  last  resemble  some  of  the  fonni  of 

Entozoa  or  worms  found  inhidjiting  man's  body,  and  it  Is  a  grave 

tiueslion   for  consideration,  from    whence   these  creatun*  an 

iiitrvduoed  into  the  body.    It  is  almost  certain  that  thoy 
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not  generated  fie  nmv  in  the  human  body,  and  consequently  that 
their  eggs  or  some  form  of  their  existence  are  introduced  from 
without.    From  what  is  already  known  of  the  history  of  tbfl 
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ore»tures  in  the  Iow«r  animalfl,  it  is  probible  they  nre  introduced 
into  the  Gy«t«m  with  the  wstcr  which  is  drank.  Thus  it  i« 
known  that  the  Hticklebark  wnllow-H  the  eggi  of  ■  spcciefl  of 
«ntozoA  called  ItothriocepbaluA,  but  whilst  inside  the  mh  these 
eggs  never  devt'l<>]ie  into  n  perfect  entozoon;  hut  if  the  fish  is 
eaten  hy  a  bird,  tlie  rrenture  becomes  perfectly  developed.  The 
Gordius  or  h&ir-worm  deposits  its  efTfrs  in  wiiter,  hut  the  egg» 
are  not  developed  in  this  position;  they  are  firyt  swallowed  by 
insectd,  and  in  ihlii  poHition  the  efrg  is  hutched,  produces  the 
ffordius  which  becomes  impreg^nated,  and  CKcapes  fnim  the  insect 
into  waterit  where  it  deposits  its  eggs.  The  c^^  nf  u  species  of 
tape<wiirtn,  when  swallowed  by  a  rat  or  mouse,  will  not  produce 
perfect  tape- worms  in  the  inside  of  thotie  crealuro^,  but  if  they 
are  eaten  hy  the  cat  or  do^,  then  the  perfect  tape-worm  is  pro- 
duced. Many  nther  inKtanci»  mif^ht  he  quoterl  to  ahuw  that  it 
is  not  imprubahte  that  some  of  the  formR  of  animal  life  which 
abound  in  waters  containtiif?  organic  matter,  are  transitionary 
Stales  of  those  permanent  forms  of  aniniaU  which  infest  the 
.Iwdy,  and  sometime*  even  destroy  human  life. 


■tiCnlllKl  SUOiltanMUra. 
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Of  the  animals  made  conspicuoua  hy  the  microscope,  none 
ba%-e  more  varied  habits,  or  present  so  hi^li  an  organisation  for 
their  small  size,  as  the  Kotifem  or  wheel-animRculeA.  These 
creatures  like  the  Kntomostrnrous  Crustacea,  ore  montly  car- 
nivorous, and  inriicale,  where  Ihey  are,  that  lower  forms  of 
antmai  life  ore  present.     In  the  waters  examined,  I  have  been 


enabled  to  identify  twelve  species  of  these  creatares.  The 
apecteii  reiiresented  by  figs.  21,  25,  26,  27,  may  he  regarded  as 
type?  of  tne  forms  which  these  animals  assume. 

AinoMRMt  the  first  organic  boinjjM  which  are  brought  into  exist- 
ence hy  the  presence  of  decompoaing-  animal  and  vegetable 
matters  nre  the  Infusoria.  These  crealurea,  which  a  little  time 
a<o  were  unhet^itatingly  classed  as  animals,  must  now,  many  uf 
them,  be  regarded  as  plants,  as  the  function  they  perform  in  the 
waters  tn  which  they  are  found  is  to  organine  the  carbonic  acid, 
ammnnin,  and  other  gases  which  arc  given  off  during  tho  decom- 
position of  organic  substances.  To  plantH  rather  than  to 
animalti,  we  may  refer  tsucli  formH  as  those  pre^^ented  hy  figs.  11, 
13,  li,  17,  and  Iri.  Although  there  is  no  doubt  that  these  beings 
are  wieety  adapted  to  take  up  those  matters  which  would  he 
more  injurious  were  they  not  present,  it  should  be  recollected 
that  wherever  tliey  exist,  they  indicate  the  presence  of  tjub^tancee 
which  cannot  but  be  injurious  when  taken  into  the  human 
system. 

Of  the  animal  character  of  many  of  the  creatnre^  belonging 
to  this  famil?  there  can  be  no  doubt.  Such  are  the  group  of 
which  fig,  8  \n  tho  type,  and  which,  when  in  the  water,  can  be 
seen  to  devour  many  of  the  eraaUer  forms  of  animalcules.  Buch 
appear  also  to  be  the  various  forms  of  Vorticellins,  fig.  ^  a^ 
fig.  IS,  atid  fig.  16.  Thciie  creatureu  are  found  adhering  to 
portions  of  decaying  matter,  and  living  on  the  more  plant-like 
forms  referred  to  above.  Many  of  the  Infusoria  are  adapted  to 
living  in  circumstances  which  would  destroy  the  life  of  higher 
animals.  Thus  with  the  planta  of  the  sulphureous  waters  I 
invariably  found  associated  forms  of  Infusoria  adapted  to  live 
upon  the  plants  growing  under  these  circumstances.  Such 
forma  as  ilifwe  presented  by  fign.  »,  10,  and  15,  are  found  where 
lieoom  posit  ion  of  organic  matter  is  going  on  most  actively. 
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There  is  another  gronn  of  animals  which  nre  perhaps  lower  in 
organisation  than  tne  Infusoria,  and  which  contribute  to  the 
adulteration  of  the  water  of  rivers;  these  are  the  spttnges.  The 
fresh-water  Sponge  (Spongilla  fluvjatilis)  has  the  solid  porta  of 
its  body  made  up  of  siliceous  (Hinty)  suicula,  and  when  the 
animal  part  dies  the  s)iicula  remain,  ana  are  often  presented 
uitdcrthe  microscope. 

The  waters  examined  were  as  follows:— 
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1.  Sew  Rir«r  watCT,  three  quart  bottles  of  which  wnre  sent 
me  from  19,  BuckinKhsitD-^trpct  on  the  9th  of  Mny;  they  were 
(l»tpd  May  6th,  and  «i|^ed  James  Fry.  1  al^to  received  from 
Dr.  Clark  a  pint  bottle  of  voter,  which  he  stated  he  had  pro- 
cured from  the  top  of  the  water  at  the  nprinir  at  ChidwelK  In 
all  these  cAses  the  water  prenented  a  conHiderable  deposit  of  a 
liirht  hrown  colour  after  Ptandinjf  a  few  hour*.  In  two  bottles 
out  of  the  four,  Btnall  entnniOtttra('oii<^  crut-tHcea  could  be  seen 
fofttin^  about  with  the  naked  eye.  With  the  exception  of  the 
M'est  .Middlesex,  the  New  River  water  pr^ented  the  grentest 
number  uf  Aprms  of  animjU  and  vegetable  life. 

V.  ^^Ater  of  Lambeth  Company  supplied  from  Thame<i  Pitton. 
Six  specimens  of  this  water  were  sent  me:  three  labelled 
May  Gth,  and  sent  to  my  huuse  May  Sth;  two  sent  May  22nd, 
siui  one  jMay  29th,  all  sijrned  Jame*  Fry.  These  specimens 
differed  little  from  each  other,  either  in  the  f^eneral  appparaneo 
of  the  water,  the  amount  of  depont,  or  the  number  of  species  of 
plants  and  animals  found  in  the  deposit.  The  deposit  wav  not 
so  dark  in  mlnur  nor  in  «o  larfce  (juantitv  as  in  either  the  New 
Ri  vet.  West  Middlesex,  or  Surrey  Sand  waters,  but  it  presented. 
w  ithin  three  species,  ai  many  formi  of  animal  and  vegetable  life 
as  any  of  them. 

3.  West  Middlesex  Company.  Three  specimens  of  this  water 
were  sent  me,  and  dated  May  Sth,  and  si^ed  James  Fry. 
Sinple  specimens  of  a  small  entomnstracous  crustacean  were 
seen  float  iiitfnhout  the  water.  The  deposit  was  of  alight  brown, 
and  considerable  in  tptantity.  Of  all  the  waters  examined  it 
presented  the  greatest  variety  ax  well  as  the  i^entest  number  of 
forms  of  plants  and  animnlH.  When  exposed  for  several  days 
to  the  action  of  li^ht,  the  vegetation  nf  (^onfervw  and  other 
plants  at  the  bottom  of  the  vessel  was  greater  in  this  water  than 
any  of  the  others  I  received. 

4.  Water  cnllertefl  from  the  Surrey  Sands  near   Famham, 

froposed  by  the  flon.  W.  Napier,  and  adopted  by  the  Board  of 
(ealtli.  They  were  ^ent  to  my  house  on  the  15th  and  16th  of 
May.  and  examined  by  me  at  various  dates  from  the  17th  of 
May  to  the  5th  of  June.  They  were  marked  as  follows:  B.  S.  I, 
Rramkhot;  B,  S.  «,  Barford  Mills;  B.  S.  3,  Conford  House; 
B.  S.  4,  Sweet  Water  Pond;  B.  S.  5,  Nurthfleet.  They  had  alt 
a  lipht  yellow  colour,  a  rather  plentiful  dark  brown  defiosit, 
and,  on  exposure  to  li^ht,  the  bottom  of  the  vpKxei  presented 
n  flreen  appearance,  from  the  ^:rowth  of  a  species  of  Conferva. 
Althoucrh  the  depn-iit  whp  much  the  same,  the  variety  of  specie* 
of  animals  and  phmtK  found  in  thexe  waters  varied  conHiilerably. 
Thus,  B.  S.  I,  gave  VI  species;  B.  S.  9,  gave  SI  species;  B.  3,  3, 
puve  11  species;  B.  S,  4,  pave  10  Hpecies;  B.  S.  A,  ftave  10  species. 
These  waters  contained  fewer  Diatimiaceie  and  a  larger  number 
of  infusorv  animalcules  than  any  of  the  others  with  the  exception 
of  the  West  .Middlesex. 

5.  IV^ater  from  wells  at  Brussels.  There  were  three  green 
fflass  bottloB-fuU  sent:  the  first,  labelled  "No.  I.,  from  a  deep 
well  at  HruBsels  91  feet;"  another,  "No.  II.,  from  a  well  in  the 
middle  of  BrusseK  Place  dcs  Barricades.  54  feet  deep.  Mar 
11,  1852."  The  label  of  the  third  was  lost  after  it  reaelfeil 
my  house.  All  these  waters  presented  a  copimis  deposit,  which 
consisted  of  crystalf,  part  of  which  were  dissolved  up  by  hydro- 
chli>rii;  acid,  and  part  resisted  this  agent.  'I'hc  former  were  (iro- 
bably  curhonate  of  lime.  Amongst  the  deposit  were  pr)rtiun3  of 
decomposiiijf  vegetable  matter  and  a  certain  number  of  plants 
and  niiinnilA.  The  water  having  been  nhtuined  from  dre[i  wells 
and  kept  in  dark  glass  bottles  was  not  in  s  favourable  condition 
for  thedevelnjimeut  of  organic  beings. 

6.  Orand  Junction  Company.  The  water  was  obtained  from 
the  pipi!  and  cistern  nt  ^y,  'Hd  Burlinjiton -street.  TJie  wiittT 
was  examined  fr<in»  the  pipe  fnini  the  ciHlern,  and  after  it  hmd 
been  submitted  to  the  action  of  the  house  filter.  This  water  did 
not  prfpent  su  great  a  variety  of  formw  n«  many  of  the  others, 
hut  the  forms  that  presenteif  themselves  were  very  nmneruus, 
especially  the  Diatomnres.  F^ven  after  the  mo»^t  careful  filtering 
by  one  <if  Lipncombe's  filtent,  it  proented  thu  fulliiwing  olijectb: 
1.  Portions  of  woody  fibre;  9.  Navicula  elongntn  (fig.  3);  3. 
Aciintiphrys  Sol  (fig.  17);  1.  Numerous  Munadiiiie  (fig.  a,  j(f) ; 
5.  K<ft|)oda  Gucullus  (fig.  II);  G.  Species  of  Uiatomaceut  (figs. 
I — 6);  7.  Uvella  viresi-ens. 

7.  Wiitford  Sjiring  Water.  Of  this  I  have  examined  several 
gpecimenn:.  fioftened  and  unsof^ened,  sent  me  by  Dr.  Clark  from 
Id,  Burkinghum-Htrect.  brought  by  Mr.  Pugald  Canipbelt.  In 
Bouie  of  the  first  uf  these  fipecimens,  tracer  of  organic  matter 


were    found,   but  after  further  examiaatioD  tt  was  dis 
that  this  was  probably  owing  to  thedifficulty  of  obtaining'! 
mens  from  an  open  spring  free  from  organic  matter.     In/ 
mens  collected  with  care,  and  especially  when  S4iftened. 
found  as  free  from  urganie  nutter  as  distilled  water  itself. 


AEViBixra. 

A  TrmUmmRurai  Architecture.    By  W.  J.  Gsat,  Ar«h? 

Edinburgh:    Liznrs.  1853. 
We  hare  several  times  imprewied  on  our  readers  the  impor 
of  this  rising  branch  of  practice,  on  which  any  information  ! 
f  aluable.     In  the  work  now  before  us  Mr.  Gray  gives  the  resul^ 
of  his  own  experience    in   the  construction   of  several   farmj 
^rm-houses,  cottages,   manses,   and   schools,   the   specification 
and  drawings  of  which  constitute  the  chief  material;  and  ■_ 
these  are  very  full,  the  plate.s  of  thenotelves  numbering  forty- 
eight,  with  full  details,  the  character  of  the  work  may  be  well 
enough  appreciated.     It  is,  indeed,  material  of  this  kind  wh' 
is  uow  chiefly  wauled. 

Prttgreju  m  Art  and  Ardiitstiurfy  irttK  PrteedentM  far  Omammt. 
By  JouN  P.  ScoDo.'c,  Ardiitect,  M.K.I.B.A.    London:  Bc^ue. 

1H5^. 

We  have  already  had  the  opportunity  of  laying  before  our 
readers  Mr.  Seddon'ii  views  on  the  promotion  of  architecture, 
having  given  full  reports  of  the  papers  read  h%'  him  before  the 
Architectural  A^^Miciation,  which  form  the  basis  of  the  present 
vohinie.  This  precludes  us  from  noticing  it  at  that  length  which 
the  importance  of  the  subject  would  otherwise  demand ;  hut  we 
think  it  ri^ht  to  ob)f«rve,  that  in  the  present  work  we  have  a 
complete  expoKttion  and  carefully-digested  treatise  on  the  subject 
matter,  with  very  copious  illustnitions,  serving  as  a  ver\*  uaefii) 
compendium  of  the  le&thetics  of  the  Pointed  styles.      In  the<e 

Clates  the  varied  characteristics  of  the  cootinental  stylea  wiU 
e  muct  readily  studied. 

Statentetit  qfSath*  and  JTiuhhowreg.    Bv  P.  PeichabpBaly.  C^ 
London:   Effingham  Wilson.    1K5S. 

Among  the  various  good  meatures  taken  by  the  CommittM 
for  Promoting  Baths  and  Washhouses  forthe  Labouring  Cla.9sei^^ 
has  been  that  of  directing  Mr.  Baly,   their  engineer,  tu  publifl|^^| 
a  Ktatenicnt  of  their  proceedings.     To  professional    men  thiBH 
will  be  interesting,  because  it  gives  full  information  as  to  the 
working  of  such    establishments;  and  the  more  so,  bec^iuse  ll 
gives  such  convincing  facts  as  to  their  yuecess  as  must  lead  to  a 
great  extension  of  the  system  in  our  provincial  town*.     Baths 
and  wHshhouHCA,  honever  coni|)letc  in  their  individual  examples 
and  details  are  as  yet  in  their  infancy,  for  they  will  hereafter 
be  absolutely  nccesnary,  and  itrseparahle  from  town  organiaation, 
a<>  other  public  buildings  are  now  rectigniseil  to  be. 

^^e  should  have  liked  to  have  gone  more  fully  into  tbe 
subject,  as  Mr.  Buty's  report  enables  us  to  do,  but  want  of  space 
unfortunately  prevents.  We  rannot  refrain  from  remarking, oc 
a  caution  to  nur  architectural  friend^,  that  much  remains  to  be 
done  in  the  way  of  economy,  by  adopting  the  cheapest  materials 
and  means,  su  as  to  reduce  the  cost  of  building.  We  should, 
above  all,  deprecate  expenditure  iit  ornament,  though  Mr.  Baly 
shows  a  Kniall  establishment  can  be  Tormcd  fur  'iS60i.  ^Ve  shall 
very  probably  revert  to  his  work  next  month. 

A   ConciM  jTVfti^'w   oh    Eccentric  Turning.     By   An  Amati:u| 
London:   Feiham  RichardMin.   1859. 
The  object  of  this  treatise  is  on  the  plan  of  Mr.  IbbetMm^, 
to  furnish  a  familiar  guide  to  the  use  of  the  lathe.     The  writer 
takes  as  his  standartl  one  uf  HoltzApffel's  lathes  with  eccentric 
and  oval  chuck>^  division-plate,  slide-rest,  and  drilling-frame, 
and  bases  his  instructions  accordingly.     It  is  a  peculiarity  of 
tlie  book,  and  will  be  a  recommendation  to   many   parties,   that 
the  wliolc  of  the  illuslrutionn  of  the  book  and  binding  wer* 
turned  on  boxwood  and  metal  by  the  author  himself,  who  h 
further  worked  off  the  impressions  with   .Mr.  Cowper's  parlu 
printing  presses.     U'e  think  this  ityslem  of  decoration  migln  b« 
practicallv  applied  for  wood  engravings  and  bookbinding  more 
extousively  thau  it  i)«,  and  that   the  lathe   might  become 


THE  CTVIL  EKGDsTiiER  AKD  AnCHITECT'S  JOUBXAL. 


409 


'  ^MHtoorr  of  tlie  wood-cn^iver  as  nf  the  copper-plate  enf^ver. 
The  Rutbor  of  the  bouk  before  us  giveft  many  useful  instriirtiDriA, 
bT  which  patterns  invented  by  Mr.  Ibbetson  for  complex 
apparatus  are  adapted  to  the  common  lathe. 

Pbtu  pxr  PnteeHitg  Halltmy  Train*.  By  J.  P.  WacbTib,  C.E. 
Kottenlam.  lft.SS. 
The  plans  for  the  protection  of  niittray  trains  are  numerous; 
but  when  they  are  presented  in  a  practical  shape,  as  thi«  is,  imd 
come  from  a  practical  ninn  like  Mr,  Wachter,  they  merit  atten- 
tion, and  therefore  we  commend  his  invention  to  the  notice  of 
the  railway  engineers. 

RaUwap  Machintry.  fly  Da.mki.  Kinnf-ar  Clark,  Engineer. 
London:  Blackie  and  Son.  Fart  Xl\'. 
'We  have  every  reason  to  confirm  the  antiripiitions  which  we 
have  fiist  held  as  to  thii«  work,  and  which  have  been  siijrported  in 
its  pwwresf*!.  It  is  one  of  the  cheapest  and  inu«*t  uaefiil  works 
wliich  ha»  been  offered  to  the  ]>r»rtical  mun,  iind  happily  com- 
bines amplitude  of  denign  with  copiousness  of  detail,  the  text, 
too,  well  supporting  the  engraved  illuslratitins.  'Ihe  part  on 
the  Locomotive,  now  before  us,  gives  full  evideDce  of  this. 

Society  of  Artt. — The  Society  have  published  their  usual  list 
of  subjects  for  which  they  offer  premiunm.  and  it  shown  a  praise- 
worthy and  enlightened  zeal  for  the  promotion  of  industrial 
interests.  We  therefore  beg  to  call  the  atteiititm  of  profehKional 
iner<  and  mechitiiicK  to  the  subject,  as  it  is  de-^ir.ihle  that  every 
means  should  l>e  taken  for  promoting  the  uhjects  uf  the  inrcicty. 
The  list  may  be  obtained  at  the  rooms  of  the  Society. 


ON   ECCLESr.'VSTICAL   DESIGN. 

By  Sajji[(x  Hi-oQiss. 

[AMraet  tif  a  Paper  read  at  the  Liverpooi  ArchUtctnrat  Sorittff.'] 

Mr.  HroiiiNs,  in  introducing  the  subject  Mtid,  one  of  the 
results  of  the  late  extravagant  influence  allowed  to  precedent 
and  of  the  undue  attention  paid  to  style,  hns  been  fnrgct fulness 
of  those  eternal  principles,  by  the  npplication  of  which  we  can 
alone  arrive  at  real  beauty  in  architecture.  Anti<|ii»rtHn  research 
into  the  art  of  the  past,  discrtmiuntion  of  distinctions  in  style, 
anxiety  after  chronohigioal  truth  in  the  recombination  of  ancient 
elements  hnd  left  little  time  or  inclination  for  studv  of  the 
principles  of  architecture  itself,  for  gHining  a  knowledge  of 
those  laws  that  are  binding  upon  all  styles  and  that  cannot  he 
suspendefl  in  favour  of  any;  and,  eonseipiently,  ignorance  of 
the  conditions  of  beauty  hud  iirmluced  n  nitittitude  of  building 
which,  however  correct  in  ptyfe,  do  not  give  full  satisfaction  to 
the  ntiiid.  Before  proceeding  further  he  exiircs»ed  a  hope  that, 
in  pointing  to  what  he  deemed  the  errors  ui  styles  and  schools, 
it  would  not  be  supposed  that  he  hnd  any  ef<peci.il  nllusion  to 
works  in  Liverpool  or  iti  vicinity.  He  thought  that  many 
churches  and  other  structures  lately  erected  in  that  neighbour- 
hood declare  the  relative  rank  of  Liverpool  in  architectural 
tftleot  to  be  high.  On  several  works  of  late  emanation  from 
the  profcision  in  Liverpool,  of  both  styles,  he  himself  had  looked 
with  admirutioQ;  thoo^h  he  might  have  regretted  at  the  time 
that  to  a  grenter  fir  less  extent,  talent  hnd  been  misapplied,  or 
purpose  niisuiiden«toud.  He  entered  hI  length  into  the  subject 
of  proportion,  particularly  in  reference  to  spires  and  towers, 
and  illuiitrated  his  remiirk.s  by  reference  to  various  rathedruls 
and  churcbciis,  and  concluded  by  correcting  what  he  deemed  an 
error  of  Kuskin  on  the  subject,  who  apeiiksof  the  pinnacle*)  being 
tlie  third  term  to  the  Hpire  and  tower;  be  said  that  the  writer 
had  mistaken  the  meaning  of  the  term  proportion,  as  used  by 
architectural  nnterx,  and  underi>toud  by  Ibeprufession  generally. 
He  treated  on  the  proper  connection  of  spire  and  tower,  and 
alluded  to  a  remitck  of  .Mr.  Britton,  who  hud  found  fault  with 
Salisbury  spire,  lie  said  the  chief  scope  for  feeling  in  much 
structures  consists  in  adju&ting  the  tower  to  the  harmonious 
reccptitin  of  the  ipire,  proportioning  the  latter  to  it,  and  grace- 
fully joining  them  together.  Church  towers,  with  a  piniiHcIe 
at  each  of  tbe  four  angles,  and  none  in  the  middle,  had  been 
objected  to;  hut  perspective,  which  aids  tbe  pictures«]ue,  in  some 
measure  corrects  tbe  fault  of  equality^  as  it  causes  u»e  of  the 


pinnBcIeii,  In  most  views  of  the  tower,  to  be  visually  supreme. 
The  height  of  towers  generally  throws  one  angle  up  so  high  as 
to  produce  sufficient  of  the  pyramidial   form   to  the  eye  of  the 
spectator.     vV  tower  at  each  of  four  angles,  or  four  equal  towers 
to  a  building,  is  quite  justifiable,  he  considered,  when  there  is  a 
centre  feature  to  unite  them,  though  it  might  be  less  in  height, 
provided  it  he  superior  in  5ome  other  respects;  as  of  greater 
ttcauty  of  form— a  dome,  for  instance,  as  the  mosque  of  Achmet, 
with    its    guard  of  minareiM — or   even  a  tower,  if  greater  in 
diameter,  or  more  light  and  elegant  in  shape:  it   unites  them 
together,  as  they  all  refer  to  it,  and  seem  to  exist  for  its  iirot*"-- 
tion.     On  the  subject  of  outline  he  diBsented  from  a  lute  writer 
(the  lute  A.  Bartholomew),  and  entered  into  a  full  expo«ilinn  of 
his  own  views  thereon,  which  he  concluded  by  obsierving  that 
there  are  principles  besides  beauty  of  outline;  there  was  power 
of  effect — expresstonal    requirements,  which    had    been    wore 
neglected  in  the  Classic  than  in  the  (Jothic.     lie  spoke  approv- 
ingly of  All  Saints'  Church,  Oxford,  which  in  most  respects,  he 
said,  was  the  beat  he  had  seen  of  its  class.     The  great  charm  of 
Aldrich's  steeple,  he  remarked,   lies  in  iu  simplicity  and  its 
power.     Complexity  and  Umcness  were  the  characteristics  of 
roost  others  he  had  seen.     Piling  nrder  upon  order  in  mid-aii,  a 
practice  which  loo  many  examples    exhibited,    was   n  jesting 
with  CluKsic  architecture,  and  firoduced  at  best  but  so  manv 
rivals  of  the  Chinese  pagoda.     Neither  in  St.  George's  Church 
nor  in  St.  Michiiels  Church,  of  this  town,  had  the  architects 
caught  the  secret  of  general  effect  in  the  composition,  which  is 
contrast  between  the  form  of  the  orders  or  stories.     St.  (George's 
presents  the  transition  from   an   octagon   to  a  circle,    with  no 
increusc  of  columnar  richncaa,  and    consequently  looks   Lime; 
and  St.  MJcliael's  Church,  though  far  more  effei-tivc,  rUes  but 
from  a  squ.ire  to  a  slightly  expressed  cross;  while  All  Saints' 
Church  breaks  at  once  from  a  plain  square  lower  to  a  rich, 
thickset,  circular  peristyle,  tbe  square  basement  giving  incrensed 
effect  to  the  latter,  which  strikes  at  once  with  its  classic  and 
artistic  beauty.     \V'e  must  fail  in  these,  as  in  all  el»»e,  unlc««  we 
hiok  for  inspirations  of  beauty  on  the  fair  face  of  nature;  and 
for  power  of  effect,  on   her  grander  imagery.     The  poet  holds 
the  mirror  up  to  nature  and  life;  and  so,  according  to  his  power, 
does  the    architect,    whose  art  not  only    yields  majestic  and 
beautiful  images  of  nature,  refined  by  human  fancy  and  feeling, 
but  has   sympathy  by  its  mysterious   forms,  and  combinations 
with  the  triumphs  and  woes,  the  hopes  and  aspirations  of  huuiu- 
nity.     lie  treated  on  a  variety  of  topics  connected  with  his 
subject,  and  i^ombalted  many  of  the  prejudice*  and  errors  of  the 
day.     He  said  that  to  divest  the  architectural  mind  of  all  preju- 
dice and  chance    associations— of  all   restrictions  imposed  by 
precedent,  fusliiun,  bigotry,  narrow  or  false  criticism — and  hiinp 
It  to  yield  obedience  to  natural  la«-B  only,  is  to  bo  the  great  tnsK 
of  the  day.     Freedom  is  in  all  things  an  essent'utl   condition  of 
growth  aud  power.     Political  freedom  is  not  more  essential  to 
intellectutil,  moral,  and  rcliuious  prosperity  and  progress,  than 
is  freedom  of  mind  from  alt  the  shackles  of  precedent,  nod  the 
bonds  of  ancient  rule,  to  advancement  and  success  in  architecture, 
which  cannot  exlenhivcly  flourish,  and  reach  the  excellence  of 
former  times,  until  those  »re  brought  into  perfect  abeyance,    lie 
concluded  by  remarking  tlint  llie  true  artist  will  not  restrict 
himself  to  one  style  or  language  of  art,  hut  will  extract  from 
all  styles  for  the  storing  of  his  mental  hive;  but  he  combines 
them  accordiug  to  new  affinities;  and  from  the  elements  which 
other  minds  in  other  lands  have  invented,  be  will  rear  structures 
of  glory  and  beunty  for  every  required  use — new  in  the  right 
sense  of  the  word;  new,  and*  yet  old — new  by  their  originality 
of  conception;  old  as  the  universe,  by    their    sympathy  with 
humanity. 


ilvrtire  flnV/r*.— Mr.  J.  Z.  A.  M'agner  has  exldbited  to  the 
Franklin  Institute  a  new  form  of  brick  of  his  invention,  having 
a  mortise  in  its  centre.  The  advantages  claimed  for  tbiti  brick 
are,  economy  of  fuel  in  its  manufacture,  less  liability  to  absorb 
moisture,  the  ease  with  which  it  may  be  divided,  aud  greater 
strength  of  wall  constructed  of  bricks  of  this  form. 

S/trt-iJiralioii  of  Workg. — It  has  been  decided  in  tbe  Conrt  of 
Kxchequer,  by  the  full  court,  in  the  cose  of  Instan  v.  \  ates, 
that  a  specification  of  workf  signed  by  the  i)arties  to  an  agree- 
ment for  their  execution,  and  referred  to  in  such  ajireuriu-iit,  but 
not  annexed  to  or  indorKed  upon  it,  should  bo  stamped  ^epa^ately 
from  the  agreement.  It  is  too  lute  to  make  tbu  objection,  in 
moving  to  set  aside  the  verdict  and  enter  a  uontuit. 

A  as 
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ON    FITNESS,    A9    A     PRINCIPLE    OF    DESIGN    IX 
ARCHITECTURE.* 

Rj  JoSKPfl    BOULT. 

Bv  fitneM  la  architecture,  I  wiali  to  be  underitood  u  speaking 
of  the  adaptntivn  of  the  internal  arran^raenti  of  SDy  baildinj; 
to  the  puffMW4r»to  which  it  i*  applied;  of  consiatenc}-  between 
the  external  appearance  and  the  internal  arrancemeDts;  of  pro- 
priet}'  In  the  deitign  of  the  oroomentai  detail;  and  of  appro- 
jtriftteneu  in  thu  materials  made  use  of;  the  whole  ii^vernea  by 
a  regard  t<i  the  fund*  at  command;  so  that  no  incongruity  may 
be  apparent  in  the  erectlim  through  one  part  bein^  bedizened 
with  ornament,  whilst  another  is  left  naked  and  poverty- 
•trirlcen. 

That  every  building  Khoold  be  adapted  in  all  respects  to  the 
purpoeeit  for  which  it  iK  built,  appear*  at  firrt  sight  a  self-evident 
pruposltion,  a  truism.  But  a  very  eunwry  inspection  of  almost 
every  public,  and  of  many  private  edifices,  will  satisfy  any  one 
that  it  is  almost  the  but  idea  in  the  mind  of  the  architect. 
Nay,  aa  regards  public  biiildingv  at  least,  the  opposite  opinion 
is  not  unfrequently  inculcated  by  those  who  consider  it  deroga. 
tory  to  an  ait — that  ia,  a  fine  art — to  submit  itself  to  conditions 
of  every-day  convenience;  by  men  who  form  to  themselves  an 
ideal  of  what  architecture  enould  be;  which  might  be  rcaLiaed 
if  the  ediHces  were  to  funn  part  of  a  museum  of  architecture, 
and  were  only  npfcimens  to  look  at,  not  buildings  for  use  and 
orcupntion,  and  erected  for  a  purpoec  involving  considerations 
common-place  perhaps,  but  also  practical,  and  giving  to  them, 
in  the  estimation  of  the  public,  an  appreciable  value.  We 
•hould  think  our  host  a  rer>-  unreasonable  man  indeed  if,  having 
loaded  his  tables  with  specimens  of  his  confectionary  art  in 
filagree  work  and  sugar-candy,  and  omitted  the  edibles,  he  should 
expect  our  bodily  appetites  to  be  satiafied  by  tho  viHion  of  that 
which  is  pretty  to  look  at  but  cannot  be  devoured.  Vet,  in 
arcliitecture,  the  gratification  of  the  eye  only  in  thought  to  be 
the  end  and  aim  of  tho  art;  and  one  of  uur  principal  architects 
controvert*  the  opposite  opinion  aa  heresy,  in  the  following 
wordNT — "It  will  be  proper  to  make  a  few  remarks  on  the  dis- 
tinction liotiveen  mere  houMl  building  and  that  high  character 
of  composition  in  the  Grecian  and  Roman  orden  which  is  pro- 
perly styled  architecture;  for,  though  we  have  many  nobly 
architectural  houses,  we  are  much  in  danger  of  having  our 
public  edifices  deliaHcd  by  a  consideration  of  what  is  convenient 
as  a  bouse,  rather  than  what  is  correct  as  nn  architectural 
dewign."  It  must  certainly  be  admitted  that  the  architects  of 
the  Kxchanee  Buildings  and  the  ('ustom-housfl  are  not  obnoxious 
to  the  ncciifiation  of  having  vulgariwd  their  works  by  any  such 
comnion-plncQ  notions;  tested  by  Mr.  Rickman's  principle,  as 
far  as  the  nbticnce  of  convenience  is  a  guide,  they  should  rank 
as  tpecimens  of  very  high  art  indeed.  But  they  are  not  so 
esteemed  by  the  public,  wlio  seem  to  judffe  in  the  spirit  of  the 
proverb  which  speaks  of  the  "proof  of  the  pudding;"  and  are 
unublo  to  estimate  that  art  wnose  quality  is  so  fine  as  to  be 
inappreciable  to  their  commoo-senBe  ideas  of  utility  and  con- 
venience. 

The  advocates  of  any  opinion,  and  the  professors  of  any  art, 
who  do  not  receive  that  attention  from  the  public  they  think 
their  due,  may  feet  satisfied  there  is  some  inherent  defect  either 
in  that  they  advocate  or  in  their  own  manner  of  teaching  it;  and 
it  would  bo  uo  unprofitable  occupation  for  an  evening  if  wo 
could  help  each  other  to  popularise  our  profession,  which  ouffht 
to  rank  highly,  combining  as  it  does,  in  its  perfect  practice, 
scientific  knowJed^e  of  no  mean  character,  with  a  genial  appre- 
ciation of  all  artistical  beauties. 

In  the  works  of  that  Great  Architect,  who  has  strewn  the 
universe  with  bis  glorious  and  bis  beautiful  creations,  as  far  as 
our  finite  powers  are  able  to  gauge  Infinite  wisdom,  we  find  indu- 
bitable evidence!^  of  an  intention  to  make  all  beauty  subservo 
puriioses  of  the  highest  but  most  prnctical  utility.  Ask  the 
profewtors  of  different  sciences,  whose  pursuits  are  the  iiiventi- 
gation  of  various  departments  of  nature,  and  the  astronomer 
will  tell  you  of  the  dopendenco  of  all  the  heavenly  bodies 
upon  each  other  by  influences  so  proportioned  that  any  deran(je- 
ment  would  be  felt  throughout  the  univenw;  of  gravity,  uhich 
nile«  the  planets  in  llieir  course  and  bows  the  snowdrop's  pen- 
sive head;  of  tho  laws  of  light ;  of  the  succession  of  the  seasons ; 
and  of  the  recurrence  of  the  tides:  the  natural  philo»upher  will 
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appeal  to  Tarioas  phenomena,  and  will  prove  that  the  storn  i 
the  earthquake  are  not  only  grand  but  beneficial  in  their  J"" 
ences,  and  promotive  of  new  phases  of  beaiity;  that  the  tfeif 
is  not  only  awful  and  the  lightning  gloriou*,  but  that  elect 
is  an  active  agent  in  promoting  the  ends  of  never-wea       _ 
benevolence;  that  chemistr)-  Is  ever  engaged  in  decompounf^ 
existing  bodiea  when  their  sphere  of  usefuloeee  is  closed,  in 
order  to  restore  their  elements  to  usefulness  of  another  kind, 
graced  by  beauty  most  transcendeut:  the  geologist  will  tell  us 
of  animals  who  lived  in  fwrmer  ages,  the   mastodon  and  ^ 
mighty    megatherium,  the  plesiosauro*  and  the  icthyo 
the  ammonite  and  trilobite,  having  a  resemblance  to  e 
species,  modified  by  a  regard  to  an  antediluvian  world: 
the  natural  historian  wiU  refer  to  the  works  of  the  inferior  anl-1 
mal5,  and  will  show  how,  ia  the  seal's  dam  and  the  beo's  hone^ 
comb,  the  principle  of  fitness  reigns  paramount :  and  the  tr«vell«^ 
will  opeak  of  the  Esquimaux's  hut  and  the  Arab's  tent,  wfaica  : 
are  conitrurted  according  to  its  dictates. 

Turn  where  we  will,  it  is  only  in  the  architectural  coostruetioiH 
of  civili»ed  man  that  we  find  the  moat  extraordinary  discrepan- 
cies between  tho  arrangements  of  a  structure  and  its  purpoaei. 
Are,  then,  inconvenience  and  unfitness  evidences  of  civilisatioo? 
or  are  they  rather  to  be  regarded  as  proofs  of  the  forgetfulness 
of  that  instinctive  principle  upon  which  all  excellence  must  be 
based?  SUted  thus  nakedly,  the  question  can  receive  but  one 
answer;  yet  how  otherwise  are  we  to  account  for  the  sui>eriority 
of  tho  seal  and  the  bumble  bee? 

Much  of  the  unfitness  observable  is  due  to  the  mckening  coot 
with  which  the  study  of  architecture  is  overlaid.  Each  amatoar, 
according  to  prejudices  accidentally  imbibed,  araumea  that  hie 
favourite  style  embodies  all  exoeUenoe.  and  that  tho  others  are 
barbarous  substitutes;  and  the  generality  of  the  profession  ore 
either  equally  prejudiced  or  are  governed  by  the  prejudice*  of 
their  patrons,  and  can  admire  no  excellence  which  is  not  recorded 
by  Vitruvius  or  Stuart  and  Ravetl,  practised  by  l*ailadio,  or 
inculcated  bv  the  eccleaiologists,  just  aa  the  whim  niav  take  them. 

So  long  as  architects  will  not  work  out  for  themselves  a 
standard  of  excellence — so  longf  as  they  lake  their  ideal  from 
the  whims  of  their  patrons,  and  it  is  not  the  result  of  study  and 
investigation — architecture  will  continue  as  subject  to  tho  fluc- 
tuations of  fashion  an  do  upholstery  and  paperhanging;  and  the 
country  will,  from  time  to  time,  be  overrun  by  a  mania  for  the 
Classieal,  the  Italian,  or  the  Gothic  styles  oa  "time  and  chaooe 
determine." 

Let  it  not  be  supposed  that  1  wish  to  underrate  the  import. 
anco  of  studying  the  predilections  of  the  age,  and  of  enlisting 
the  more  worthy  associations  of  ideas  in  favour  of  the  work  in 
hand;  hut  this  must  he  done  by  refining  the  common-place,  by 
elevating  the  ruling  spirit  to  a  higher  ataodftrd;  it  must  tuit  be 
done  at  the  expense  of  the  purpose  for  which  tbe  building  is 
erected,  or  we  shall  l>o  only  copyists  and  modellere — not  archi- 
tect!; and  professors  of  a  creulivc  art. 

If  we  glance  at  tho  course  pursued  by  our  arcbitectunl 
predecessors,  we  shall  find  that  they  can  be  imitated  with  better 
effect  by  studying  the  spirit  rather  than  the  letter  of  thur 
practice.  ....  , 

We  find  in  the  earlier  ages,  except  where  the  art  is  in  a  mani- 
festly transition  aUte  between  two  styles,  that  it  is  uniformly 
governed  in  its  main  characteristics  bv  the  climate,  the  materials 
and  the  habits  of  the  people,  modified  by  the  associations  derived 
from  a  preceding  age  or  from  other  countries.  The  elements  of 
the  colossal  architecture  of  I'^ypt  atuin  their  most  perfect 
development  at  Thebes  and  Karnak,  and  were  gradually  refined 
to  the  slender  proportions  of  Athens  and  of  Rome.  Of  the 
private  edifices  of  tbe  Kgyptiuns  sud  the  Greeks  we  have  no 
remains;  but  their  temples  and  their  tombs  are  embmlimenle  of 
their  religious  t^npcrstttionR,  were  conducive  to  the  purpose*  of 
their  erection,  and  are  evidence  of  their  architects'  adiiesion  to 
tho  principle  of  fitness;  whilst  at  Pontpcii  tbe  architect  of  later 
Rome  acknowledges  tbe  force  of  tho  same  principle,  by  studrtnj 
the  convenient  arrangement  of  the  different  buildings  thort 
preserved,  and  by  their  appropriate  decoration. 

The  irruption  of  Northmen  completed  the  destruction  of  tha 
enervated  remains  of  clnsswcnl  architecture  as  then  practised, 
and  prepared  for  the  evolution  of  a  new  style,  as  diffcront  am 
possible  in  its  principle  of  beauty  and  effect;  but  the  medieval 
architects— those  nohlo  Freemasons  who  cherished  the  lamp  « 
science  and  tbe  elements  of  civilisation  in  an  age  whow  internal 
history  is  but  imperfectly  recunlcd — have  left  no  proof  that  th«y 
wiahea  to  traveme  this  first  principle  of  success  in  tho  art.    Bat 
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in  their  cathedrnlft,  their  conventn,  their  castles,  ani)  in  a1]  their 
works  haviii^r  left  enduring  eridunce  that  accurdtnfc  tu  their 
knowledge  the  mitteriiil  whs  that  most  suited  for  the  piir[i<»ie  tii 
which  it  was  applied;  whilst  the  cxternnl  fornm  of  the  cdilicc, 
it!t  iiiitliiie  or  plan,  and  its  elevation,  were  due  to  the  climate 
and  to  the  convenient  occupation  of  the  building. 

"  tbvblgh  ■mboirMl  ragf, 

Wltb  anUc  pUUr,  muur  jiroo/, 
And  ■lorled  wlndmn  richly  dliht, 
CAaUof  ■  dim,  r«li|[li>iu  Dght," 

were  all  subservient  to  the  grent  i>urpoM  of  the  bnildinfr — not 
•tuck  on  and  about  at  random,  witDnut  Judgnietit  and  uithnut 
tnte.  Their  coluinnn  mid  iirchev,  their  buttretwetf,  pinnaclett, 
and  niouldtngB,  were  features  essential  tu  constructive  excel- 
lence— the  common -places  of  building  refined,  by  the  taste  and 
ima^nntiun  of  the  hreemtifiun,  int(  evidence  of  his  ju.><t  appre- 
ciation of  the  purpose  of  the  art,  which  he  studied  wiili  scientific 
eanieslne^  elevated  by  hiti  artistic  feeling,  and  consecrated  by 
bis  religious  devotion. 

Since  the  dissolution  of  their  mighty  union  their  art  has 
wofutly  declined,  in  consequence  of  tlie  aasocialion  of  ideas 
produced  by  the  revival  of^  ancient  learning',  of  the  increased 
influence  uf  the  Italian  republics  upon  the  art,  and  of  the  pro- 
miscuous application  of  religious  edifices  at  the  Refurmation. 
Here  we    reach    a   new    era    in    architectural    liii^tory;    and    a 

§  lance  at  this  and  subsequent  periods  will  afford  a  due  to  our 
eficiencies. 
The  confiscation  of  church  property  and  its  betttoiral  upon 
laymen,  would  open  a  wide  duor  for  the  admission  of  numerous 
incongruities,  «ince  many  build ingn  erected  for  religious  societies 
had  to  be  adapted  to  the  use  of  private  funiilicH,  and  the  eccle- 
siastical edifices  of  one  church  applied  to  the  use  of  another. 
Hence  a  neccMitary  violation  of  the  principle  of  the  titne»s  of  the 
original  design;  and  bo  also  of  the  conversions  of  castles  and 
fortified  nian>(ions  to  the  purposes  of  a  peaceful  age;  and  as 
there  arc  in  all  time  men  whu  more  auniire  the  errors  of 
those  above  them  than  the  urtjtretending  excellencies  of  their 
own  sphere,  the  blemishes  thus  produced  would  find  frequent 
copyists  in  new  Luildingn  of  humbler  rank  or  fur  parvenus; 
and  wiruld  he  liei|;bteiied  by  association  with  butt^eHHC^rt  that 
strengthened  nothing;  turrets  with  blank  loopholes  containing 
the  chimney-flue;  battlements  never  manned;  drawbridges  never 
raised,  across  moats  innocent  of  water;  portcullises  vriiicb  were 
never  lowered;  and  ^'arms  hung  up  for  monuments"  which  had 
not   been  "lirutHed"  in  the  stricken   field;  and  occaHiooHJly,  to 

five  additional  pi^iuancy  to  this  mimicry  of  the  baronial  hall,  a 
elted  knight  cased  in  mail,  with  lance  and  shield,  kept  watch 
upon  a  car[»eted  staircase,  doing  no  deeds  of  bravery  and  chivalry, 
but  a  mere  man  of  straw  after  all. 

Tlie  wealth  and  m:ignificent  longings  of  the  Italian  republics 
stimnlnted  their  architects  to  strike  out  forms  of  grandeur  and 
of  beauty,  which  harmoniously  combine  many  of  the  features  of 
both  ancient  and  mediseval  art,  with  a  natural  preference  for 
the  former,  surrounded  as  they  were  with  its  fine  remain**,  and 
residing  its  they  did  in  a  climate  unfavuuruble  to  the  highest 
developments  of  Gothic  architect" ire. 

The  wealth,  the  learning,  the  refinement,  and  the  commerce 
of  the  republics  would  natuialty  confer  great  influence  upon 
their  habits  and  taste,  and  tuinint  in  their  difTusion  throughout 
the  civilised  world.  In  this  country  foreign  travel  and  the 
employment  of  foreign  architects  would  produce  further  viola- 
tions of  the  principle  of  fitnetu>,  by  importations  from  countries 
of  very  different  climate,  habits,  and  associations.  Classical 
srchttccturc  has  found  this  Miil  as  ungenial  tu  its  highest 
developments  as  was  Italy  to  the  Gotliic,  the  ejEperience  of 
both  ptfording  btrong  argnntents  in  favour  of  that  principle 
vhich   1  believe  to  be  the  basis  of  all  excellence  in  the  art. 

The  revival  of  literature  produced  a  morbid  craving  for 
examples  of  the  temples  di'.scribed  in  the  ancient  autliorij;  and 
as  tiie  writings  and  sculpture  of  the  ancients  were  mani- 
festly superior  tn  thotte  wliich  were  iridi{>eiHius,  it  waK  hastily 
concluded  that  so  must  be  their  architecture;  and  therefore 
■were  the  temples  of  an  extinct  or  degraded  people  tu  he  revived 
and  adapted  to  modern  use.  In  the  absence  of  correct  know- 
ledge of  the  sublime  works  of  Athens,  many  bnrbari^ms  passed 
muster  as  claKsical  heaulies,  and  ivere  wonihipped  as  fac-Himilen 
of  the  glorious  achievements  of  the  age  of  I'ericles,  until  Stuart 
and  Revett's  delineations  directed  atientioii  to  the  true  charac- 
teristtcs  of  Grecian  architecture.  Experience  seems  to  prove 
that  in  its  purity  this  style  is  quite  unsuitable  for  any  country 
but  those  which  are  bleued  with  a  climate  similar  to  that  of 


Greece.  (>ur  light  is  so  cold,  and  the  colour  of  our  material, 
after  exposure  to  a  smoky  atmosjiliere.  so  sombre,  that  the 
peculiar  beauties  of  this  style  arc  quite  lost,  and  the  effect  is 
chilling  and  repulsive.  With  the  freshness  of  youth  upon  them, 
and  with  the  modifications  introduced  by  the  arcbitocts,  the 
Assize  Courts  and  the  Branch  Bank  may  appear  to  controvert 
this  opinion;  but  I  am  afraid  that  a  very  lew  years  will  establish 
its  truth  as  regards  them,  since  it  is  supported  by  past  expe- 
rience. I'he  liberties  which  each  architect  has  ventured  to 
take  appear  to  be  conceived,  for  the  most  part,  in  a  correct  and 
artistic  spirit^  particularly  lit  the  Assixe  Courts^  and  may  for  a 
time  delay  the  result,  1  fear. 

ClnKi>tcaI  architecture,  at  any  rale  for  the  present,  has  buc- 
Gumbed  to  the  Italian  and  Gothic  styles,  but  it  Imslelt  its  mark 
in  the  numerous  unsuitable  edifices  throughout  the  country,  in 
which  the  colonnades  of  southern  Kurope  give  j-hado  and  damp 
to  buildings  it  is  Sought  tn  enlighten  and  warm  with  Eiiglisn 
winduwH  and  fireplaces,  which  are,  for  the  most  part,  introduced 
in  downright  violation  of  all  propriety,  or  are  masked  with  all  the 
in^nuity  the  architect  is  master  of;  whilst  upon  and  around 
this  specimen  of  pure  art  are  placed  statues  clothed  it  la  Grrc 
(that  is,  one  remove  from  a  state  of  nature),  as  though  tbey 
would  persuade  the  shivering  denizens  of  this  cold,  damp 
clime  that  it  is  the  sunny  south. 

The  portico,  as  now  introduced,  is  generally  a  mere  orna- 
mental cxcreHCence  stuck  on  to  the  building,  not  emboilied  aa 
an  essential  feature  of  the  accommodation  rcijuired,  as  though 
architects  took  the  idea  from  meeting  a  bull  with  a  stag'>i  head, 
or  some  simitar  ttinu  mititrtf^  wliich  to  bis  perverted  imaginution 
appeared  worthy  of  reduplication.  Of  this  we  have  illustrations 
in  the  National  Gallery  and  University  (.'ollege,  London,  ond 
the  southern  entrance  to  the  Assize  Courts  in  this  town,  where 
the  portico  is  placed  at  the  top  of  so  many  steps  that  any  one 
wishing  to  shelter  under  it  may  be  wet  through  before  he  leaches 
it.  Tlie  'IVellington  Rooms  offer  striking  evidence  of  the 
random  manner  jn  which  such  applications  are  made.  The  ele- 
gant portico,  as  originally  designed  by  Mr.  Aikin,  did  not  yield 
the  rtMpiiiiite  shelter,  so  the  spaces  between  the  columns  were 
built  up;  and  on  ball  nights  a  temporary  shed  is  placed  aerons 
the  footpath,  to  the  annoyance  of  the  public,  in  order  that  the 
company  may  avoid  expitsure  on  leaving  their  carriages.  The 
committee,  by  w'bom  the  portico  was  closed  up,  have  been,  as  I 
think,  very  unjustly  censured  for  preferring  a  practical  conve- 
nience to  n  merely  visionary  beauty:  the  party  really  open  to 
blame  is  the  architect,  for  had  the  original  portico  been  a  car- 
riage-porch, it  might  have  retained  its  pristine  beauty,  and 
provea  its  adaptation  to  the  purposes  of  the  building.  The 
eminent  architect  of  the  Assize  Courts  appears  to  have  com- 
pletely overlooked  any  provision  fur  the  exigencies  of  tbe 
climate  and  the  use  of  the  building.  It  in  not  imw  tix>  late  to 
repair  this  deficiency,  hut  if  it  be  amended  ItaboulJ  be  in  a  spirit 
consonant  with  the  talent  and  taste  of  the  original  design.  The 
Temple  of  Minerva  Polias  will  given  hint  a^  to  one  way  in  which 
this  may  be  done. 

[Since  this  was  written,  I  have  perused  pretty  nearly  tbe 
whole  of  .Mr.  Ferguawon's  work  upon  the  'Principles  of  Beauty 
in  Art,'  and  in  the  midst  of  much  that  appearii  on  a  first  reading 
fanciful  but  worthy  of  study,  1  have  been  rejoiced  to  find  much 
sound  common-sense  and  practical  appreciation  of  art,  with 
which  I  have  cordially  sympatbiscd. 

In  concluding  snme  obdervationsupon  the  studied  irregularity 
which  the  tireeka  obaeived  in  the  grouping  of  their  edifices;,  he 
observes,  '*Had  we  any  remains  of  their  domestic  or  civil  build- 
ings, it  would  not  now  be  required  to  notice  or  insist  upon  what 
is  so  self-evident;  for  to  suppose  that  a  people  so  eminently 
artistic  as  the  Greekc  could  for  one  instant  tolerate  a  fnlsehuud 
in  art  is  to  show  but  little  knowledge  of  either  what  art  is.  or 
how  the  Greeks  practised  it.  They  could  not  he  Ignorant  that 
one  of  the  first,  and  indeed  the  fnndnmental  canon  of  true  art 
in  architecture,  is,  that  tho  exterior  of  a  building  shall  in  ever^ 
part  and  every  detail  expre'ts  the  interior  us  correctly  as  it  is 
possible  it  can  be  done;  and  that  all  attempts  to  rnuke  two  or 
more  small  things  look  like  one  large  one,  or  any  buildirtg  look 
like  what  it  is  not,  or  as  if  belonging  to  another  age  from  that 
in  which  it  is  erected,  are  vicious  and  fiUse,  and  can  nnly  result 
in  a  direct  falsehood  covering  an  tll-concealed  deceit." 

And  again,  after  some  remarks  upon  the  Greek  drama,  lie 
says,  ^^It  is  a  form,  it  is  true,  that  h;is  p.is«ed  away  and  cannot 
return.  Hut  the  forms  of  beauty  are  numerous  as  the  stars  of 
heaven;  and  when  one  sets  In  the  west  it  is  only  that  others 
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mjiy  rise  from  tlie  enet  not  less  brijfhl  llinn  llin«e  whirh  liave  dis- 
u|t)>earpd;  and  tlie  iiniallest  slur  ia  a  more  beautiful  And  more 
itutilimi?  ohjert  to  Iiini  who  understands  its  metinin^  and  itti 
lieauty,  thnn  is  the  sun  it&elf  to  him  who  tuma  only  na  ignorant 
and  liiitlesB  jcaze  upon  it«  splendid  orb."J 

The  usual  divisiuii  of  a  church  into  the  nave  and  side  aiide« 
appears  ti>  have  had  it«  origin,  not  in  symbolism,  but  in  fitness. 
In  vaulted  churchen  the  ttpan  from  whM  to  wall  would  be 
eTRessive,  and  large  buttresses  would  be  required  to  rentist  the 
thrust  of  the  vnultin^;  and  a  similiir  difficulty  would  be  expe- 
rienced with  the  timber  ruof  at  a  time  when  coniitnictive  car- 
pentry vm*  in  n  very  low  gtntc.  But  the  division  of  the  apan 
into  three  ijitervalu  removed  theoe  diffictjltie?.  »nd  the  introduce 
tlon  of  the  clerestory  windows  s&siHted  the  illuminatiun  of  the 
buildintf.  I'he  accession  of  dignity  which  wai^  thus  g-ained  was 
an  accidental  accuinpnittincnt  of  this  ront^trurtive  excelleace, 
not  the  essential  feature  of  the  dc»itfn,  to  which  CL-onomy,  sta- 
biUtTf  and  convenience — in  a  word,  fitness — was  to  be  sacriftced. 
If,  however,  we  examine  must  of  the  eburehea  hitilt  Kiiice  the 
accession  of  the  Tudurs,  we  find  this  principle  of  fitnesii,  and  of 
the  subserviency  of  appearances  to  conveniency  of  plan  or  coii- 
Btructive  excellence,  cgrcKimi-ily  violated.  St.  I'aiil'i^  (Cathe- 
dral in  a  rem:irkab)e  exam  iile,  for  here,  as  has  been  well  observed, 
•'one  half  of  the  churcli  i^  built  to  conceal  the  other."  Here 
the  architect  has  been  so  faithless  to  bis  arcat  scientific  talents, 
and  M>  unaware  of  the  source  of  true  architectural  effect,  as  to 
conceal  nil  bi^  confitructive  resourceB  and  to  mask  his  trans- 
cendant  abililieo,  as  thuu^^h  he  was  ashamed  of  hid  glorious 
hnndiwork! 

The  divisiion  of  the  church  into  a  nave  and  side  aiideit  involves 
tbti  introduction  of  intermediate  supports — a  necessary  evil  in 
thofic  days,  and  but  little  felt  in  a  service  whoxe  influence  was 
so  dependent  upon  ceremonial  observances,  the  effect  of  which 
would  bL-  rather  heichti'ned  than  impaired  by  such  an  arrange- 
ment. But  in  Protciitaut  churchesi,  particularly  amongst  the 
Uis^enterb,  the  interest  of  the  congregation  is  concentrated 
ii|>on  the  pulpit  and  the  rending  desk.  It  i«  desirable,  there- 
fore, that  the  auilience  :«huuld  have  nn  unimpeded  view  of  the 
ofhcinting  clergyman;  and  intermediate  aup]K>rt«  should  be 
avuided,  as  they  either  conceal  the  pulpit  frum  a  pnrtiun  of  the 
audience,  or  eUe,  if  placed  in  thn  niitleR,  Impede  the  passage  or 
neretuitate  the  Iniui  iif  space.  The  plan  adopted  Ity  Mr.  Hnlnie 
in  St.  Pnul't,  Prince 'a.parkf  in  one  way  of  obviating  this  objec- 
tion: other  designs  for  roofa  present  themselves  to  the 
investigator. 

The  introduction  of  the  easential  features  of  one  class  of  reli- 
gious edifices  into  churches  whoite  ceremonial  is  independent  of 
fluch  nccesHurtCh,  is  in  bad  taste,  as  auggCHting  discordance  and 
c«i»lr«Vi*rsy  wJicre  harninny  and  unison  are  must  desirable.  In 
like  manner,  the  formation  of  niches  without  >ftatuei>,  and  where 
there  13  no  prubability  of  tttatuea  being  provided  at  any  time,  i» 
tibjectionRble,  sg  suggesting  a  feeling  of^  incompletenesis  whert", 
in  fact,  all  h  done  that  is  intended.  And  thus  that  which  ia  an 
agreeable  feature  when  justified  by  its  ApjtiicBtipn  to  legitimate 
purposes — t,  e,  vchenfiili/  introduced — becomes  by  its  misuppli- 
CHtiun  evidence  of  the  architect's  want  of  rejw>urce  and  taste. 

The  introduction  of  blank  windowft,  blank  door*,  blank  chim- 
neys, or  hhnms  nf  any  kind,  may  ho  taken  as  pri/nriytin'f  evidence 
of  a  want  of  skill  Jn  the  architect.  He  muHt  be  very  deficient 
in  ta»te  who  has  resource  to  make-believes,  when,  bv  the  exer- 
i.ise  of  a  little  talent,  he  can  avoid  such  deception,  I  would  add 
thitt  I  consider  the  introduction  of  ahams  as  evidence  that  the 
architect  hail  reversed  the  right  order  of  proceeding,  and  de- 
signed bid  elevation  before  cunaidering  hiri  plan;  unles;.,  indeed, 
they  he  adopted  ou  the  same  prinrigile  hk  that  which  induceii 
the  ladies  of  the  last  century  to  wear  patches  of  cunapicuoua  siee 
and  uglineKs,  tn  nrder  to  distract  attention  from  coinparatively 
niiiior  hieniislies. 

Tiie  modern  use  of  the  uUnlh  U  a  striking  illuiitrationof  that 
forget  fulness  of  the  principle  of  fitness  wbicli  is  now  so  comtncm. 
Originutly  the  plintn  was  used  as  a  protection  to  the  aet-off 
occa<fioned  by  tne  projection  of  the  lower  part  of  the  wall  aa 
comj^ared  willi  the  u]>per;  the  face  of  the  plinth  was  flu^h  with 
that  of  the  wall  below,  and  the  upper  edge  was  weathered  to 
throw  off  the  rain.  Now  the  external  face  uf  the  n-nll  ia  one 
plane  throughout,  and  the  plinth-course  becomes  an  unraeaniiig 
siring  of  great  depth  and  without  weathering. 

The  form  of  the  roufhaii  nn  important  influence  in  determining 
the  chftrnctcr  of  the  exterior;  and  aa  we  enjoy  more  choice  of 
material  tbau  did  our  forefathers,  au  will  our  arvtutectun:  bo  less 


peculiar;  we  are  at  liberty  to  introduce  rooh  of  a  much  flatter 
pitch  than  they  could  venture  to  do.     It  mu«t  be  determined  by 
reference  to  convenience,  expense,  and  appearance;    but  tha 
character  of  the  ornamental  detaila  should  be  modified  by  a  i 
regard  to  the  climate  and  material.      The  lai^  ami  greatly  I 
projecting  cornice  of  the  Italian  school  is  scarcely  auitable  taj 
this  locality,  as  the  weathering  on  ita  surface  is  so  flat  as  t« 
yield  very  little  protection  to  Uie  atune;  whilst  the  water  dis- 
charged over  the  face  of  the  cornice  disfigures  the  mouldinga, 
and  is  an  annoj'ance  to   passerii-hy,  or  to  people  waiting  at  Ue 
houM!  door.     The  cornice  of  the  Gothic  &tyle,  on  the  other  handy 
is  a  better  protection  to  the  stone,  and  the  gutter  being  worked'J 
in  it,  the  quantity  of  water  discharged  over  the  front  ia  much  ' 
reduced.      A  comparison  being  eatablisbed  between  the  ciUs, 
Htrings,  and  other  horixontal  membcra  of  the  two  styles,  will  bo.] 
fuund  to  establish  a  similar  preference  for  the  Gothic  mtmldinga 
generally.     At  the  same  time  there  is  so  much  that  is  agreeable 
in  the  Italian  style,  that  1  believe  we  should  all  regret  it^  baniah- 
meut;  but  if   we  continue  its  uae,   it  muat  be  acclimated   by 
the  introduction  of  auch   modifications  a«  wilt  remove  thcM 
object  iouK. 

A  regard  to  expense  has  it4  away  in  fixing  the  character  of  i 
a  building,  and,  in  connection  with  its  size  and  ite>iign,  legiti- | 
mately  determines  the  standing  It  occupies  as  an  architectural  ] 
work.     Freipient  mistakes  are  made,  when  the  funds  are  but  | 
■mall,  by  undue  outlay  being  lavished  upon  one  portion  of  the  j 
building,  to  the  injury  of  the  remainder,  inside  and  out,  when  •  j 
more  equal  dictribntion  would  produce  a  whole  more  perfect  and 
gratifying.     In  works  of  art  it  seems  iudiMputnble  that  a  whole 
of  good  and  appropriate  design  is  to  be  preferred  to  one  of 
unequal  charscler.  . 

For  illustration,  compare  the  exteriare  of  the  Royal  Tnstitu-J 
tinn  in  Cotctuitt-street  with  that  uf  the  Royal  Insurance  Officetl 
in  North  John-street.     On  the  one  hand,  we  have  an  edifice] 
with  the  proprietors  of  which  money  was  manifestly  an  object; 
the  architect   had  no  opportunity  of  showing   his   taste  by  the 
introduction  of  any  ornament  beyond  a  portico  little  bettor  than 
a  door-cane,  and  curnicett  of  an  un|irelondiiig  cliaracter  on  the 
main  walls;  but  the  arrangement  of  the  part;),  the  grouping,  u 
so  effective,  that   I   think  it  ia  almost  imposj^ible  fur  any  ua«J 
to  pass  the  building  without  pausing  to  look  at  it  and  carrj'ing  j 
away  a  plea^uint  impre^siou.     In  the  Insurance  Utlicert,  on  the 
other  hand,  the  observer  would   naturally  suppose  that  he  wu^ 
looking  at  a  ulub-huusc,  to  the  owners  ol^  which  expenaa  was  DoJ 
object;  ornament  is  profusely  lavished,  stuck  on  and  about  ial 
almuNt  every  aituutinn  it  is  poftssible  to  put  any;  and  yet,  with] 
alt  tliis  extravagance,    the  whole  produced  ia  unautisfaetory.  J 
Flittered  into  innumerable  parts,  unneeerisary  and  sensele^a,  it 
ia  a  heavy  conglonu'ration  of  many  features,  each  struggling  for 
notice,  and  depriving  the  design  of  all  unity  and  repoae.     If  we 

i>ass  into  the  interior,  we  make  the  painful  dii^covery  that  the 
avjsh  exitcnditure  ia  all  oi'/4i(/«>,  like  the  apparelling  of  a  dandy 
Bpcitdthnft;  and  were  it  not  the  property  of  a  known  weidthr 
proprietary,  we  might  suppose  the  exterior  to  be  some  bankrupt  s 
"folly,"  purchased  and  completed  by  careful,  prudent  men,  who 
wiwhed  to  make  the  most  of  their  bargain.  In  the  Commercial 
Bank,  to  take  another  illustration,  we  have  an  exterior  that 
might  have  been  prepared  by  n  student  member  (and  even  then 
it  would  be  thought  a  j/ouiig  dciiign),  with  an  interior  liand- 
aonie  and  coatly,  ligrceably  indicative  to  the  customera  of  a 
wealthy  company. 

It  ia  an  essential  clement  in  good  constructive  architecture 
that  piers  should  be  built  upon  piers,  and  not  over  voids,  yet 
there  is  scaicely  any  priiiciplc  which  \*>  more  frequently  evaded. 
Lmik  around  and  tfce  the  innumerable  examples,  iiherc  piers 
and  openinga  are  Jumbled  together  in  auch  admirable  confuKinn 
that  at  5rHt  a  careful  cxunii nation  is  neudful  to  aitcertain 
whether  first  principles  are  nut  sometimes  wrong,  and  if  a  pier 
)H  nut  actually  Kuppiirted  by  a  void;  but  fracture^l  linlels  and 
cilia,  crooked  reveals,  shattered  bricka  or  atone,  and  lung  atrog- 
gling  cracka,  the  accompaniments  of  settling,  show  too  plainly 
that  nature'^  Ihwa  will  iu»t  iianction  siirli  gross  deviations  from 
the  dictates  of  jiidgnwnt  and  experieure.  Yet,  day  after  day,  is 
the  same  fault  couniiitted,  as  though  the  lessim  was  never  to  b€ 
acted  upon.  Shop-window»are  the  moat  glaring  mauifeiitatiuas 
of  thia  perversity,  which  leads  men  to  build  heavy  piers  on 
unaeaAuned  timber  brcs&umcr«,  as  if  all  the  flaws  prutluced  byJ 
settlements  were  so  many  heauties,  the  presence  of  which  was  tOi 
be  insured  by  every  artifice  the  architect's  talent  can  devise.  Iti 
is  certainly  not  impussiblo  to  make  handsome  shup-wiudowu  iai 
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Accordance  with  the  prlnriplea  or  sound  architecture, — m  «t  the 
Apothecariw'  Hall,  or  Mr.  Rainforti'i  new  shop  in  Renshaw- 
atreet, — and  if  thev  shuuhl  !>«  a  little  iiniall(>r,  lem  cnpital  wilt 
be  required  for  tlieir  daily  drosMing  or  baiting  to  catch  cua- 
tomerd. 

The  nmner  application  of  materiuU  is  a  nuhject  which  would 
of  itself  £11  a  pnper  of  considerable  Icnf^th;  I  shAJl  not  enter 
upon  it  thiii  ev«aiiig  further  thnn  ti>  pmlCMt  ugninnt  the  Die,  or 
rather  the  aucse,  of  cement.  The  practice  of  aaearing'ovcr 
the  exterior  of  a  buildini?  with  this  composition  in  coetlft  is 
stibverxive  of  goi>d  H-orkinan»hip,  and  is  at  variance  with  the 
dictates  of  common  sense,  becauM  it  seeks  to  protect  the 
more  durable  material  by  the  a^siKtance  of  the  more  perlah- 
uble. 

It  is  well  known  that  brtcklafers  do  not  take  the  same  pains 
with  their  work  when  it  is  to  be  concejiU-d  Ity  cement  nn  when  it 
is  to  be  open  to  the  light  of  d;iy;  and  1  am  sure  that  Liverpool 
bricklnyerH  rcipiire  every  inc«?ntivc  to  impn)venient  and  excel- 
lence, and  no  excuse  nor  opportunity  for  ninking  bad  work. 
The  use  of  r«ment  in  exteriont  ]  conceive  to  be  allowable  only 
where  necewary  to  repel  damp,  and  where  an  old  buildiu);  in  to 
be  furbished  up  as  goo<l  as  new,  or  for  «ome  other  temporary 

rurpi>ee.  The  habitual  use  of  it  by  architects  of  Htandiug  mutt, 
fancy,  arise  from  an  impatience,  perhaps  not  wholly  unnatural, 
to  see  hiiw  their  works  will  huik  in  old  a^e;  hut  they  should 
remember  that  premature  old  a^e  wnnts  a  charm  behmgingto 
Ibe  influence  oftinie;  and  that  tlioii{ih  tlio  wnility  which  pro- 
ceedii  from  natutul  decay  'n  touciiin^ly  beautiful,  that  which  Is 
the  consequence  of  the  niiKapplifation  of  talcntd  is  mean  and 
oontemptildu.  The  ruins  which  art*  hallowed  by  the  course  of 
msny  yt'arfi,  and  nround  which  arc  entuined  the  recollected 
aasociattiinit  of  other  tlays,  arc  indeed  beautiful;  but  the  muHh- 
rtMm  inanities  of  rubbLsb  and  cement,  which  decav  almost  before 
they  are  finished,  are  poltr}'  in  the  extreme;  and  he  who  trudta 
his  reputation  to  sucfi  kcepin^c  most  bear  the  odium  usaiill/ 
attaclicd  to  bad  company.  False  and  mcrctriciuus  as  are 
■uch  paste-like  imitations,  the  application  of  them,  which  is 
now  no  common,  cannot  be  too  deeply  deplored — 'too  severely 
censured. 

But  one  shade  better,  or  rather,  I  should  say,  hut  one  deffree 
leia  blameable,  are  the  imitations  of  various  nmterinlii,  in  which 
our  painters  and  decorator))  are  Ktriviii<;  to  excel — ).1vi^hiMgtn 
the  purfuit  of  an  excellence  which  becomes  lens  valuable  the 
more  nearly  it  is  attained,  that  tinio  which  would  be  more  judi- 
ciously employed  in  studying  correct  principlen  of  colouring, 
drawing,  and  design.  Surrounded,  iis  we  are,  from  our  youth  up, 
by  sham  oak,  sham  stone,  ahnm  marble,  by  scrolls  and  p.ttern  in 
■bam  relief,  and  by  nil  those  other  shams  in  which  the  architects 
of  our  days  exhibit  ehum  iHste  and  .teek  xhnm  fame,  what  wonder 
is  it  if  society  bhould  take  its  colouring  from  thu  fiilHities  which 
surround  us,  imd  that  we  nhuuld  be  disgraced  by  sham  sentiment, 
sham  credit,  and  sham  principles;  that  we  And  the  fruit  that 
was  fabled  in  a  former  age  frequently  plucked  in  this — fair  and 
beautiful  to  the  eve,  but  within  6lled  with  ashea  and  bitterness, 
fulMcboiid  and  di.4nppointnient? 

And  here  I  will  conclude,  though  much  may  he  tiiid  on  the 
Bpplicalinri  of  the  general  principle  of  AtneKn  to  the  arrangement 
of  buildioj^ii — their  elt^viiti'm,  the  details  of  their  ornmnent,  and 
the  materia];  but  todojustice  toall  the^e  would  occupy  too  much 
of  your  lime.  If,  however,  the  principle  I  have  laid  down  be 
adopted,  its  application  may  be  reoilily  deduced.  Let  it  nut  be 
■uppused  that  I  consider  "iitneBo"  Avniinymoua  with  bcauty^-far 
from  it;  it  is  but  the  framework  upon  which  beauty  is  to  be 
wrought.  If  the  frame  be  shapeless,  can  we  but  regret  the  art 
which  is  WHiited  on  its  decoration?  I  do,  however,  believe  that 
troth  is  an  essential  element  in  nil-enduring  beauty;  and  to 
secure  truth  in  architecture  we  muMl  rir^t  have  "fitnetuf."  This 
principle  ought  to  pervade  every  structure,  huwevor  mean  or 
noble;  and  where  It  existH  it  gives  imlividuality  and  character. 
It  is  this  which  legitimately  diutinguiiihes  cccleiiiastical  from 
domestic  edifices,  the  haunts  of  commerce  from  the  scatN  of 
science,  the  cottages  of  humble  poverty  from  the  abodes  of 
wealth  and  luxury;  and  were  it  always  allowed  the  influence  it 
ought  to  exercise,  we  should  have  no  nmre  examples  of  (trecian 
temples  applied  to  modern  ueies;  of  conventual  buildings  adapted 
to  domestic  purposes;  or  of  barn-like  erections  cotiMOcmted  to 
the  Muht  High;  but  all  our  practice  would  be  governed  by  a 
due  oousideration  of  the  uses  fvr  which  our  work  is  intended. 


FORM    AND   SIZE   OF    SEWERS   AN0    DRAINS.' 

Increated  Power  of  the  SiBMp  of  Water  gainett  by  Alteratione 
in  the  FormM  of  Sewera, 

It  ftppeared  on  examination  that  accumulations  were  greatly 
influenced  by  the  shape  of  sewers,  where  the  conditions  as  to 
run  of  sewer  water  or  fall  were  the  same.  The  trial  works 
prepared  in  respect  to  sewers  are  here  adverted  to  ^s  illustrative, 
on  a  large  scale,  of  the  principleit  of  construction  previously 
noticeil.  Air.  Roe,  surveyor  of  the  Holhorn  and  Finsbury 
divibioa,  who  made  one  of  the  earliest  advances  In  the 
improvement  of  the  construction  of  sewers,  had  shown  that, 
by  an  alteration  of  the  form  of  sewer  from  a  flat  segment  to  an 
egg-^hspe— with  the  same  quantity  of  water,  at  the  same 
inuinatmn — the  deposit  was  reduced  one-half.  As  a  point  of 
pecuniary  economy  accompanying  improvement  in  construction, 
it  was  shown  that  the  number  of  bricks  required  to  construct  u 
sewer,  with  upright  sides,  7A  inches  long,  would  suffice  for  the 
construction  of  an  egg-shaped  sewer,  with  the  same  sectional 
eapiiclty,  122  inches  long. 

Other  Examples  might  be  adduced  of  improved  results 
obtained  by  vanations  in  form,  without  any  change  of  the  inter- 
nal capacity  of  sewers-t  The  egg-shape  possesses  an  advantage 
over  tiie  circular  sewer  in  the  increaited  scouring  action  derived 
from  the  greater  rapidity  of  flow  when  the  stream  \f.  small,  and 
occupieti  only  a  small  proportion  of  the  area;  and  this  is  the 
general  condition  where  sewers  are  made  large  enough  for  men 
to  traverse  them,  without  reference  to  the  iiuantitles  of  sewage 
which  they  have  to  convey;  but  it  should  be  observed,  that 
wherever  good  inclinations  are  obtainable,  and  the  ordinary 
flow  would  be  sufficient  to  keep  the  circular  form  of  sever  clear 
of  deposit,  that  form  is  to  bo  preferred.  It  is  stronger  and 
more  economical,  it  presents  le-i»  frictional  surface,  and  is  more 
capacious,  with  the  same  amount  of  material.  The  special 
advantage  of  the  egg-shnpe  diminishes  moreover  with  the  size 
of  the  Hcwcr,  so  that  in  the  ttnialler  areas  it  becomes  scarcely 
Appreciable.  For  plpe-sewers  and  drains  the  circular  form  is 
on  the  whole  to  be  preferred,  because  the  greater  riak  of  uneven- 
ness  of  form,  and  the  difficulty  of  obtaining  the  same  occurncy 
of  Joint  with  the  cgg-shape,  more  than  counterbalance  the 
advantage  of  the  small  increase  of  How  wliich  would  be  acquired. 
For  intermittent  purines,  where  the  house-sewage  ocoupies 
only  a  small  portion  ot  the  urea,  but  the  sewer  is  liable  to  be 
hltud  with  storm-water,  the  egg-shape  is  undoubtedly  the  best. 
In  proportion  aa  the  flow  can  be  equalised  and  adjusted,  and  the 
principles  of  drainage  reduced  by  practical  science  to  an  approxi- 
mation of  constants,  lo  the  same  extent  the  egg-ahspw  must 
yield  to  the  circular,  as  the  boat  form  of  sewer,  without  reference 
to  size. 

Increattd  Power  gained  by  AHerution  of  Size^  ai  veil  tu  Alteration 
in  Form  of  Sewers. 

7'he  following  is  an  account  of  several  trial  works,  and  illus- 
trates the  effects  of  altering  the  size  as  well  as  shape  of  the 
channel  of  conveyance,  with  a  better  adaptation  to  the  ruu  of 
sewer  water,  and  the  service  to  be  performed.  It  is  contained 
in  a  Report  of  Mr.  Hale,  the  surveyor,  who  was  directed  to  make 
the  trial. 

"  The  msiu  lino  of  mmcf  ia  L'^per  George-itreel  i>  A  ft.  G  in.  bijjh  and 
3  ft.  6  ia.  wide,  sod  runs  from  the  Kdgewire-road  to  Manclieater-itreel, 
wbers  it  fslU  into  the  Kirig't  Scholars'  I'ond  sewer.  I  have  laid  a  12-inch 
pipe  560  feet  long  upon  the  inven  of  tbli  maio  lioe,  and  have  built  a 
bead  wall  at  the  end  of  It,  so  tbat  the  whole  of  the  »ewage  diicbaried 
hy  the  collateral  lewcra  shove  the  pipe,  ai  well  aa  what  >cwaf;e  may  6od 
its  way  iixIepeadcDlly  into  the  upper  part  of  Gcorgt:>atrcet,  is  forced  to 
pass '.hroui(!i  the  |ii|je.  The  whole  area  draiaed  by  the  leneri  running 
intothe  l^'inch  pi(N]  ia  George-iueet  is  213, /7ti  iquaie  }ard»,  or  about 
1)  acres.     ObiervsLloDS  sre  being  coalioasUy  made  do  ibe  work,  sad  the 

•  GaxiaAi.  Boi.iiDap  HKi.LTK.—'MinumBr  Infamatlon  oillMted  wltbnterene* 
to  WMfca  for  ttie  K«-incival  of  Soil  Water  or  UrainafS  ol  Dwtllta(<  Qoomb  boU 
PutiUc  Eilllk«a,  iind  for  Iba  a«<«vra«v  aiMl  Cl«uutD«  Of  Ilia  Sll«  o(  TdWDl.'  Or- 
dtnd  to  tie  DflDWd  for  lti«  uia  uf  Local  Soarda  aad  ibrir  OSLb*t»  cbocmI  In  1h« 
Adnlnluntuui  of  the  PnbUc  Uulth  AvL  Pr^aCTled  lo  bollt  Uouwt  of  PulUmvnt 
bj  coomaBd  of  Ucr  U^atr-     Lundun :  C)i«  sad  SpottltMOodc.  lai'i. 

t  NwTBir  Mid  dtvp  cbannaU  frcqu«nUy  cut  bf  tirfaru*  lu  Ui«  tvrlhtt  of  ihc  lOft 
rifpoalt  MXUBittlEtM  In  (Ut-tMUvmnl  Mtrer*.  were  •IcmonMr'tlve  of  Utr  very  imi« 
tibarrfaUoa  aa  mbltb  rmltirnl  «iLgtu«cni  bk<r«  declared  tbat  tb«  torm  of  ibn  bottom  of 
•  ttfwcr  It  of  no  Bonsqnvncc.  tl  traa  decUre<t  at  tie  outaet  of  ibe  iBVcsUsaOoa  that 
■  •ewer  Willi  Mpright  alilea  aad  nlde-a|ireadln|r  foDthiiti  waa  Um  bcit  and  raott 
ecrUla  totm  of  cooMnicUaa.  Tbe  CKamluatiotii  tllrectvd  In  tbe  (tOitvmiwaii  lamy 
b««0  pliyni  ib*  •rrooroiu  doctnne  In  axt«aitn  tallam  of  tbai  lorm  of  aewae  wbvn 
aanlod  Ihraocfa  allppcf;  gnioDd.  Is  s»aic  luKscms  wbole  Uocs  ba<rt  besa  toaail 
drirtabitfibcsidm. 
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rualt)  are  as  follows . — The  Telocity  of  the  itreim  in  tin  pipe  liu  been 
obicrvcil  to  be  roor-and-i-lialf  tiruea  greater  Ihin  tbe  Telocity  of  the 
lame  aiiiuiint  of  water  on  the  lied  of  the  old  lewer.*  Tbe  pipe  bat  not 
been  fnund  to  contain  any  deposit,  but  during  heavy  raios  itdDes  hive 
been  diatuictly  beard  rattliog  tbrough  it.  When  the  pipe  ii  oearly  filled, 
Ibe  Telocity  and  coiteentnlion  of  the  water  are  safficient  tn  clear  away 
any  matter  wbicli  may  bave  been  drawn  into  tbe  pipe  from  the  lar^it 
sewers,  and  much  of  which  matter  it  may  be  preiutned  would  never  enter 
a  well-regulated  tyitem  of  pipe  leweri;  also  tbe  force  of  the  water 
issuing  from  the  end  of  the  pipe  is  safHciently  great  to  keep  the  bottom 
of  the  old  lewer  perfectly  clean  for  \i  feel  in  length  ;  beyond  this 
distance  a  few  bricks  and  atones  are  depoiited.  which  incresse  in  quantity 
gi  the  distance  from  the  pipe  increases.  Beyond  a  certain  distance  mad, 
aand,  and  other  deposits  ocf^ar  to  tbe  depth  of  several  inches,  so  that  tbe 
Btreani  there  is  wide  and  comparatively  sluggiih,  and  twing  dammrd  back 
by  the  deposit,  exerts  an  aafavoursblc  influence  oo  tbe  How  of  water 
IhrOQgb  Ibe  pipe.  On  tbe  invert  of  the  original  kewer,  which  now  forms 
the  bed  of  the  pipe,  deposit  wai  conitantly  accumulating,  and  was  only 
partially  kept  under  by  repeated  fimhinpi.  The  supcrricial  Telocity  of 
the  water  in  the  pipe  is  generally  three,  four,  and  Ave  times  greater  than 
Ibe  superficial  veloaty  vrhicb  obtained  under  /Ae  same  circumtlaoe^t, 
in  Ibe  original  sewer,  and  tlie  velocity  of  tbe  wAoU  matt  of  i^ater  in  the 
pipe  approsimatca  much  more  to  its  luiface  velocity,  aa  ascertained  by  a 
float,  than  docs  the  velocity  of  the  whoia  mom  of  water  in  tbe  lewer 
■pprotimate  to  its  own  surfer  velocity.  Un  one  occasion  I  bod  the 
•ewer  la  Upper  Ceorge-street  carefull;  cleaned  out  immedislely  below 
tbe  pipe,  and  then  caused  a  quantity  of  deposit,  consisting  of  ssnd,  ptecea 
ef  bricks, stones, mnd,  &c.,  to  be  put  into  tbe  bead  of  tbe  pipe;  the 
consequence  was,  the  whole  of  the  matter  passed  clear  through  tbe  pipe 
(660  feet  long),  and  mach  of  it  was  deposited  on  the  bultooi  of  the  old 
Mwer,  at  some  distance  from  the  end.  When  the  pipe  was  flowing  nearly 
half  fulljiwd  pieces  of  bricW,  one  weighing oue  pound  and  threc-quarten, 
and  the  other  une  pound  thirteen  ounces,  were  impelled  by  the  force  uf 
the  water  through  the  whole  length  of  pipe,  and  struck  the  legs  of  the 
man  at  the  end  of  the  pipe  with  consi<lerahle  force.  A  live  rat  was  also 
washed  with  great  violence  through  tbe  pipe,  and  struck  the  legs  of  a 
inaa  with  such  foroc  oa  proved  '.he  rat  had  do  control  over  its  own 
motion.  When  the  water  was  only  S  inches  deep  in  the  head  of  tbe 
pipe,  nearly  a  whole  brick,  weighing  four  pound*,  was  put  in  it ;  it  was 
heard  fur  a  few  Bccondi  moving  down  the  pipe,  but  was  not  caught  at 
tbe  end.  The  bulk  of  the  stream  at  the  head  of  the  pipe  is  diminished 
to  about  half  its  dimensions  when  it  arrives  at  tbe  end,  the  Telocity  being 
greater.  A  great  number  of  irregular-shaped  stones,  each  of  several 
ouocea  weight,  were  washed  through  the  pipe  with  the  same  apparent 
cose  OS  marbles,  lad  the  distinct  rattling  noise  I  occasionally  hciiil  thent 
moke  might  convey  a  correct  notion  of  the  considerable  force  with  which 
tbcy  most  bare  been  impressed.  All  tbe  foregoing  resultn  wrre  riTccied 
when  tbe  pipe  won  either  only  half  full,  or  leas  than  half  full  of  water, 
which  has  been  gauged  in  the  pipe.  The  houic>drains  connected  with 
Ibe  experiment  inCeorge-itrcct  arc  in  moat  respects  liVe  the  rett  of  tbe 
house-drains  of  the  metropolis  ;  the  general  characters  of  the  whole  arc 
great  size,  irregularity  of  form,  and  filthy  and  bad-smelling  condition. 
The  vanations  in  size  are  from  nearly  half  a  square  foot  to  four  square 
feet  cross  section,  and  the  different  forms  include  the  circle,  the  square, 
and  sqaaie  bottom  end  sides  with  semicircular  top ;  their  inclinations 
aeem  oot  to  vary  more  than  from  horizontal  to  a  fsll  of  two  laches  in  ten 
feetl  Their  condition  with  retpect  to  quantity  of  iiiatlcr  depoiited  in 
tbem  does  not  seem  to  he  regulated  by  their  inclinations.  This  may  be 
accounted  for  by  the  fact,  that  their  wide  and  irregular  loverts  spread 
the  small  streams  and  dentroy  their  force,  and  cause  matter  to  lodge 
with  greater  security.  Many  of  the  endi  of  the  drains  arc  so  dilapidated, 
that  their  original  form  cannot  easily  be  diitinguiibed  ;  but  enough  can 
bo  determined  to  know  that  tbe  sum  of  all  their  areas  (HHO)  woutiJ  exceed 
the  area  of  a  circle  of  30  feet  in  diameter.  Much  of  the  rubhiiih  and 
obstructions  in  the  house-drains  have  been  found  to  consist  of  heaps  q( 
pieces  of  brick  and  mortar  which  from  lime  to  time  have  fallen  from  the 
Boflits  and  sides  of  the  drain,  as  it  has  progreisively  become  dilapidated. 
Various  specie*  of  fungi  shoot  out  from  tbe  interstices  of  the  brickwork  ; 
ftnd  the  existence  of  old  cobwebs  around  tbe  sides,  and  sometimes  nearly 
oovering  the  mouth  of  the  drain,  fumlsbea  another  proof,  in  lome 
instances,  that  the  drain  has  not  been  for  a  long  time,  if  ever,  half  filled 
with  water.  These  old  drains  are  the  special  horboura  of  rats  and  other 
Terrain. "t 

*A*  the  foroof  attniuiila  prop<irtloaKlclot)i«Muareoritaveludir>tIicetesiiMnK 
pair»T  of  th#  coriKntrmlird  alrr^m  in  the  plp«  Mrould  be  kiMVB  Iwoly  Uinc«  ■•  gn*% 
ai  llial  In  tlie  wlile  Mver.  coDiequrnitr  ilmics,  &<;.,  whicb  rnltrht  rcil  to  llie  lillcr 
wuiiM  b9  aivcpt  fttrtty  bf  thv  moie  rBj>lu  How. 

t  Ao  iDOUlry  wu  illivcltd  to  1>«  ran'U  n»  to  the  »iirrn*f  of  iBfin^  dnwn  «  mile  of 

drsli  niMt  lOod.  irbcn  U  nru  ntimalnl  that  (be  eipciiae  would  tM  ^M/.  14r.  M.  per 
ollri  ttud  ft  appraml  that  In  mnny  auchtltuatlont  a*  iboac.  trhcre  accardldft  ia  tbe 
Yierv*  v{  vjuluui  nniiiieen.  deuiialiig  by  flualilut  (rr  iiaoil  lat»uur  nould  t)«  retiulred. 
awcti  (L  liiir  of  ]]tp«  wcriild  k(«jt  Die  aewef  KiiUrclf  clcK  a(  dcpatti,  nnil.  to  fat  aa  ihir 
wweriiaell' waa  cunccriied.  cli-ar  o(  aniill.  wlille  It  would  K't^al'T  lilmliiUti,  If  nnt 
prevent,  ill*  circulation  of  fuul  gut*  from  tbe  houiv  draiai  throiixH  the  ivirfri. 
Aeeordiuie  to  the  report  uf  Bl  r.  l>wii:k,  tli*  prM*nt  eip(ii*e  oT  lluthing  tn  aomp  dt«- 
tricta  la  'A.  lOi.  per  nlle  p«r  treek.    la  the  naffly-deaaied  dlatrtcti  It  ms  3i)J.  p«r 


It  may  be  here  observed  that  vitreous  pipe-MWcra,  if  propecijr 
mnde,  will  hear  very  coiiHiderahle  iiiterniJ  preMure.  The 
smaller-sized  stoneware  piiiealiAve  been  tested  to  several  hundred 
feet.  CoiniiKin  reilware  clay  pipes  of  ti  inches  have  beeii  tested 
to  between  100  antl  200  feet  of  ureiisure.    Pipe  sewen*  an*!  drains, 

Iiroperly  laid,  and  cemented  witli  Roman  ceineal,  may  tlierefure 
le  used  under  pressure.  Kxperieiuw,  u  well  a*  a  cun»ii]eratiua 
of  the  difference  of  striictnre,  shows  that  it  Is  not  safe  to  use 
sewers  of  the  common  brirk  antl  mortar  coD«tructii>o  fuU.* 

The  following  is  n  view  of  a  sewer  to  which  another  trial 
woik  waa  roost  carefitlly  iranducted  by  .Mr.  Lovick,  mrvejrnr,  to 
determine  isccurately  tne  amount  i>f  sewage  from  1900  aven(^ 
sixed  houses  in  the  metropolis  «n  the  dnys  when  there  was  n 
intermittent  supply  uf  water  from  the  different  water  compuutt. 


P=P< 


In  tblf  Mwor,  which  had  n  tint  sc^entil  bottom  3  feet  wide, 
a  sectional  area  of  I A  feet,  and  an  average  fall  of  1  in  1 18,  the 
deposit  from  the  WOO  bouses  rej^ularly  accumulated  at  the  rate 
of  flOUO cubic  feet  per  month.  But  a  pipe  of  Minchcs  diameter 
placed  alontf  the  bottom  of  this  sewer,  with  a  somewhat  leas 
incliaation  (1  in  153),  kept  it  perfectly  clear  of  deposit.  The 
avenMre  flow,  without  raiti-fall,  was  about  &1  gallons  per  houaa 
per  diem;  the  absolute  drainage,  apart  from  rain-water,  from 
all  the  I'iOO  liou»ei  would  have  passed  through  a  5-inch  tube  (of 
the  relntive  liize  of  the  smaller  one  shown  within  the  l^-inch 
tubular  pipe  placed  .ilong  the  bottom  of  the  brick  sewer),  or  not 
one-third  the  area  of  the  minimum-sized  drain  which  hatl.  up  to 
tho  time  of  the  investigation,  and  upon  the  advice  of  profeitsoTf 
of  architecture,  been  declared  and  enacted  tn  tho  Metropolitan 
iJuililing  Act  to  be  necessary  for  a  sinjijle  house — namely,  oneuf 
not  \vss  than  9  inches  diameter.  On  the  same  rate  of  flow,  the 
whole  of  the  mere  house-drainage  from  all  the  houses  in  the 
metropolis  might  be  dtacharged  through  a  aewer  of  3  feet  in, 
dinmetcr.t 

AdjuJitmrnia  of  the  Sizes  of  Tuhulnr  Ilottw  Drain*  and  MatH 
Dmint  requirtd  for  the  Din'hnrffe  (\f  Storm   Watvrt. 

^V'biUt  the  drainn  for  the  discharge  of  soil-water  from  withia 
houses  are  mftde  of  3  or  4  inuhes  diameter,  the  main-drains  and 
sewers  will  require  some  enlargement  (beyond  the  space  re- 
quired for  the  ordinary  waRtc-watcr  from  the  houses)  to  re<:eive 
variable  quantities  of  rain-wflter, 

"I'he  necessity  of  provi-iitm  for  the  reception  of  these  variable 
quantities  of  n-ater  was  aDeged  as  one  jUKtification  of  the  enor- 
mous sizes  of  the  sewers  :ts,  until  recently,  constructed;  but  on 
examination  the  data  were  found  to  be  wholly  insulficient  to 
warrant  such  dimensions, 

annum  per  lalte.  Kveo  tbti  ex|irn««  nai  on-ln*  t-i  old  Mcannlattona  now  In  courM 
i>r  (miuTol,  111  tlie  Holbora  oiiil  Fliiitiiir]'  divlalon,  where  ttie  (liiabing  la  ivfnilar,  tW 
arerage  ei|>cnie  of  keeplof  the  aetrrra  ilraii  by  lluablii||,  at  pkcewurli,  la  l.~I  ^.  pv 
mlU-  Mr  aoitiiDi.  Now,  ibe  total  <.-o«t  o(  aueli  a  Itibutar  armr  aa  tbai  abora 
dracrtWd  by  Ur.  Hale.  allow-|ii|  Tor  a  Ifl.Lndi  pipt  toBMMl  of  a  13-liicb  •tot,  nod 
aprendtng:  th«  [kK>nipni  orrr  tnenty  y^^r*,  wogltl  not  h»  ibon  than  I'.t  Vt.  MJ.  p«t 
x%\\t  p«r  iinnLim,  If  eitciilMl  on  a  larfl*  acal«  at  tha  pHcea  tbentn  de»CTlt>ed.  I'Diia 
tlir  HuialLliitt  lyalam  In  Ihelcail  uiicUauly  aawert  dl>trtft,  ihe  csfi«aacor  fluatalDK  !•• 
prnanta  tUc  cxpeiiw  of  remoeal  of  &17  loaili  of  delrilui  and  decontiMMlng  refoae  at 
tU.  per  Load,  ■(iread  la  portion*  orcr  4  mile  uf  aurfaci-  3  feel  wtd*  on  Ibe  ae*nf^ 
ualil  it  la  reaiDTcd  at  wevkly  and  raftn1«liity  luiervala.  At  an  eatrji  annual  rxpcoat 
of  21.  3«.  the  retention  and  apre&dlQK  of  a  pri/pur'.louaie  part  of  ihvae  ''17  lu«da  may 
be  prerciitnl  Id  ttrreta  wbere  there  tukppeua  tit  be  a  aufSctebt  f^tt. 

•  With  reapect  to  a  Rrctt  nuniber  of  tbe  recent Ir- built  and  mott  n|t«Mlv«  belcft 
Mwera  \a  Itie  metropoUa,  it  la  reputed  by  tttc  offlcvra  rtip^cd  In  the  MbSMmuaa 
aurrey,  "'that  with  one-foartb  fixt  strength  of  a  maa  t^u  maydiive  a  eearctiet 
Itiroiith  the  brickwork  and  aeveral  feet  t^yon^I ;  then,  by-  uaina  the  acarchar  u  a 
lever,  fod  tnar  aliah*  tha  wholo  a«mr  for  a  yard  round  /'  and  that  tbe  woiha  caobOC 
be  rran:)iiBbtr  ea|>ccled  lu  Stand  for  mora  than  ten  or  twclre  r*ara.  much  leaa  sny  fUl 
llowa  of  at  arm -water. 

T  It  will  b«  obvloDi  that  b;  tbia  calculation  It  I*  Dot  Intendfd  to  confer  tbe  meatilnc 
that  a  :i-feet  te»«r  wtnUd  auffice  for  Ibe  (lr«laa«e  of  ttic  inciropolla.  but  oiereU  Uias 
aaiuRilng  (be  arrraR*  of  the  wtiale  of  tbe  boDie^ralDaac  aloDa  to  be  that  wlilch  waa 
fuiiiiil  ill  iliia  rKpenrrrnt,  and  that  the  whole  were  dowUif  In  one  channel  at  ttM 
■ame  rate,  a  Jl-fret  M««r  iroulit  saiBot  to  codmt  It. 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL, 


The  giVAtest  ttorm  whicli  need  be  considered— mi ch  a  storm 
as  occurs  in  Eoglaad  only  in  the  cnunte  of  yean — would  be  a 
fall  of  ahniit  8  inches  in  the  hour,  or  ii,789  (taUnns  per  acre. 
Kow,  it  wax  proved  by  tho  trial  wnrks  that  a  thrrr-Utcii  tube,  at 
an  inclination  of  I  in  120,  will  clear  away  more  than  this  amount 
of  rain-fiill  from  lUaquaroa,  space  enough  fur  thrfe  Ubuurer*' 
cottagea,  clacMd  as  fourth-rate  houitea  under  the  Building  Act 
in  tho  metropolis;  at  a  fall  of  1  in  hO  it  was  found  tiiat  it  would 
clear  away  the  ntln-fall  from  1'2  8quarfN^  or  one  firtit-rate  and 
four  fourth-rate  houses;  at  a  fall  of  I  in  W,  from  17  squares,  or 
fire  fourth-rate  house!*;  and  with  a  fait  of  I  in  VO,  it  would  serve 
for  'i6  »()UBreK,  ot  the  space  of  two  first-rate  houses,  or  eight 
fourth-rate  houses.  A  4-inch  tube  would  carry  away  ntarly 
twice  as  much  water  (*/)  aa  one  of  S  inches  diameter;  that  siM 
ia,  therefore,  for  such  an  area  mure  than  sufficient  for  the 
greateiit  contingency. 

Obser^-ation  of  the  flow  of  any  outfall  of  storm-witer,  and  of 
the  tributaries  from  a  hill-side,  offers  to  nn  unscientiRc  person 
some  oppruximate  c4mception  of  thp  site*  of  the  channels  or 
tuben  which  would  be  rc(|uircd  to  convey  it  away;  eo  in  a  town, 
the  observation  of  the  ilow  of  sturm-watcr  in  the  rough  kennels 
or  channels  of  streets,  where  there  is  no  under-drainage,  would 
be  suggestive  of  the  maximum  sizes  of  the  underground  sewers 
required  fur  its  removal.  Rut  it  wb«  found  on  investigation 
that  for  side  streets  and  street:*  where  the  btorm-wnter  never 
rises  above  the  nirle  gutters  enormous  sewers  had  been  con- 
structed of  a  capacity  siiificient  to  receive  water  cnnugh  to  cover 
the  whole  surface  several  inches  deep,  aud  to  give  it  the  appear- 
ance— which  it  never  had — of  a  river. 

The  uccasiunnl  bursting  of  large  sewers  has  been  referred  to 
■a  a  proof  of  the  necefi«ity  of  th^ir  lurfre  Kize  fvr  the  diHcharge 
of  etomi-watcrs;  but  it  appeared  upon  invcstigntinn  that  the 
buntings  were  cuiHed  by  accuniulationti  occasioned  by  the  large 
sizes  of  the  sewers,  by  their  irregularly-constructed  bottoms, 
their  junctions  at  riglit  angles,  and  by  other  cause*.  On  the 
occurrence  of  a  sudden  storm,  one  accumulation  is  rapidly  driven 
tip  the  incline  of  another,  occasioning  a  complete  stoppage. 
H'hen  the  internal  condition  of  the  itewera  was  examined  at  tbs 
places  where  these  burstings  occurred,  it  became  a  matter  of 
mrprise  that  such  accidents  had  not  even  more  frequently  ha|t- 
pened. 

One  plen  often  urged  in  justification  of  the  extravagant  sizes 
of  the  old  drainage  works,  even  for  lines  of  streets  in  which  but 
little  cxteritiion  could  be  reasonably  expected  waa,  that  they  were 
made  so  large  to  meet  an  assumed  probable  extension  of  the 
population.  Such  outlays  arc  open  to  the  objection  that  imme- 
diate and  certain  levies  ought  nut  to  be  made  upon  the  present 
population  to  provide  for  cuntiiigencies  remote  and  uncertain. 
It  is  overlooked  in  such  expensive  provisions  that  the  reduced 
rates  at  which  improved  wurka  may  be  constructed,  a«  compared 
with  former  defective  works,  will  pay  for  their  removal  within 
very  short  periods.  Further,  it  la  presumptuous  to  lay  that  no 
improvement  cad  be  reasonably  expected  ntion  cxistiug  works, 
and  that  they  will  for  ever  be  the  most  eligible.     .Moreover,  the 

Clea  cannot  be  ftustaineil,  even  an  rei£(ird>t  the  future,  fur  reason 
as  been  generally  found  for  believing  that  the  same  lines  of 
■ewer  would  admit  of  considerable  additional  heads  of  water 
witliDut  any  increase  of  size  whatsoever. 

The  provision  of  extra  capacity  for  siicb  purposes  has,  how- 
ever, been  frequently  made  on  the  assumption  timt  the  increased 
area  required  would  be  proportional  to  tne  population,  whereas 
it  ap|>eared  that  an  audiUonal  bead  causes,  by  the  increased 
velocity,  the  dincbnrge  of  the  additional  quantity  through  the 
name  stzcd  sewer;  an  effect  not  then  underNlood,  hut  whirh  was 
displayed  in  the  trial  works.  It  would  be  in  exceutional  caaea 
only  that  the  drainage  area  would  ho  increased  witn  increase  of 
population. 

S' either  is  the  formation  of  a  vhole  syfttem  of  scwere  of  extra- 
ordinary sizes  justiOable  on  the  pretext  of  their  being  required 
00  the  oocarrenee  of  extraordinary  storm-wnters. 

lo  many  eaoes  an  increa^'  in  tho  number  of  the  higher  branch 
lines  may  ultimately  necessitate  an  increased  size  in  the  valley- 
lines;  but  in  respect  to  all  the  branch  lines  it  may  be  concluded 
that  the  concentration  and  economy  of  the  ordinary  flow,  and 
the  most  rapid  mid  complete  daily  sweep  of  the  sewers  nre- 
ponderntes  in  importance  over  the  inconvenience  occasioneu  by 
extraordinar)'  storms,  occurring  at  intervals  of  many  years,  and 
sometimes  only  at  inter^'als  of  generations,  such  as  the  storm 
which  fell  upon  parts  of  the  metropolis  in  IbW,  of  4  tuchea  in  the 
hour. 


Various  forroulo  were  presented  to  the  Commissioners  for 
inquiring  into  the  means  of  improving  the  Health  of  Towns,  as 
fuTutKhing  the  means  of  obtaining  greater  certainty  in  the  con- 
struction of  town  sewern,  and  pliiitc  for  the  sanitary  imnrovement 
of  large  town  districts  were  prepared  upon  thowu  furmula*;  but  the 
sewers  thus  designed  were  *till  m  large,  and  consequently  so  very 
expenuve  as  to  offer  very  formidable  obstructions  to  the  exten- 
sive voluntaryaditptionof  works  of  sanitary  improvement.  These 
plans  were  apparently  thought  repugnant  to  common  and  empi- 
rical observation  of  imtural  outfalls  of  the  nature  above  referred 
to,  and  therefore  it  was  found  necessary  that  trial  works  should 
he  instituted  for  the  better  determination  of  the  proper  sizca. 
The  chief  results  of  these  trials,  made  with  the  smaller  and  mor  e 
manageable  channels  for  the  removal  of  sewage  or  drainage  water, 
have  been  already  described  in  the  evidence  cited.  In  respect 
lo  the  larger  channela,  the  branch  and  main  sewers,  there  occur 
elamenls  not  ascertainable  by  any  readily  nuinagertble  trial 
works;  such  could  be  determined  only  by  observation  from  an 
ascertained  rain-fail  upon  a  given  town  area  how  much  did 
really  reach  the  outfall,  and  within  what  time. 

To  tesit  compendiously  the  statements  as  to  the  alleged  neces- 
sity of  such  large  stses  for  the  removal  of  varying  quantities  of 
storm-water,  observations  were  directed  to  the  flows  of  water  at 
the  outfalls  from  large  districts  after  rain.  The  following  por- 
tions of  an  examination  of  Mr.  lloe  exemplify  the  course  and 
results  of  these  investigations: 

"  Hit  carried  on  a  set  of  prsctical  observstioni  u  to  the  flow  of  sewen 
of  differeat  sixes  and  cipiciiio  ander  ilitrcrent  circumitances,  ever  lince 
he  bit  been  in  tbe  service  of  the  Commiuionen  of  Sewers  for  tlic  Ilolbora 
and  riaitiurjr  iliiliioni.  Uai  carrifd  on  obtetTSlions  at  to  tbe  velocilies 
of  water  in  ilie  river  ¥\ttl  »cwer ;  lubsttjuently  heeiteaded  bit  obMrva. 
tlons  to  branch  tnd  coUstertl  lewcrs  of  different  d«tcripUoas.  About  4400 
acres  are  draiaed  by  tbe  rifer  Fleet,  of  wbieb  18»8  acres  are  corered, 
Of  town  irea,  and  2612  acres  uoeovered,  or  rural  ares.  The  ¥\ett  »ewer 
is  12  feet  high  aud  12  feet  wide,  wiih  a  Mctioosl  area  of  120  feet  io  the 
Isrgeit  part  in  the  Holborn  and  Finibury  diviiioai ;  but  the  capacity  of 
tbe  whole  Line  varies  geaerall;  sccordin;  to  the  quanlitj  of  lurface 
drained  bj  each  portion.  With  regard  lo  iti  inclinatian,  it  varies  from 
1  inch  in  100  feet  to  I  iticb  in  2  feet,  wbtlit  tome  portions  are  on  a  level. 
The  lum  of  the  capacities  of  all  the  sewers  that  fall  into  it  i*  about  ibO 
feet,  sni)  they  sre  lixty  in  number.  The  capacity  of  tbe  main  ta  about 
1  to  I  of  the  capacity  of  the  aeviers,  of  which  it  it  tbo  general  outlet. 
Tbe  average  inclination  of  the  tewera  which  fall  into  the  Fleet  In  moat 
injlaacei  varies  ;  lome  of  them  are  a  quarter  of  an  inch  in  10  feet,  others 
are  3  inches  id  10  feet.  If  erery  home  within  the  diilrict  had  adraia 
of  9-iDcb  diameter,  the  propotticn  the  capacities  of  the  boaae.drains 
would  hear  to  the  )um  of  the  cspaciiiei  of  all  the  aewem  would  be 
about  16  lo  1,  and  to  the  capacity  of  the  main  outfall  about  75  to  1. 

"  Engiuecri  and  theoretical  writers  have  set  forth  varioui  furmulc  ai  to 
the  flow  of  water ;  and  in  the  Second  Report  of  the  Ueallti  of  Towua 
Commiiiion  there  sre  loine  tables,  by  Mr.  llawkiley,  on  the  capacity  of 
sewers  required  for  Tsrioui  sreti  of  drainage.  Taking  table  No.  1.  ^iltieas 
finda  that  the  sizes  recommended  for  tewers  to  drain  c«rtnin  portions  of 
land  are  lai^er  than  the  actual  requirementi ;  for  insUoce,  the  quantity 
of  acres  that  a  cylindrical  sewer  4n  inches  in  diameter  is  (by  tbe  table) 
allowed  to  drain,  when  the  locLination  is  1  io  240',  ia  47  t  whereai  in 
practice  itii  found  that  lucb  a  sewer,  with  that  inclination,  drains  more 
than  100  acrea  of  town  area  at  a  aimilar  fall  of  rain  to  that  on  which  the 
table  is  formed.  Again,  a  lewer,  with  a  similar  Inclination,  to  drain  129 
acres  of  town  area,  xbould  (by  the  table)  be  of  the  capacity  of  about  2S 
feet;  but  in  the  great  storm  of  Auguit  lS4fi,  the  water  from  215  acres 
of  town  area,  and  178i  acres  of  rural  dittnct,  occupied  only  301  feet  of 
the  superficial  area  of  a  sewer  with  that  inclination.  With  respect  to 
larger  aizei,  the  table  shows,  that  at  sn  inclination  of  t  is  4H0,  a  sewer 
lo  drain  329  acres  of  town  arcs  thould  have  a  capacity  of  about  78  feet ; 
whereaa,  in  a  sewer  with  a  similar  inclinalion,  the  area  occupied  ia  the 
storm  of  Iti  14  was  only  79  feet;  snd  to  this  sewer  there  drained  1181 
acres  of  town  area,  and  2fi5G  acres  of  rural  diitrict. 

In  the  formation  of  the  tables  for  showing  the  proper  size  of 
seweri4  it  has  usually  been  assumed  that  a  certain  large  propor- 
tion of  the  rain  fulling  upon  a  town  area  will  flow  into  the  sewets 
as  quickly  as  it  fiill«,  and  that  tho  channels  for  its  conveyance 
ought  to  bo  large  enough  to  carry  that  quantity  away,  supposing 
it  all  to  enter  at  the  head.  Mr.  Roe  finds  from  tuug-ouutinued 
observations  tlint  a  very  much  smaller  port  of  the  rain  runs  off 
into  the  sewers  in  the  same  time  than  haa  been  assumed  (i.  e. 
that  very  heavy  falls  of  rain  are  much  shorter  in  continuance 
than  the'  floudo  they  occasion),  and  that  sewers  receiving  along 
their  coursv  the  confluence  of*^  many  snwller  channels  will  convey 
away  far  more  water  than  if  it  all  entered  at  the  head.  He 
consequently  finds  that  sea-ers  of  much  smaller  scctiim  than  the 
usual  tables  indicate  are  amply  suificiuut,  and  therefore  tliat  tbe 


416 


THE  CIVIL  EXGTNEER  AND  ARCHTTECrS  JOURNAL. 


uM  of  such  tallies,  or  of  the  fonnalK  on  which  thcjr  ore  con- 
structed, has  led  to  large  unneceaa&ry  expenditure. 

Siiire  .Mr.  R<ie  jjave  the  evidence  already  cited,  he  has  been 
compelled  by  illness  lo  resifrn  his  office  nf  chief  nurveyor  to  tlio 
MeiniiHiIitan  Commiiision  of  Sewers;  but  he  hnt  Biiice  lii*"  retire- 
ment, find  diirinjf  his  convxlewence,  occupied  hinieelf  in  com- 
plctini;  for  the  Board  a  table  of  dimennionfi  of  Kewem,  founded 
ujwn  hilt  ohttervationa,  in  the  llolborn  and  Fioi>hury  district  of 
the  nietropuli^,  uf  hrHnch  aa  well  an  main  lioe.i  of  sewer» — (d>»er- 
vatiotiB  the  most  extensive  of  any  which  b»%'e  yet  been  Tnade. 
The  runs  of  water  through  the  smnllcr^iiixed  pipes  are  corrobo- 
rated by  the  rCMultK  (if  triiil  unrks,  promoted  in  purBiiance  of 
the  tnvestigntioos  directed  by  the  Metrupolitun  Sanitary  Com- 
mission, 

The  diitrrcpancies  of  the  formule  adopted  by  various  eminent 
outlinriticd  for  calciiUtin);  the  run  of  water  thi-uiigh  pipes  are 
well  known.  Some  malbematiciani  appear  to linvededuced  their 
constants  frum  exfierinients  on  n  orHle  »o  t>mnll  an  could  be  tried 
in  H  riKtra,  and  lo  have  aMumed  that  empirical  formula?  so  ob- 
tained were  of  universal  application;  but  the  rCHults  of  auch  cal- 
culation* .ire  fretjuently  at  variance  with  fact  and  with  each  nther. 
And  correct  though  certain  formulte  may  be  for  doterminini^ 
the  discharges  uf  water  through  simple  pipes  or  channels  under 
certain  conditions,  it  is  quite  certain,  from  all  the  most  recent 
ttnd  careful  investigations,  that  the  ever-varying  conditions 
connected  with  the  romplete  drainaj^e  of  a  town  or  district 
senders  the  application  of  any  of  the  formulw  hitherto  used 
not  niereU'  impntcticable  hut  productive  of  eerious  cooHtructive 
error.  'J'lic  ubjei-tioni*  to  the  use  of  all  the  tablet)  prepared  from 
Kuch  formulae  lor  dotemiininfi:  the  sizes  of  sewers  were  stated  in 
evidencf!  before  the  .\!ctr*H»olitan  Sanitary  (Jommiwion.  Their 
entire  inapplicability  for  this  purpose  ia  strikingly  confirmed  by 
Mr.  KoeV  lable.  founded  upon  the  only  observations  of  conoider- 
nble  extent  in  the  sewers  themselves  which  are  known  to  have 
Iteen  yet  made;  and  the  circumstances  of  the  flow  in  the  larger 
sizes,  and  of  most  extensive  lines  of  sewers,  are  such  ax  could  be 
corroborated  by  no  trial  works  obtainable  with  any  available 
means,  or  within  reasonable  time  and  cost. 

The  sixe  of  a  stream  which  would  be  produced  by  a  given  fall 
of  rain  upon  a  given  nrca  admits  of  calculation,  aitsutning  that 
all  or  B  given  proportion  of  the  water  arrives  at  the  drain  at  « 
given  rate;  hut  It  would  appear  that  notwitlihtanding  the  enor- 
mous expensivcneRS  of  drainage  works,  persons  directing  the 
outlay  had  never  determined  by  actual  obnervation  the  greatest 
rate  at  which  the  water  did  really  run  off,  and  consequently 
could  not  know  of  what  size  drains  should  be  made. 

The  proportion  of  the  flow  which  actually  reaches  the  sewers 
dilferK  greatly  under  different  circumatances  of  season,  soil,  and 
surface^  and  eupvcially  of  different  rates  of  raio-fall  in  a  given 
time.  In  long-continued  raina,  and  in  heavy  storms,  for  which 
the  table  U  cuK^ulated,  a  much  larger  proportion  reaches  the 
sewers  than  on  ordinary  occasions,  the  greater  flow  from  the 
covered  portion  of  the  surface  usually  having  time  to  pass  away 
before  the  rain  fulling  on  an  absorbent  surfacouf  garden,  meadow, 
or  arable  land,  reaches  the  sewer. 

The  fullowiiig  is  Mr.  lloe's  table,  and  hia  account  of  its  forma- 
tion:— 

TAauK  Mhmmng  Ike  QaaniUy  of  Covered  Sar/atHr  /rom  tehiek  Cireviar 
S*ie»r$  (teitk  Juneivtnt  property  eottntctfij  i:ili  conrfy  ntray  tAe  li'nltr 
eomiay  fritm  a  FtiU  if  Rain  of  On«  Inch  in  Iht  Hour,  teilh  itoiut 
J>ninojft,  at  aaetrtaintd  m  Ike  Ihlbom  and  FiiuAury  Divinom*. 
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"  I  he  Ulile  in  fiirnifl  from  reiiills  obtained  from  nbservsiionf  fx  lending 
over  a  peiiud  uf  twenty  yean  ia  ttie  Utflliura  and  Fintl>ui>  diiiiiona.    In 


some  ioitances  the  obaervallons  were  carried  on  daring;  the  whole  pcrioil 
of  beiTjr  rains,  being  commenced  u  each  storm  began,  and  coaLJaoed 
until  ibe  ciTcci  had  ccated  in  the  sewers,  the  dcpib  of  w«icr  being  takes 
cvei)  five  Diinutet,  and  ibr  veltrcity  uf  tbe  current  rcpealr'lly  noted  al 
every  depth.  In  some  inttsnoe*  the  obiervatiooi  were  coDtinaed  daf  i 
and  night  for  leteral  montht  in  different  years,  and  id  other*  tbey  wert^ 
condacted  day  and  oiftbt  for  a  period  of  two  jtars ;  rain-gauf;es  bein| 
krpt  to  sscertaiii  the  depth  of  rain  that  fell.  The  particular!  from  which 
tbe  table  it  eoiii|>iled  Gil  upwards  of  100  memortndum  bouki.  The  fint 
laving  which  Ihcte  abicrTalions  enabled  me  to  make  wai  alioot  4004/., 
by  les*enin|  the  itxe  of  a  proposed  portion  nf  main  line,  by  which  a 
redurljnn  of  two  goinrai  per  foot  lineal  was  eiTected  in  i  Icnftihof  nesriy 
'^000  feet.  In  other  leweri  of  imaller  lite,  living*  were  effected  to  the 
amount  of  several  iboutanda  per  annum  for  many  yi>ar«.  In  1S43, 1  wai 
called  upon  Id  report  on  the  belt  mesni  of  saving  the  town  of  Derby 
from  the  ditattroui  elTrcti  of  flooda.  It  was  from  the  knowledge  obtained 
during  the  courie  of  theie  otuerrationi.  (hat  I  was  enabled  to  soggest 
tbe  lize  of  sewers  wliich  would  convey  tbe  flood-water  of  tbe  Markeatoa- 
braok,  tbe  orcrflowiag  of  which  ihurtly  before  bad  not  only  caoad 
damage  to  tbe  amount  of  msny  tlioutaod  pounds  sterling,  but  also  lossof 
life.  From  the  time  of  the  completion  of  tbe  tewer  to  tbis  date,  it  hai 
aniwcred  every  expectation,  no  flooding  having  beeo  complained  of, 
allhou){h  io  A.uguit  ItJlC,  more  rsin  fell  in  a  short  apace  of  time  than  I 
flod  on  record  at  any  other  period.  This  knowledge  alio  enabled  me  to 
judge  of  Ibe  lize  required  for  a  main  line  of  sewer  in  tbe  town  of  Oir. 
miogbam  lome  reari  since,  and  which  has  alto  aiswcred  erery  requlremeni. 
The  orreiaitT  of  carefotiy  forming  the  tewert,  w  that  no  obstrucUoa  to 
tbe  passage  of  ibfl  water  may  obtsio,  cionol  be  too  itrongly  impreaied 
on  (hs  mindi  of  all  connected  with  such  works.  At  the  head  of  tbe 
labia  I  bate  named,  'junctions  properly  ronnected,'nor  will  the  respective 
■ewers  drain  the  area  stated,  unless  Ibis  important  matter  be  duly  attended 
to.  Every  junction,  whether  of  lewer  or  drain,  should  enter  by  a  curve 
of  aufficieol  radial.  All  turns  In  the  lewers  should  form  true  curtet.  and 
SI,  even  in  these,  ttiere  will  Ite  more  fncljoo  tliaii  ia  tlie  itraiglit  Ime,  a 
•mall  addition  should  st  curved  points  be  made  lo  tbe  inclinalion  of  the 
lewer,  I  may  mention  a  case  or  two  in  ilkstrstioo.  In  \M\^  s  great 
qusniity  of  rain  fell  in  a  aboit  space  of  time,  orer>charging  a  first.siic 
tewer  and  fiooding  much  property.  On  examination,  it  was  found  that 
tbe  turns  in  the  aewcn  were  nearly  at  riglil  angles,  anil  also  that  sll  tbe 
collateral  teweri  and  drains  came  in  at  right  angles.  The  facta  and 
suggested  remedy  were  reported  to  the  llolborn  and  Finstnry  Commis- 
sioners, and  directions  given  by  them  to  cirry  out  thewoiki.  The  tami 
and  junction*  were  formed  in  curves  of  30  feet  radius,  aod  curved  cast- 
iron  mouths  put  to  the  guUy-tbooti  and  draina ;  the  result  wis,  that 
although  in  1846,  a  greater  quantity  of  rain  fpll  in  the  same  apace  of  time 
than  in  1814,  no  flonding  occurred,  and  ttncn  then  tbe  area  draining  to 
tbis  sewer  bsi  been  very  much  extended  without  inconveoience.  In 
mother  cue  flooding  wag  found  to  proceed  from  a  turn  at  right  angles  in 
a  main  line  of  sewer.  Tbis  was  rcmrdicd  by  ■  curve  of  60  feet  radius, 
when  it  was  found  that  the  velarjty  of  current  was  increased  from  123 
(at  it  wai  in  tbe  sngle  part)  to  20H  (in  the  curved  part)  per  minute,  with 
tbe  same  depth  uf  water.  In  Ibe  winter  lesaoD,  on  meadow  grnond  83 
acres  in  area,  having  a  clay  subsoil,  3  feel  per  acre  per  minute  wai  the 
greatest  quantity  that  came  av  one  lime  from  S  fall  of  rain  of  half  an  inch 
in  depth,  and  thii  amount  dnl  not  reach  the  sewer  until  three  quarters  irf 
sn  hour  aAcr  tbe  rain  had  ceased.  From  similar  ground  duriof  the 
auiamer,  when  a  greater  fill  of  rsin  took  place,  no  water  ran  off  the 
surface,  and  that  which  percolatol  to  tbe  laod.draini  did  not  teach  tbe 
lewer  until  after  the  greslL-st  fiuw  from  tbe  streets  and  houses  had  jusied 
away.  In  Bp]>lyiti^  the  talde  to  Inoslities  whete  ibe  inclination  of  tbS 
■nrftce  ii  greater  than  that  of  the  Holibom  and  Finshury  diviiioos,  a 
modlfiettioo  of  the  llzei  of  leweri  will  he  required  ;  for  inttance,  in  one 
esse  that  came  under  my  notice,  where  the  general  inclination  of  the 
surface  of  the  ilreeti  was  about  1  in  20,  tbe  grcutesl  flow  of  Mater  from 
a  thunder-storm  came  to  tbe  sewer  at  the  rate  uf  one-third  more  tbin  it 
did  to  a  lewer  dratninR  a  similar  fall  of  tain  from  an  area  with  a  general 
surface  Inclination  of  1  in  132." 

In  examininic  this  tabic,  t^^o  point>4  of  error  must  be  guarded 
apiiinst,   into  uhich   the  ordinary   ctilculations  would   lead,  tod 
which  constitute    the    Rtrikinp  difference  between  the  results 
here  noted,  and  those  which  have  been  liitherto  put  forward  foe 
puidnnce;    nttmely,    the    error    of  calculating  the    dischnrge«.| 
obtained  only  from  pipes  running  full  at  the  head;  and  thoerruf/ 
uf  asKiimitig,   without  obst'rvutiuit,  that  the  given  quantity  of| 
rain  falling  in  a  certain  time  would  be  disdiiarged  within  lh« 
wime  period. 

The  etfeot  of  junctions  on  the  line  of  sewer  constitutes  a  most 
material  difference  in  the  discharge.  The  expi'riments  and 
observations  show,  that  with  a  pipe  Inid  at  an  inclination  of 
1  in  tiO,  with  junctions  along  itb  line,  Uie  capacity  of  discharge 
is  upwards  of  three  times  ureater  than  if  the  flow  were  merely 
from  a  full  head;  and  in  the  lari^er  sixes  it  will  be  found  that 
the  quantity  accumulated  increases  to  upwards  of  eight  tiroes-. 
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Taslw  ikowhiff  the  Siee  «iuf  Inclination  tff  Main  Jlmug-Draina  /or  gtven  S^/oeu,  &nd  th$  Jfuml*r  ttf  Homaet  ^f  eilMtr  Rmte  fMnfOn, 
calculated  from   Mr.  Roe'*    Table  /or  a   Fait  0/  Rain  of  2  tncAn  iii  the  Uomr,  a*  otlotninff  in   the  ffoltom  and  Fimbury  DivUiont. 
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thftt  which  would  be  discharged  if  received  only  from  m  full 
heftd.  If  the  nrcii  is  lengthened  nnd  distHnt,  with'little  inclina- 
tion towards  the  main,  and  there  im  a  ciitiHiderable  portion  of 
rural  area,  the  conveying  sewer  may  he  proportionately  less.  In 
auch  cnse«  the  ftow  from  the  nearer  portion  of  the  district  vrill 
frequently  have  been  discharged  before  that  from  the  distant 
area  will  have  reached  the  main,  and  nt  all  times  the  rain^fall 
OD  the  rural  portion  n'ill  be  prvpvrtionotely  longer  in  reaching 
the  aewers. 

It  should  be  observe<l,  that  although  the  actual  aizei  given  In 
Kir.  Roc's  table  would  more  than  suffice  for  the  drainage  of 
tlie  areai  stated,  with  the  houses  thereon,  yet  In  relation  to  the 
smaller  sixes,  for  the  drainage  of  courts  and  collectiooa  of 
bouWi,  tome  inndiBeattniis  will  be  found  neceswiry.  In  )he»e 
eases,  many  of  the  reasons  alluded  to,  M-h)ch  are  seen  to  operate 
In  great  reduction  of  sixe  of  sewer  for  larger  areas,  and  fur 
space  from  which  aeveral  connections  would  be  formed,  more  or 
less  distant,  will  not  be  in  action.  The  rain-fall  from  the  tmaller 
spaces  will  flow  more  Immediately  to  the  drains,  and  their 
capacity  must  be  equal  to  its  discharge  with  corresponding 
suddeniie!!)).  Thtt  pioex  tliemKetves,  nuirenver,  are  often  not  of 
the  full  sizes  whicli  they  arc  stated  to  be,  and  their  grenteet  effect 
is  not  obtained  from  utiovennesB  of  form.  The  risk  of  careless- 
nesa  in  laying  and  jointing  in  greater  also  in  the  Kmallor  nizes, 
where  it  is  of  the  most  importance,  and  operates  alill  further  in 
reducing  the  available  capacity  of  the  pi  pen.  These  points  have 
80  far  indueiLced  the  practice  that  3-inch  tubes  have  scarcely 
been  used  hitherto,  except  for  branch  house-drains.  For  these 
reasons  it  is  considered  advisable  to  aJmit  of  greater  margin  in 
the  calculation  uf  the  sizes  for  tliis  purpose;  and  the  above 
separate  table  has  been  prepared  by  Mr.  Koe  for  special  appli- 
cation to  house  atid  court  drainage. 

From  this  table  it  will  be  perreived,  that  the  sewer  formerly 
proposed  as  the  smallest  size  admissible  fur  the  drainage  of  a 
**mandiun,"  viz.,  15  inches,  would  at  a  fall  of  1  in  I'^O,  drain  79 
uf  the  largest  mansions,  ur^rt4  of  the  smallest  himses;  that  a 
0-ineh  drain  (the  ntiiiiniuni  vize  prcacribed  by  the  Building  Act, 
fur  the  drain»ge  uf  a  Hiriglu  house),  would  at  the  same  gradient 
remove  the  Htorm-water  from  H  of  the  largest  mansions,  or 
from  76  of  the  smallest  huuttes;  ur,  at  a  fall  of  1  in  60,  would 
drain  nearly  lOU  of  the  smallest,  or  an  area  uf  nearly  ^|  acres 
of  covered  surface. 

An  18-inch  sewer,  less  than  that  prescribed  aa  the  minimum 
size  into  which  a  man  might  crawl  for  cleansing,  would,  nt  an 
inclinatiun  of  1  in  BO,  remove  the  ttomi-water  from  nearly 
90  acres;  and  a  sewer  of  3  feet  (less  than  the  minimum  size 
formerly  recommended  for  the  smallest  street),  would,  nt  the 
Mne  ioclinatiun,  remove  the  drainage  from  '£95  acres. 


In  distributing  the  inclinations,  which  a  given  fall  in  any 
continuous  length  wiU  admit  of.  it  should  be  borne  in  mind  that 
it  is  always  de<.irab]e  t<i  graduate  them,  so  that  the  utmost 
inclination  which  may  be  practicable  shuuld  be  given  to  the 
upper  part  of  the  line,  where  there  will  be  the  leas  current  and 
force  of  sweep.  The  drains  should  always  be  laid  at  the  great- 
est inclinations  which  can  be  obtained;  and  this  should  always 
be  kept  in  view,  theref4>ro,  in  selecting  the  sizes  from  the  table. 
The  sixes  of  the  drains  will  require  modification  according  to 
vanationa  in  the  area  and  inclinations  of  the  ground,  and  the 
number  of  houses  to  be  provided  for. 
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ON  THE  COm'ERTIBILlTY  OF  PHYSICAL  POWERS. 
By  W.  J.  MacQCOBx  Kankine,  C.E.,  F.R.S.E. 

Had  I  pretended  (in  ray  remarks  on  this  aubjoct  published  In 
the  Ciml  knyineer  and  Architect'i'  Journal  for  October)  to  pve  a 
complete  account  and  explanation  of  the  phenomena  obnerved 
by  Mr,  Clark  in  his  numerous  experiments  on  the  expansive 
action  of  steam  tu  locomotive)!,  or  had  I  even  adduced  those 
phenomena  as  a  deJ^nite  and  conclusive  confirmation  of  results 
deduced  from  the  law  uf  the  mutual  convertibility  of  heat  and 
mechanical  power,  1  shouhl  have  deserved  the  strictures  con- 
tained in  Ml.  Clark's  paper,  published  in  November. 

But  so  far  from  this  being  the  case,  my  mention  of  Mr. 
Clark's  experiments  wan  metely  incidental,  and  made  solely  In 
order  tu  point  out  one  reason  for  the  difference  in  the  phenomena 
exhibited  by  the  ateam  in  them  and  in  the  experiments  of  Mr. 
Siemens;  a  reaaon  founded  in  a  great  measure  on  the  analogy 
between  the  tatter  experiments  and  those  of  Messrs.  Thumson 
and  iloule,  on  the  heating  of  air  by  the  agitation  of  its  particles. 
I  expressly  disclaimed,  moreover,  the  considering  .Mr.  Clark's 
experiments  as  afibrding  mure  than  a  general  verihcntion  of  the 
cuncluKion,  that  vapours  working  a  piston  are  partially  liquefied 
by  theii  own  expansion,  on  the  uround  of  our  present  imperfect 
knowledge  of  the  bulk  occupied  by  a  given  weight  of  steam  at 
a  given  presRurc  and  temperature. 

1  admit,  with  Mr.  Clark,  that  where  alternate  liquefaction 
and  re-evaporation  occur,  they  are  probably  produced  in  a  great 
meaaure  by  the  alternate  transference  uf  heat  tu  and  from  the 
cylinder;  hi\X.  I  must  still  consider  the  expansive  working  as  one 
cause  of  liquefaction,  especially  when  I  find  it  stated  Ity  Mr. 
Clark,  that  the  steaia  in  expanding  falls  below  the  temperature 
of  the  metal. 

G'i(i*yoWj  Notxmber  1958.  W.  J.  M.  IU.vkinb. 
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8UGGESTI0XS    FOR    ALTERING    AND    ENLARGING 

THE    PRESENT    NATIONAL    GALLERY. 

By  C.  II.  Smith. 

[PapfT  rtad  at  the  Royal  InttUutf  of  BritUh  ArrkitectM,  Nov.  la.] 

It  teemi  to  be  getierftllr  admitted  that  a  considerable  enlar^^e- 
ment  of  our  National  Gallery  la  indiapenaably  renuired,  io  order 
to  make  roniti  for  the  reception  of  the  National  Picture*.  If  a 
few  of  the  rooms  io  the  present  gallery  are  lar^  enough  for  the 
purpose  of  viewinjf  the  prandest  of  the  picture-*  exhibited,  they 
are  nevertheleaa  not  sufficiently  capacious  to  admit  the  number 
of  valuable  works  which  there  is  reason  to  believe  would  b« 
presented  or  be»iuealhed  to  the  nation,  if  the  conviction  were 
ireneral  that  ftovernment  had  provided  proper  accommodation 
for  receivin(f  them.  Much  has  been  said  about  the  pernicious 
and  destructive  influence  of  the  London  atmoiphcre  oo  pictures, 
and  much  more  miffht  be  aaeerted  witliout  proving  the  tmih  of 
auch  statements.  In  all  cases,  colour*  that  are  mixed  with  any 
kind  of  oil  must  necessarily  becnme  darker  and  darker  by  time, 
in  consequence  of  the  natural  tendency  which  that  vehicle  hod 
to  absorb  oxygen  from  the  atmosphere;  sone  rarieties  of  oil,  it 
is  true,  abwirb  it  much  more  rapidly  than  others,  but.  sooner,  or 
later,  all  fatty  subetancex  emoloyed  as  menstrua  in  painting  will 
certainly  change  to  a  dark  brciwn  colour.  In  tbia  respect,  so 
far  as  the  atmosphere  is  concerned,  precisely  the  same  change 
would  take  place,  whether  the  pictures  were  exposed  to  the  air 
of  l*om hard- street,  of  Trafalgar-square,  or  of  ulaces  far  remote 
from  the  busy  world's  unceasing  sound.  Castle  Howard,  Hlen- 
heim^  and  Belvoir  Castle,  are  baronial  mansions  plaoed  in  the 
midst  of  beautiful  woodland  srcnerr,  at  distances  of  eight  or  ten 
miles  from  any  largo  town;  they  all  contain  numerfnis  pictures 
by  celebrated  moMterH,  which  to  the  be«t  nf  my  recollection,  are 
in  no  better  state  nf  preservation  than  those  in  the  galleries  si 
Bridgewater  House,  of  the  Marquis  of  Westminster,  in  Groa- 
venor-street,  or  the  many  excellent  pictures  that  have  been  kept 
for  ages  in  the  halls  of  some  of  the  companies  nituateil  in  the 
midst  of  the  City  of  London.  But  tlie  best  evidence  that  1  can 
mention,  to  ahow  that  there  is  nothing  in  the  situation  or 
atmosphere  of  London  likely  to  destroy  or  injure  the  beauty  of 
pictures,  is.  that  the  nine  pictures  painted  on  canvas  by  Kubens, 
which  form  the  main  portion  of  the  ceiling  of  the  (^'httpel  at 
Whitehall,  have  been  exposed  to  the  atninM|ihere  in  tlie  very 
neighbourhood  of  the  present  National  Gallery,  during  a  period 
of  between  two  and  three  centuries,  without  the  advantage  of 
any  particular  care  or  attention,  and  that  they  are  yet  even  now 
in  as  good  a  state  of  preservation  as  if  they  hud  only  been 
painted  within  the  last  twenty  yearn, 

H'e  must  all  admit  tliat  a  vast  difference  in  the  amount  of  car 
laundreas's  billif  depends  on  whether  we  reside  in  town  or 
in  (he  country;  similHr  remarks  apply  to  the  furniture  of  our 
houaea,  and  to  our  habitations  generally.  To  appear  decent,  a 
London  house  should  be  cleaned,  or  froth  painted,  much  oftener 
than  one  in  the  country,  but  this  difference  arises  merely  from 
dust  or  soot  slightly  adhering  to  the  surfnce,  which,  in  the  case 
of  pictures,  may  be  easily  washed  oS  once  in  a  few  years,  without 
riaK  of  their  receiving  the  slightest  injury. 

For  all  useful  purposes,  London  ifi  the  only  proper  situation 
for  the  picture  gallery  of  the  iiritish  people;  were  it  erected  a 
mile  or  two  out  of  the  metropolis,  the  number  of  students  and 
visitors  would  decrease  surprisingltr,  in  inverse  prnpurtion  to 
the  increase  of  distance.  If  there  be  any  appreciable  objection 
tu  the  air  of  London,  it  must  be  useless  to  think  of  removing 
the  pictures  anywhere  within  eight  or  ten  miles  of  so  pestiferous 
«  place.  But  convinced,  after  much  consideration,  that  it  will 
be  difficult  to  find  a  better  locality,  or  a  more  commanding 
■ituation  for  a  grand  public  building  than  the  north  side  of 
Trafalgar-square,  I  would  propose,  aithuut  entering  upon  the 
well-known  restrictions  which  the  architect  had  to  contend 
with  before  commencing,  and  the  numorouit  difliculties  he  had 
to  overcome  in  carrying  uut  the  present  building,  to  proceed  at 
once  to  the  question,  whether  the  pre-wnt  building  forming  the 
National  (iatlcry  and  the  Itoyal  Acudeniy  of  Fine  Arts,  can  be 
enlarged  sufficiently  to  meet  the  present  as  well  as  the  prospec- 
tive demand  for  space;  whether  the  pritii-ipal  elevation  facing 
the  aouth  can  be  improved  without  great  expense;  whether  the 
entire  alteration  and  enlargement,  when  completed,  are  likely 
to  answer  the  intended  purpose;  whether  it  will  be  worth  the 
Bioney  it  is  likely  to  cost;  or,  whether  it  will  l>e  »  waste  of 
outlay,  merely  to  produce  a  mean  and  unaatisf actor y  result. 


Mr.  WUkina,  the  vchilect  of  the  National  Gallery,  in  Us 
evidence  before  the  Committee  of  the  House  of  Commons  ia 
Ift36,  suggested  that  a  very  eonsiilerable  extenaion  of  the 
fralleries  might  be  obtained  by  the  purchase  of  the  dilapidated 
buildings  which  now  occupy  the  site  westward,  at  the  oack  of 
the  new  houses  in  Pall  MhII  East.  This  addition  alone  would 
more  than  double  the  preeent  space  in  the  National  Gallery; 
but  as  this  is  not  a  new  idea  I  will  leare  it,  and  call  your  atten- 
tion to  a  much  larger  space  etUting  on  the  north  of  the  eastern 
half  of  the  present  site.  The  workhouse  buildings  of  St. 
.Martin's  parish,  xituated  hetlreen  Hemming's-row  and  Castle- 
street,  occupy  at  least  an  acre  of  ground,  contained  in  a  compact 
quadrangular,  though  not  rectangular,  figure,  immediately 
behind  the  portion  allotted  to  the  Royal  Academy.  1  am  not 
one  who  would,  for  interested  motives,  turn  out  the  inhabitaota 
of  a  district  merely  becauae  they  are  paupers,  hut  the  poor  of 
^t.  Mnrtin'it  pariiih  might  be  much  better  accommodated,  and 
certainly  more  healthily  located,  in  a  new  building,  siflLUu  in 
the  middle  of  a  beautiful  garden,  a  few  tc^Z^  out  of  the  metro- 
poll«,  instead  of  bei^  inmiurcd  in  the  present  old  prison-like 
edifice,  in  a  crowded  neighbourhood,  misnamed  ^St.  Mnrtinrin 
the  Fiddt."  In  this  manner  the  trustees  of  the  NationaK^allery 
and  the  guardians  of  the  poor  of  the  parish,  might  mutually  be 
considerably  henetited  by  the  exchange,  and  it  may  fie  presumed 
that  the  workhouse  buildings,  together  with  the  freehold  site, 
conld  be  purchased  for  a  sum  not  exceeding  their  fair  market- 
able value. 

An  arrangement,  something  like  the  plan  now  submitted, 
would  give  six  rooms  or  gsllenes,  each  averaging  above  100  feet 
long  by  40  wide;  two,  55  by  40;  three,  40  feet  stpiarc.  and  a 
hexai:iinal  room,  say  id  feet  diameter;  or.  in  other  words,  there 
would  be  atmut  eight  times  the  space  of  the  present  National 
Gallery.  The  whole  of  these  rooms  would  be  on  the  tirst>floor— 
that  is  to  say,  would  be  nearly  on  a  level  with  the  present  exhi- 
bition rooms,  consequently  there  would  remain  the  entire  range 
of  roomit  on  the  ground-door  of  the  proposed  new  building 
available  for  other  purposes.  With  regard  to  the  oommuuicatioa 
to  be  made  from  the  present  building  to  the  pro|>o»ed  nev 
galleries,  1  tliink  it  will  be  admitted  that  an  unreasonnbly  larg* 
space  is  occupied  with  gloomy  hall;!,  vestibules,  and  staircase^ 
ut  the  chief  entrance  either  of  the  National  Gallery  or  Royal 
Academy,  and  certainly  without  affording  the  commensurate 
advantage  of  any  particularly-grand  architectural  feature.  This 
central  portion  of  the  building  iti  therefore  all  that  I  propose  to 
disturb  and  re-arrange.  The  principal  entrance  doorway  and 
the  two  (^irinthian  columns  would  remain  as  at  preMint,  while 
the  nttle  cupola  over  the  pediment  Wing  taken  down,  would 
obviate  the  necessity  for  the  the  wall  which  divides  the  entrance 
from  the  veittibiile;  this  alteration  would  give  a  hall  about 
io  feet  by  as,  from  which  steps  of  nearly  the  entire  width  would 
lead  up  to  a  new  vestibule,  on  the  site  of  the  present  Antique 
School  or  Sculpture  Room,  the  floor  of  which  vestibule  would  be 
on  a  level  with  the  exhibition  rooms  in  the  present  National 
Gallery  and  Hoyal  Academy.  From  the  new  vestibule,  door- 
ways to  the  right  and  to  the  Icfl  would  communicate  with  two 
new  rooms,  each  nearly  the  size  of  the  largest  in  the  present 
building.  These  rooms  would  open  into  the  present  galleries 
without  any  further  alteration  than  cutting  a  aoorway  thiougifa 
the  north  wall  of  the  large  exhibition  room  of  the  Royal 
Academy,  to  open  a  wimmunication  at  the  end  of  the  building 
with  the  proposed  new  gnlteries. 

The  public  footway  from  Castle-street,  through  Duke's-conii, 
to  St.  Martin's-lane  would  remain;  hut  in  order  to  connect  tbe 
old  with  the  new  galleries,  it  would  he  necessary  to  build  com- 
munications over  Duke's-court,  which  I  would  propose  to  form 
over  the  public  way  in  two  distinct  places,  at  an  elevation  of 
probably  li>  or  IHfeet  above  the  foot-pavement  of  the  court. 
To  whatever  purpose  the  ground-floor  of  the  proposed  new 
building  might  ultimately  be  appropriated.  Iieight  of^thc  rooms 
would  always  constitute  a  valuable  feature  of  the  scheme; 
consequently,  as  the  ground  rises  gradually  4  or  5  feet  from 
Duke's-cuiirt  towards  llemming's-row,  I  should  give  that  much 
additional  elevation  to  the  floors  of  the  new  galleries,  by  ascend- 
ing a  few  steps  at  the  junction  of  the  new  and  old  buildings,  to 
be  formed  over  UukeVcourt.  A  few  broad  and  easy  steps,  to 
vary  the  level  in  ttu  extensive  a  suite  of  apartments,  might  be 
considered  almost  an  ornament  rather  than  a  defect  in  the 
general  arrangement.  The  outline  or  boundary  of  the  proposed 
site  would  bo  very  nearly  of  the  shape,  dimensions,  and  relative 
proportions  represented  in  the  plan  now  exhibited;  by  which  ii 
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wilt  be  p«rc«Ived  tliat  the  walU  would  not  be  Muare  to  each 
other,  but  a  little  contrivance  in  the  direction  an<l  thickness  of 
the  waJU  mij^ht  enable  us  to  build  the  ro4>ms  ri|ilit  angled.  By 
the  arran^ment  of  the  roumn  and  doorways  represented  on  the 
dIah,  a  person  entering  from  the  hexagonal  vestibule,  and 
following  the  direction  of  the  arrows,  mi^ht  visit  every  room 
without  pasaingr  over  the  same  ground  a  second  lime.  Not  to 
occupy  your  time  by  going  into  minute  details,  srenernlities  will 
be  Bumcieni  fur  the  prewnt  purpose.  It  murt  be  evident  that 
the  accommodation  thus  pro|i<M»ed  would  certainly  Ite  sufficient 
for  a  vaat  accumulation  of  pictures;  is  it,  thcreforp,  adviHable  to 
build  galleritia  so  very  extensive  thnt  they  mtiy  prnhnbly  remain 
empty  during  the  next  one  hundred  years?  Uut  stippime  all 
the  roomfl  8ug|;e«ted  to  he  erected  on  the  site  of  the  workhnuse 
should  become  filled  to  excesg  with  fine  works  of  art  within 
thirty  or  forty  years,  is  it  not  highly  probable  that  durinjf  ttuch 
interval  an  opportunity  might  offer  to  purchase  the  old  buildings 
alluded  to  by  Air.  Wilkins?  or  that  the  barrackH,  and  the  large 
piec«  of  gound  adjoining,  which  already  belong  to  the  Crown, 
might  be  vacated  for  aome  spot  more  convenient  for  military 
purposes? 

'1  he  second  question  is,  *X*&n  the  principal  elevation  be  im- 
proved for  a  moderate  outlay?"  In  my  humble  opinion,  as  a 
no n- professional  man,  I  am  disposed  to  think  that  much  might 
be  dime  with  the  present  mnterials  if  differently  arranged;  in 
which  case  the  chief  expense  would  be  incurred  for  removing 
and  refixing  them.  It  tttrikes  nte  that  one  of  the  principal 
objections  to  the  existing  elevation  is  the  great  number  of 
luneitudinal  partH  into  M-hich  the  front  is  divided.  If  the^e 
could  be  disposed  in  larger  masses,  greater  breadth  and  sim- 
plicity would  be  obtained;  with  thin  impression  I  have  tried  the 
effect  of  removing  the  columns  from  the  side  porticos,  and  adding 
them  to  that  in  the  centre;  I  suppose  the  Name  pediment  to  be 
elevated,  elongated,  and  reeonatrurted,  without  further  altera- 
tion; 1  have  already  proposed  to  dispense  with  the  little  cupola 
over  the  pediment,  w'hirh  may  h«  conoidered  almost  a  useless 
feature,  neither  dignified  in  its  external  appearance,  nor 
internally  convenient,  as  a  place  in  which  the  students  of  the 
Royal  Academy  have  to  study  from  the  living  model.  In  lieu 
of  this,  1  would  propose  tu  erect  a  dome  of  larger  dimentuona 
over  the  new  ventihule. 

To  alter  the  elevation  principally  by  re-arnuiging  the  old 
materials,  according  to  the  plan  which  I  have  suggested,  would 
urubahly  not  exceed  the  sum  of  :iOOiU.  or  +000/.;  but  should  it 
Decunvidered  imuotwiblo  to  amend  the  present  elevation,  and 
therefore  deeirable  to  pull  it  entirely  down,  to  sell  off  the  old 
stone,  and  to  erect  a  new  fii<;-ade  in  the  Cireek,  Gothic.  Egyptian, 
or  Chinese  style,  with  about  the  same  amount  of  JalNJur  and 
materials,  we  should  still  retain  poMeASion  of  thin  fine  situation, 
and  the  whole  course  would  not  even  then  exceed  some  I5,(fU»A; 
I  have  gocid  authority  for  naming  this  sum,  becauste  1  made  a 
detailed  CHtimate  of  the  nniHonry  for  Mr.  Wilkins,  and  the  con- 
triM  for  the  external  stonework  was  taken  for  a  tride  under 
that  amount. 

No  galleries  which  are  decidedly  erected  for  the  ditiptay  of 
paintings  should  be  arcliitecturally  decorated  internally;  plnin, 
straight  nails  are  most  fit  for  the  object  in  view.  If  ornament 
be  admilteil  at  all,  it  should  be  confined  exclusively  to  the  ceiling 
or  covering;  and  in  this  re^pei^t  many  valuable  liintH  might  bo 
taken  from  some  of  the  recent ]}^-constructed  iron  and  glatf-i  roofs 
at  the  railway  stationn  and  termini.  With  regard  to  the  exterior 
of  the  proposed  additional  buildin^it,  the  public  thoroughfares 
of  I>uke'K-coMrt,  Castle-street,  and  Hemnnng's-row,  are  not  of 
suflicieiit  tmportaniie  to  wnrraiit  any  expenditure  for  the  diHpluy 
of  architectural  design,  not  even  to  the  extent  of  Htone-tticing; 
therefore  perfectly  plain  brickwork,  without  break  or  recess  of 
any  kind,  would  ffufbre. 

Thus  I  have  endeavoured  to  show  that  the  preficntsite  of  the 
National  Gnllery  iw  an  admirable  one  for  such  purpose;  that  the 
existing  elevation  may  be  altered,  or  eutiruJy  n-liuilt,  fur  an 
insignificant  sum;  that  the  demand  for  space  may  be  supplied 
to  almost  any  reasonable  extent,  and  galleries  sufficiently  large 
to  receive  the  grandest  performances  of  historic  art  may  l>« 
built.  And  further,  1  venture  to  miy  that  the  number  of  rooms 
and  extent  of  accommodation  could  nut  be  pmduced  in  ho  Mtis- 
factory  a  manner  anywhere  eltie  for  so  small  a  sum  uf  money. 
If  the  scheme  thus  merely  •juggested  were  properly  carried  into 
effect,  I  am  diftpined  to  imagine  that  the  ultimate  result  would 
never  be  consiUered  mean,  inconijilete,  or  unsatisfactory. 

in  conclusion,  1  beg  tu  offer  a  few  remarks  reBpeotiog  the 


construction  of  the  new  National  Gallery,  wherever  it  may  be 
determined  to  erect  it.  No  part  of  the  architectural  profeviion 
appears  to  give  so  little  flutisfaction  to  the  great  body  of  artists 
and  amateurs  as  that  by  which  the  architect  eurangea  the  mode 
of  admitting  daylight  into  picture-galleries.  Sjme  of  our  most 
eminent  professors  have  failed  in  this  reeuect,  and  I  can  scarcely 
bring  to  mind  any  large  room  where  the  light  in  to  admitted  as 
to  give  general  satisfaction  to  the  artists  who  send  their  works 
for  exhibition:  I  would,  therefore,  adc  if  this  part  of  the  subject 
is  Ml  difficult  to  determine^  why  not  try  experiments  upon  a 
large  scale  at  full  si7.e,  and  in  the  actual  building  during  its 

Iinigretuf?  As  aoon  tut  the  general  plan  of  the  edifice  im  settled, 
et  me  suggest  that  the  walls  of  one  of  the  principal  rooma 
should  hv  built  up  to  the  full  height  with  as  little  delay  as  may 
be  consintent  witn  sound  construction.  Upon  these  walls  place 
a  temporary  rmif  or  covering,  with  a  superabundance  of  glazed 
lightH;  let  the  entire  roiif,  and,  as  far  aa  practicable,  every  part 
of  It,  bo  made  to  admit  of  a  variety  of  adjutitments  or  alterationa; 
—if  there  be  too  much  light,  it  will  be  easy  to  modify  it  with 
sun-bliods  where  requisite.  IVhen  these  arrangements  are 
ready,  hang  up  a  few  large  pictures  to  try  the  effect,  and  submit 
the  experiment  to  a  committee  of  artista,  or  other  persons  com- 
petent to  form  a  correct  judgment  in  such  mattvra;  if  the  firsit 
attempt  should  prove  unxuccessful,  try  various  other  modes  of 
lighting  the  apartment:  it  will  be  much  better  to  spend  a  few 
hundred*!,  or  even  a  thousand  pnuntlf,  in  experiments  tu  ascer- 
tain the  best  mode  of  giving  light  to  the  pictured,  than  to  finish 
the  gallvries  at  an  immeniie  expense,  and,  when  they  are 
completed,  tu  find  that  the  greater  number  of  artists  conuder 
the  oiclures  improperly  lighted,  and,  con»equenlly,  that  the 
building  doe«t  not  properly  answer  the  purpose  for  which  it  baa 
been  especially  erected.  More  useful  information  is  likely  tu 
he  derived  from  such  experimental  modes  of  procedure,  than 
from  examining  and  comparinK  plans,  scctionH,  meaiiurementa, 
and  descrrntioos  procured  of  nil  tne  picture  galleries  in  the  civi- 
lised world. 

1  have  already  stated  that  the  New  Galleries,  in  the  plan 
flubmitted  by  me,  are  proposed  to  he  placed  on  the  first-floor; 
this  arrangement  would  leave  the  entire  range  of  rooms  on  the 
ground-floor  available  for  other  purpoees,  such,  for  example,  as 
rooms  for  Archbishop  Teuison'iJ  Library  and  School,  and  a  Sub- 
scription Library  belonging  to  St,  Martin's  parish;  both  thesA 
institutions  now  occupy  part  of  the  site,  and  might  well  be 
accommodutcd  on  the  ground-floor,  under  the  new  galleties. 
The  ground -floor  frontage,  in  llemming's-row,  might  be  valuable 
fur  shops  or  warebouHCs.  Should  the  objection  he  made  that  thu 
various  hazardous  trades  and  occupationa,  carried  on  in  these 
tenements  immediately  beneath  the  picture-galleries,  would 
endanger  the  safety  of  the  building  by  cuuiliigration,  [  confi- 
dently submit,  that  it  is  possible,  and  quite  practicable  in  these 
days.,  with  all  our  niudern  improvements,  inventionii,  and 
appliances,  so  to  construct  a  buildins  as  to  set  flames  and  incen- 
diarism at  defiance.  With  brick,  tile,  stone,  slate,  iron,  glass, 
and  various  cements,  the  entire  edifice  may  be  constructed  and 
finiisUed,  ready  for  the  pictures,  without  an  atom  of  what  is 
usually  termed  inilamniaule  matter  in  its  composition.*  Even 
the  furniture  and  fittings  might,  to  a  very  couaiderable  extent, 
be  manufactured  with  incombustible  materials.  But  if  a  little 
wood  should  be  introduced  in  places  for  greater  convenience,  no 
very  great  harm  could  arise;  a  small  <|uantity  uf  fuel  can  never 
be  kindled  into  a  large  fire;  still  i  must  maintain  the  asaertion 
that  it  iH  iu)t  necessary  to  u»e  inflammable  substances  to  form 
any  part  of  the  building;  and  that  the  entire  fabric  might  be 
erected,  from  the  foundation  to  the  roof,  completely  fire-proof. 

Diitni9ifi»n. — Mr.  D.  Mucatta,  the  Chairman,  after  expressing 
his  upinion  of  the  importance  of  the  subject  treated  by  Mr. 
Smith,  said,  that  with  re*fpect  to  the  supposod  injury  occjiitioned 
to  pictures  by  the  London  atmosulicre,  allhuuuh  Mr.  Smith  had 
suggested  that  it  was  a  question  tor  chemirtts,  they,  as  architects, 
were  always  glad  to  have  the  opinion  of  artists  un  such  subjects; 
he  therefore  hoped  that  the  artists  present  would  favour  the 
meeting  with  their  sentiments  on  this  most  vital  point  in  oon- 

'Tbr  pictures  might  be  htrng  tiy  mMUti  of  ft  coD(rlvmBC«ioin«tbliij  IlkpibemftMo'i 
Ivirta  :  n  number  ul  cu(-lrvn  tluTv.ulleii  >utkrl>,  (u  m-rive  Ihr  k'w'lan,  Ixliiij  inirrled 
diirtiiK  (.lie  pnifrMa  at  Ihe  l>ullillii|f  liilo-  raitii<it  puU  of  \luf  wiUi  whrr«  in«  plctuFFt 
■buiUU  be  •utt»niilr<l,  truni  wtikli  Iruii  tvd*  ur  tiait  wuidil  |)nm  thnniHtt  tli«  ila|a 
ftom  aiie  l«wli  to  ftiM>tbcr,  ind  (roni  Uuwt  rodt  imali  thtlns  inl|[bt  tw  utschid  la 
lilt  ;iiie(iir»  (lamp*  wh^rrvrr  rwjuUI'lr.  Iflha  Irwiaca,  or  Itnr  roOa,  thoulil  br  occ«" 
■loDallv  la  IW  way,  vhI  iutwrfmn  witti  Ute  ^mrgtmral  of  ttir  pIcinrM.  ttia  kwla 
miflit  b«  Uiken  oul  u(  Ifie  •  cbid.  karttig  the  Mall  trtv  rnim  any  prujectlng  ubf^i t.  *ii(l 
n  mlKht  bt  rv-lnxrted.  at  *  tnomfcit'i  doU»,  wlwuctrr  mjulretl  by  chuifn  innOs  in 
thv  ArMBgrBirril  of  tti«  picture*. 
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nectiun  with  tbe  propo«eiI  cfiMure  in  the  site  of  the  NatioiuU 
CtiWery, 

Mr.  Garmnh  8Atd  that  it  might  be  doubtful  whether  mnny 
other  crtu&es,  be«idc«  the  nxrgen  of  the  atmnHphere,  did  not 
combine  tn  produce  the  injurv  complained  of.  Leovtog,  how- 
ever, that  importADt  question,  lie  begged  to  offer  wme  remarks 
on  the  addition  to  the  present  Nntionitl  Crallery,  as  prupoced  by 
Mr.  Smith.  The  plans  of  all  pulilic  buildings  should  present  a 
regular  geomctriral  nut  line,  without  acute  or  ulitune  angles,  from 
vnirli  no  consi derations  of  Aitc  Hhoulil  iiidurc  the  architect  to 
depart.  1'he  plan  exhibited  by  Mr.  Smith  v.\s  defective  in  this 
resp^t,  but  might  easily  he  impnived,  MrithiniC  any  material 
loBK  of  space,  by  making  its  outline  and  fiubdivisions  square. 
Dukc's-couit  and  the  southern  end  of  Castle-street  were 
extremely  unimportant  an  thomiighfareA,  and,  as  an  Ant  of 
Parliament  would  in  any  case  bo  necessary,  it  would  he  better 
to  close  them  altogether,  and  take  into  the  prHposed  uddition 
the  nhole  width  of  the  latter  street,  lo  such  a  tnorouahfnre  as 
Hemming 's-row  the  shops  proposed  by  Mr.  Smith  could  not  be 
remunerative,  as  they  would  be  only  fi)urth-rnte,  and  he  hoped 
that  feature  of  the  project  would  therefore  be  given  up. 

Mr.  Smi.Rs  hoped  that  the  act,  if  carried,  would  embrace  the 
removal  of  the  housi^  in  St.  Martin's* place,  which  would  other- 
wise hide  the  new  building. 

Mr.  MocATTA  aaid  the  real  question  was  one  of  site  rather 
than  arrangement.  If  the  site  were  determined,  it  would  not 
he  difficult  to  provide  for  the  reception  of  many  more  pictures 
than  might  be  added  for  years  to  come  to  the  National  C'ol- 
lection,  and  certainly  there  wuh  plenty  of  available  sjiace  for 
enlarging  the  existing  building.  The  magnificence  of  the 
present  site,  and  its  central  aituatton,  wi>uld  render  it  higlily 
desirable  to  retain  it  if  possible.  The  Institute  and  otber 
learruMl  and  Kcientific  bodies  would  he  glad  to  be  accommodFited 
in  a  building  in  such  a  aituntion,  and  tberefore,  the  suggestion 
nf  milking  tdiiipa  a  portion  of  the  structure  might  he  at  unce 
abandoned.  In  his  opinion,  however,  the  drni  <|uestion  was, 
whether  the  picturee  really  sustained  any  injury  in  their  present 
pituaiion?  find  he  hoped  Mr.  Fnggo  would  give  tbe  meetmg  the 
benefit  of  hiK  viewm  on  tbat  subject. 

Mr.  O,  Ft^tcGO  said  that  he  had  given  much  consideration  to 
the  subject,  and  to  tbe  evidence  and  reports  of  committees  in 
reference  to  it.  fie  regretted  to  say  that  the  last  Parliamentary 
Committee  had  rejected  all  the  conclusions  arrived  at  by  previous 
Committees,  and  recommended  a  change  of  site  without  hearing 
any  opinions  to  the  contrary.  Indeed,  although  two  artists  had 
tendered  their  evidence  in  favour  of  the  present  site,  the  Com- 
mittee refused  tn  hear  one  of  them,  and  only  received  the 
opinions  of  the  other  on  condition  tbat  they  should  appear  u& 
An  appendix  to  their  report.  The  importance  of  having  a 
National  Gallery  in  the  centre  of  the  metropolis  ctnild  not  bo 
over-rated.  He  (Mr.  Fogeo^  was  a  member  of  a  deputation 
which  had  waited  on  Lord  Jonn  Kussell  to  solicit  tbe  renmval  of 
the  Cartoons  from  Hampton  <!oiin  to  the  National  Gallery. 
Until  abuut  twenty  years  ago,  the  keeper  tir  deputy-keeper  at 
Hampton  Court  was  allowed  a  stove  and  coals  to  keep  the 
cartoon  gallery  dry,  nnd  the  fire,  with  the  spray  from  the  foun- 
tain in  the  court-yard,  had  produced  more  injury  to  those 
vnlunhle  works  than  they  could  possibly  have  &ui;tained  la 
London,  fie  had  strongly  urged  upon  I^ord  John  RuhkoU  the 
immense  importance,  in  an  educational  point  of  view,  of 
rendering  the  cartoons  more  accessible  to  the  population  of  the 
metropolis,  and  hitt  lordship  ratlier  warmly  expressed  a  t^imilar 
opinioD.  In  fact  »ome  of  the  oaitoons  hiid  been  brought  to 
London  for  study  at  the  Itoyiil  Academy  nnd  the  Jtritish  Insti- 
tution without  especial  injury.  Mr.  Smith,  he  believed,  yvtm 
[lerfectly  right  in  stating  that  the  CArbonic  acid  gas  which  settled 
uii  n  properly  vftrni>!hed  oil  painting  might  easily  be  cleaned  off 
without  injury  to  the  picture.  It  was  well  knowa  to  picture 
dealers  that  »hen  the  re-paints  and  vnrniitbes  were  taken  from 
an  old  pirliire,  it  wuh  often  found  *Si)t  hard  as  niurhle;"  and 
pictures  imported  from  the  fine  climate  of  Italy  were  never 
supposed  to  sutstnin  injury  from  remaining  ten  years  or  more  in 
the  nlinpHof  the  neighlmurliutid  of  tbe  National  tiallery.  Indeeil, 
if  there  were  any  truili  in  the  idea,  every  nobleman  and  gentJe- 
iniin  in  Lonilon  noBse&sing  line  picliire!<  would  at  unco  Kcnd  them 
awny.  The  DuKe  of  Norlhumberland'B  gallery  was  e»ei]  in  a 
wurtte  hitiiation  than  tbe  Naliuual  ('tdlerliiin;  and  whilst  the 
former  was  not  euppotoed  to  tuive  been  at  all  injured,  n  picture 
by  Hilton  in  the  fatter  had  suffered  materially.  Indeed,  un 
entirely  new  picture  with  the  mayUp^  which  wui  m}"*!  so  fre- 


quently used,  would  suffer  more  In  the  three  monthu'  exhibition  ^ 
of  the  Koyal  Academy  than  would  a  Iljtffaelle  tn  a  hundred, . 
years.      All  pictures,  indeed,  changed  more  in  the  first  three 
munths  than  in  three  years;  and  more  in  the  &rst  three  year* 
than  in  fifty  years  after.     A  faithful  copy  of  an  old  picture,  ia 
like  manner,  would  in  a  very  few  years  be  mucli  darker  thaa 
the  original;  and  if  any  part  of  a  picture  requiring  it  were 
repaired,  the  repaired  portion  soon  became  a  dark  spot.     If  in,  J 
glazing  a  picture  an  excessive  quantity  of  oil  were  used,  the  olla 
floated  on  the  aurface,  and  attracted  the  oxygen,  as  described  J 
by  .Mr.  Smith.     Mr.  Farrer,  in  his  evidence  ou  the  NolJoiul.T 
G-illery,  had  ttiated  that  the  improper  use  of  mogilp  instead  uf  I 
mastic  vnrni)<h.  was  the  cause  of  their  deterioration,  and  that.T 
the  magtip  wan  now  so  thick  upon  them,  and  so  great  w.i5  ite  j 
tenacity,  that  if  the  practice  were  discontinued  and  varaisb  em*  | 
ployed  instead,  the  pictures  would  be  torn  to  jtieces;  tlierefort^  r 
there  whs,  unfortunately,  no  remedy  for  the  existing  evil,  whilst  I 
every  fresh  coatingof  magilp  made  the  picture  darker  by  attract-  ] 
ing  the  oxygen.     The  result  would  be  the  same  in  the  eouoiry  i 
aa  in  l.on<lon.     The  fountains  in  front  of  the  Natiuaal  Gallery,  I 
and  the  «moky  chimneys  around  it,  might  be  supposed  to  bava  I 
injured  the  site,  but  he  doubted  whetber  dampursmoko  werese-'f 
riiMtsly  injuriDUf^  and  at  all  events  those  evils  had  been  promoted  i 
by  tbe  authorities  who  now  sought  to  remove  the  pictures  from  | 
them.     Some  had  said  that  the  dust  raided  by  the   viMitors  to] 
the  gallery  injured  the  picturos,  but  if  that  were  so  they  should-j 
not  be  exhibited  at  all;  but  in  truth  tbe  grand  object  was  that] 
these  great   works  should  be  seen  and  criticised  by  oU  claMea,f 
of  men,  wfunen,  and  children.     I'ictures  were  subject  to  Atmo- f 
Kpheric  induences  abroad,  as  in  England,  and  the  situation  of  (ha 
Louvre,  eKpecinlly  in  November  ur   February,  was  much   worM 
tlian  that  of  our  own  National  Gallery.     The  pictures  there 
were  very  liable  to  bo  injured  by  tbe  fog,  which  though  whiter 
than  our  own,  often  prevented  ihc  building  being  seen  from  the 
opposite  quay;  and  there  was  more  irregularity  there  in  worm- 
ing  nnd  ventilating  tbiwi  in  London.     The  coal  fires,  al»o,  which.  1 
darken  the  London  fog,  maintain  a  greater  degree  of  worrathi 
and  ventilation.    In  the  dingy  ntmospbere  of  Holland  the  finftsbJ 
pictiiren  of  Van  Eyijk  and  oiherti  were  preserved,  even  with  thef 
most  beautiful  glaxtngs  ever  seen.     More  benefit  woulil  be  dun«  ] 
by  offering  premiums  for  goud  oiU  and  varnishes  than  in  buildin^a 
anew  National  Gallery.      Admitting  the  darkening  induence  or  1 
the  Loinlon  atmosphere,  Mr.  Foggu  contended  that  it  was  not 
conBned  to  the  centre  of  the  metropolis.      The  sheep  in  Keo- 
Bingt oil-gardens  and  at  ShepherdVbush  were  a.H  dark  as  in  the 
heart  of  London;  and  «hen  certain  winds  prevailed,  the  fog  andj 
smoke  were  conveyed  to  Harrow,  Uxbridjie,  and  Kpping-forest;' 
whilHt  he  had  often  observed  that  a   dense  evening   fog    in   the 
outskirts  was  dispelled  in  the  metropolis  by  the  gas-lights.     In 
regard  to  .\Ir.  Smilti'K  dexign,  he  thought  a  magnificent  frontage 
to  Trafftlgar-squ.ire  would  supersede  the  necessity  of  other  fine 
elevations;  atid  if  the  additional  nparttnents  were  spacious  and 
regular  within,  the  external  irre^uhuity  would  not  be  oUeo 
much  importaoce. 

Mr.  I'ArwoKTii  adverted  to  tbe  evidence  of  .Mr.  Faraday,  to 
the  effect  that  the  national  pictures  were  mainly  damaged  by  the 
ammonia    deposited    upon    them   by    the   perspiration    of  the 
immense  multitude  of  persons  who  visited  them.     Kilher  .Mr. 
Faraday    waH    wrong    iu  that  conclusion,    or  another  questtoa  i 
arose — namely,  whetlier  auch   works  were  to  be  preserved  uJi-1 
changed  aa  inonunientu  of  departed  artists,  or  to  be  kept  forthft] 
education  and  benefit  of  the  people  at  large.     In  the  latter  cas4lj 
they  tihould  be  allowed  to  do  their  work  and  pcrisli,  when  thejJ 
mif;ht  be  !«uiMilied  Iry  others.  J 

Mr.    K.    I.  I'ahri!^  observed,  that    the  supposed  injury  tO'l 
picturcH  from  the  London  utinot^plicre  was  rather  to  be  asm'ibed' j 
to  the  mode  In  ^Uiich  they  were  originally  jiainled.     Besides  lb« 
picture  by  Hilton,  to  which  Mr.    Koggo  had   referred,   he   (Mr. 
Parris)  liftd  i>l»ervcd  that  tbe  painting  by  the  same  artist  pre- ^ 
sented  to  the  church  at  Newark,  had  cracked   ibroui-hout  In 
precisely  the  same  way.     Anultier  picture  by  Hilton  had  actually 
run  away,  having  been  described  to  him  as  actually  "melliog'; 
and  the  meeting  wouhl  no  doubt  remember    the  painting  of  j 
^^abrina'  by  the  same  artist,  in  which  the  eye  of  the  principat  J 
figure  had  fallen  down  upon  the  cheek,  so  that  it  was  oecessarT,' 
to  turn  the  picture  upside  down,  in  tirder  that  it  might  ruaback 
again.      Keynuld'S  .'iiid  other  artists  of  bin  tiine,  prepiired  their 
colount    at^curding  to    their    own    notions    of  chemistry;   niL()^ 
adopting  the  viewH  of  \'asnri  and  oilier*,   they  used   boiled  oil 
extetutively,  and  with  the  worst  effect.    He  (Mr.  I'mriftJ 
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recently  rentored  wime  pioturet  at  Norbury  Park.  Surrey,  which, 
from  beinf?  painted  m  Infl  manner  referred  to,  with  n  mixture  of 
bitumen  (nitch^  had  become  i>errectly  black.  The  oil  and 
bitumen  being  dilferently  aflTccled  by  hent  and  moisttire,  tbev 
could  never  coalesce.  Most  of  Keynoldtt's  and  mitny  of  AViUon  8 
pictures,  had  suffered  from  the  vume  eauiie.  The  pictures  at 
Korbury  were  by  pHxtorini,  Cipriani,  Bairet,  sen.,  and  (iilpin; 
and  besides;  the  blackness  which  c)bBrured  them,  there  were 
cracks  in  them  so  deep,  thiit  he  had  found  it  necessary  to  scrape, 
rub  and  BU  up,  to  n  ^eat  extent,  to  f^et  a  surface.  At  present 
the  preparation  and  mixture  of  colours  was  conducted  with  such 
skill  that  he  believed,  if  they  were  carefully  used,  the  pictures 
of  living  artists  would  be  uo  enduring  us  the  be^t  of  the  old 
masters,  ^fagilp  was  a  mixture  of  drying  oils  and  mastic 
varnish;  the  drying  oils  being  boiled  to  blackness  with  sugar  of 
lead,  &c.  The  landscape  l>v  ItuhenH  in  the  National  (iidlery, 
formerly  tlie  property  of  Sir  (teorge  Ueaumont.  while  in  his 
po«se«sinn  wan  never  varnished,  but  merely  rubbed  with  snlad 
oil  to  nourish  it.  He  agreed  with  Mr.  KoKgo,  that  the  greatest 
ofaaoges  in  uictures  ttnik  place  soon  after  they  were  painted,  and 
vaa  aectdedly  of  opitiion  that  the  London  atmosphere  was  nut 
at  all  Injurious  to  pictures. 

Mr.  MocATTA  thought  that  the  latter  point  was  really  the  most 
important,  and  he  hoped  that  the  removal  of  the  National 
Gallery  would  not  he  decided  on  till  the  Institute,  as  an  import- 
ant public  body,  had  been  appealed  to,  when  it  would  be  for  tricm, 
if  they  thought  tit,  to  make  a  stand  in  favour  of  the  pref^nt 
•ite.  He  concurred  in  the  view  that  the  atmosphere  of  Paris 
was  inferior  to  that  of  London  for  the  preservation  of  pictures; 
and  if  the  National  collection  were  to  he  removed,  the  question 
was,  how  far  should  it  be  taken.  Certainly  it  wsa  important,  if 
it  could  be  done  with  safety,  to  retain  it  in  the  metropuIiB.  It 
was  satisfactory  to  know,  as  Mr.  Smith  had  stated,  that  15,000/. 
would  produce  an  entirely  new  elevation  fur  the  present  building. 
Mr,  Jt^xNiKGs  inquired  whether  the  «ulphuric  acid  from  the 
gas  u»ed  in  London  was  supposed  to  be  injurious  to  picture*. 

Mr.  PAPwoai'ii  repeated  that  Mr.  Foraday  considered  ammonia 
to  be  the  s<.de  caueie  of  injury. 

Mr.  Pabris  agreed  with  iVlr.  Faraday;  and  considered  that.  If 
a  picture  were  to  be  left  without  varnish  (which,  however,  wiis 
never  the  rase  in  Ivondon),  the  acids  arising  from  the  jjas  would 
immedintely  combine  with  the  oil.  Varnixh  being  a  ffum,  of 
cuurM!.  re^i)^ted  all  the  acids  and  aalts.  The  Cartoons  of  KatTuelle 
which  had  been  brfiut^ht  to  London,  were  as  perfect  as  those 
which  had  never  been  removed. 

Mr.  Forjuo  said  tliat  sulphuric  acid  could  not  penetrate  the 
thinnest  coat  of  any  other  surface. 

Mr.  TwiMNo  referred  to  the  varying  condition  of  the  works 
of  the  old  maslent  in  this  and  other  cuuntrtep,  as  a  proof  that 
they  were  not  deteriorated  by  atniospberic  influences,  but  by 
■ome  cause  dependent  on  the  manner  in  which  they  were  pninteu. 
£ven  if  the  London  atmosphere  were  injurious,  no  removal  to 
«  leas  distiince  than  twenty  miles  could  prevent  the  evil.  He 
[  cordially  approved  of  Mr.  Smith's  ingenious  proposition,  esjje- 
ciatly  n!>  economically  improving  the  elevation  of  the  present 
building. 

Mr.  HKSKRTn  eulngiHed   the  arrangement  of  the  ndditioiml 

I  building,  as  proposed  by   -Mr.  Smith,  which  gave  the  smallest 

quantity  of  external  wall  to  be  exposed  to  the  diimp,  and  afforded 

^acccM  fi'om  room  to  room  without   K^'iig  again  over  the  same 

;  ground;  the  necessity  for  doing  which  (as  there  was  only  one 

>-rooni  in   depth)  wa*  a  i-eriufis  defect  in  the  present  building. 

I       Mr.  Jaues  Bell,  M.P.,  said  that  If  the  tiitc  of  a  new  Gfdlery 

*'at  KetiBington  had  been  actually  secured,  »»  had  been  stated,  it 

,  wuuld  require  the  utmost  vigilance  on  the  part  of  the  Institute 

to  prevent  the  completion  of  the  scheme.     If,  indeed,  that  plun 

vere  curried  out,  the  Cartoons  at  Hampton  Court  would  be  more 

accennihte  than  at  the  Nalioniil  (i^llery.     He  would  not  cull  the 

Ltiruceedin^'  referreil  to  a  job.  thinigli  he  rould  hardly  dei^crihe  it 

I  In  other  terms;  and  if  Mr.  Foff^o  had  accurately  cfmraclerii«ed 

tithe  proL'eedinga  of  the  laitt  committee,  the  Institute  would  know 

tvbiit  they  mitflit  expect. 

j  Mr.  nri.Li.vt;^  i-oiifcrnlulated  the  In«titutc  that  a  member  of 
I'ihe  body  was  now  in  n  position  to  look  after  this  and  similar 
pinutters  in  parlinment.  He  tbon-fht  nothing  etfectual  could  be 
dune  to  improvH  the  present  elevation  uf  the  National  tjallery^ 
and  that  si>  many  privtite  collections  v^ould  be  offered  to  the 
Datitiii,  if  a  propi-r  building  were  ]<rovided,  that  Mr.  Smith's 
uUn  (ingenious  a*  he  admitted  it  to  liiO  did  not  provide  anything 
like  eumcieut  space.     If  a  new  National  Uallery  were  to  be 


built,  he  hoped  the  deaign  would  be  open  to  general  competition ; 
but,  if  what  he  had  bcird  was  correct,  he  thought  the  plan;* 
for  the  intended  building  at  Kensington  were  already  nearly 
prepared. 

Mr.  MocATTA,  in  proposing  the  thanks  of  the  meeting  to  Mr. 
Smith,  expreaiied  a  hope  that  Mr.  Hillings  waamt>iinformed,  and 
that  there  might  yet  b«  an  opportunity  for  the  lutitute  to 
interpose. 

FLOATING    BRICKS. 

Mr.  HooNBa  has  exhibited,  at  the  Liverpool  Architectural 
Society,  some  specimens  of  a  very  light  description  of  brick, 
manufactured  rrom  silicious  earth,  found  in  the  Tuscan 
Maremma,  culled  in  that  country  ^'fosail  flour."  The  deposit 
of  this  earth,  which  may  be,  pcrhapjt,  a  mile  in  extent,  exists 
near  Castagncti,  supposed  to  be  about  the  centre  of  ancient 
Etrurla.  and  was  first  discovered  during  excavationn  made  in 
search  of  Btru)«;an  antii)uilies.  Mr.  Harald  Snib,  of  Leghorn, 
who  furnished  the  descriptions  from  which  Mr.  Horner  gave  h 
translation,  savs — "'Arrived  at  the  pit,  we  turned  up  the  surface 
with  picks.  In  the  lin>t  pUce,  we  came  upon  n  t>tratum  of 
vegetable  earth  and  remains  of  trees,  under  which  lies  the  'fossil 
flour,'  called  by  the  country  people  '  l«atie  dl  Luna'  ( Milk  of  the 
Moon),  This  is  a  light,  porous  earth,  somewhat  tenaciou*  and 
moist,  which  is  dug  out  in  lumps,  and  which  is  remarkably  white, 
HUhuug)i  it  may  sometiniea  be  stained  by  infiltration  from  the 
vegetable  mould.  If  exposed  for  some  time  to  the  action  uf  the 
sun  .tnd  air,  the  eartli  loses  its  tenacity,  and  where  stained 
becomes  pure  wbite,showing  that  the  accidental  colouring  matter 
was  vegetable.  When  viewed  through  a  strong  mngnitier,  it 
appears  for  the  most  part  to  be  composed  of  small,  t^hinirig, 
needle-like  crystals,  not  visible  to  the  naked  eye.  Water  being 
thrown  upon  the  e.trth,  it  gives  out  an  argillaceiiiiH  smell,  wilti 
a  very  slight  Mteam.  It  is  also  slightly  phistic.  Exposed  to  the 
heat  of  a  furnace,  it  remains  infusible,  and  only  Ictses  about  one- 
eighth  of  its  weight.  My  friend,  Signor  Fabbroni,  turning  it 
to  account  in  a  ,very  ingenious  manner,  has  made  bricks  of  it, 
so  light  that  they  will  float  in  water.  Quoting  from  memory, 
I  give  the  rcKull  of  this  friend's  analysis,  viz.: — 

Silica '55 

Msineita         . .  , .  . .  . .  . .  *1& 

W«ter  'U 

Argilla(Aluniins?)     .. '12 

Lime    ..  '0:f 

Iron *01 

1  00 
Its  compo>)ition,  therefore,  is  ver)'  different  from  that  of  other 
earth  cummooly  called  by  the  same  name,  '  Lattedi  Luna,*  which 
is  simply  a  pure  argillaceous  carbonate;  and,  not  to  confound 
this  with  other  substances,  we  call  it,  with  Signor  Fabbroni, 
*  futisil  fluur."* 


7Vic  Cltfle. — Lately  there  was  launched  from  the  building- 
yard  of  Menrit.  Tod  and  Macgregor  a  large  iron  steamer,  fur 
the  I'eniuholar  and  Oriental  Company  in  the  Indian  Seas,  of  a 
tonnnpe  of  "i^W*  Urns.  The  launch  was  attended  by  circum- 
stances exactly  resembling  those  of  the  recent  Inuncli  ot  the 
Marhn  Moore  at  Liverpool.  While  the  men  were  engaged 
knocking  away  the  shores  or  supports  at  the  itteril  part  of  Ihu 
vesi^l,  tiie  immense  ma6!i  was  t.uddoiily  seen  to  move,  and 
plunged  into  the  river;  the  libip  did  nut  wait  for  her  mime 
— the  Hi-ngni — but  it  «'as  nnftcd  after  her.  She  is  10  feet 
lunger  than  the  Grfv.it  Britain -^  but  having  leu  depth  and 
breadth  of  beam,  tthe  has  m>t,  uf  couri^e,  the  same  umoiiut  uf 
tonnxge.  The  same  gentlemen  have  in  the  coursoof  construc- 
tion in  their  huildicig-yard  two  «teiimer!),  to  be  named  the  Cadht 
and  the  D<iur'>^  each  of  lOUO  tons,  and  they  are  about  to  lay 
down  the  keel  of  a  ma^^nificeht  steamer  to  be  called  the  .S'l/n/a, 
and  whicli  «iU  !«  ^0  fert  longer  than  the  Bciiyut.  All  thf*e  are 
fur  the  Peninsular  and  Oriental  Cumpaoy.  Indeed,  when  the 
present  contracts  held  by  Metsrs.  Tod  and  .Macgregor,  and 
other  gentlemen  in  the  neighbourhood,  are  finished,  this  cum- 
nnnv  will  bavn  «pent  no  le^u  limn  one  million  Htvrling  in  afiip- 
building  on  the  batiks  of  the  Clyde. 
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HAMPTON   COURT    PALACE. 

We  have  already  (w  pnff«  66,  Vol.  XIV.)  called  attention  to 
thin  extensive  pile  of  bttUding,  to  the  nrcumHtanced  of  ita 
erection  at  different  periodn  and  under  different  auspicea,  and 
given  some  general  remarks  upon  the  architecture  itself.  On 
the  prMBnt  occasion  the  subject  ofntir  tllustration,  and  of  these 
Dotn,  bear  reference  to  the  ea«tern  {mrt  more  particularly^,  the 
whole  of  which  portion  was  desiftned  by  ^\'ren,  conjointly,  it 
may  be  said,  with  bin  royal  master,  \\'i]linn)  the  Third.  It  will 
b«  recollected  tliat  our  former  drawings  alluded  to  were  in 
illuatration  of  the  Fuuntain  ('ourt,  which  immediately  adjoin* 
the  eaatern  winir,  and  serveH  a»  the  connecting  Uok  between 
the  Claaaio  and  Gothic  portions  of  the  edifice. 

II    a 
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^H      The  eastern  ^nt  preients  a  symmetrical  design,  of  which  a 
^H   email  portion,  with  Hh  details,  in  shown  in  the   annexed  en- 

Cvlngs.  Documentary  evidence  shows  that  it  was  erected 
ween  1690  and  lt>9i,  for  the  purpr*se  of  inereaHing  the 
number  and  convenience  of  the  atate  apartments.  For  this 
reason  the  rooms  are  all  en  tuUe,  and  of  impiminff  prouurtions 
and  decoratiuD,     Externally  the  front  presents  a  masaWe,  ua- 


broken  elevation,  about  .SSn  feet  in  length,  execnted  in  red 
brick;  the  alternate  anxle-quoins,  the  whidow-dresainfps  and 
ornamental  ucceiixtines,  hein^  in  stone.  There  are  In  all  nineteen 
compartments  in  this  elevation.  Thecentreconsistsnf  aneitflit- 
oolumn  fiaeudu-pirtico  of  the  Corinthian  order,  having  a  well- 
prouortiuned  entablature  and  pediment,  with  elaborate  sculpture 
in  Ine  tympanum.  This  order  occupies  the  first-floor  and  me:t- 
xaniue  atory  only,  for  in  the  atticH  the  C4tluninfl  ar«  TCJ^laced  by 

frilastera,  and  in  the  ftrouod-Hour  by  i>'.c?g.  Between  these 
atter  is  the  approach  tu  the  Fuuntkin  Court,  already  alluded  to, 
throutfh  some  peculiarly  elegant  iron  gatea^  which  give  great 
compIeteneaj»  t»»  tli©  ensmMe. 

Scul;>t'dred  devices  are  scattered  freely  and  varied,  but 
chiefly  referring  to  national  events.  munoKTHm*,  and  royal 
initials.  The  keystones  to  the  windows  aloue  will,  on  examina- 
tion, fully  corroborate  these  atatemontM.  Hut  the  subject  ll 
exhaustleas.    Let  all  see  and  compare  fur  themselves. 


THE  CATHEDRAL  OF   ST.  ASAPU. 

By  J.  H.  CooPEB,  Trio.  Coll.  Cam. 

[Abttract  of  a  Paper  read  at  the  Cantbridife  Architectural  Society.] 

Is  the  midxt  of  the  Vate  of  Clwyd,  about  »even  miles  from 
the  Ren,  the  rivers  Klwy  and  Clwyd  unite  their  waters.  At  the 
point  of  l»nd  formed  hy  thin  confluence  i»  a  steep  hill  (according 
to  books,  "arises  a  gentle  eminence"),  or  rather — for  the  )>ill  ia 
only  on  the  north  side — the  level  of  the  Vale  suddenly  sinks; 
and  on  the  sides  and  base  »f  this  acclivity  is  scattered  the  city 
of  St.  Asaph,  the  principal  street  being  straight  up  the  steep 
hill,  af^er  the  usual  fashion  of  Welsh  towns.  At  the  summit 
stands  the  cathedral,  and  though  on  elevated  ground,  yet  its 
lowly  hei)fht,  surrounded  hy  its  tall  churchyard  elms,  gives  aa 
iropreijiiion  of  but  simple  grandeur  and  modext  dignity, 

ftlr.  Cooper  gave  a  lengthened  and  interesting  description 
of  tlie  orii^in  ntid  earlv  hititory  of  the  city  and  cathedral,  and 
having  noticed  the  dilapidations  and  restorations  the  latter  had 
at  various  periods  undergone,  proceeded  to  give  an  account  of 
its  more  modern  luHti^rj-,  aa  followH:  — 

In  1(3'29,  after  a  succession  of  bishops,  n  repairer  and  beautifler 
was  found  in  J.  Owens,  chaplain  to  Charles  I.  when  Prince  of 
M'alea,  and  the  first  bii^hop  to  establish  preaching  in  Welsh. 
He  rebuilt  Bishop  Reflman'^  throne,  made  a  neat  pulpit,  and  also 
set  forms  for  the  accommodatiun  of  worshippers  in  general. 
Nor  did  he  stop  here,  for  he  gave  an  organ.  At  this  time  we 
may  cunsiiler  thirt  cathedral  to  b:ive  been  in  it.n  most  perfect 
state;  it  hnd  been  repaired  and  adorued  by  the  pious  care  of  its 
bishops  as  it  had  never  been  before,  nur  ret  has  been  si  nee;  but, 
like  Solomon's  Temple  of  old,  the  perii>a  of  its  greatest  glory 
was  ahort^the  day  of  rebellion,  with  its  attendant  sacrilege  and 
despoiling  was  at  hand.  A  few  years,  and,  instead  of  the  notes 
of  the  organ,  the  neighing  of  horses  and  the  bellowing  of  oxen 
resounded  along  the  nave,  calves  were  tied  up  in  the  choir,  the 
holy  font  was  turned  into  a  pig's  trough.  The  generous  bishop 
had  fled  in  exile  and  poverty,  and  his  piJace  was  coDverted  into 
a  bccr-shop. 

In  1G09,  Isaac  Barrow,  undo  to  the  master  of  Trinity,  was 
translated  fruin  the  Isle  of  .Man.  and  instantly  wl  about  repair- 
ing his  uithedral,  and  eapeoiiilly  the  choir,  the  easl  end  of  which 
is  covered  with  the  wainscoting  he  placed  there.  His  tomb  is 
just  outside  the  whhL  door,  anil  ha»  iniicrihed  on  it  a  prayer.  In 
1708,  there  came  Biiihop  Fleetwood,  who  laid  out  large  sums  of 
money  on  ihe  interior  of  the  cathedra],  repairin;^  it,  and  painting 
and  "beautifying"  the  choir.  The  present  throne  is  the  work 
of  Bishop  (iriffith  (1714),  who,  however,  never  occupied  It, 
dying  just  as  it  was  finished. 

As  to  the  present  state  of  St.  Ataph's  Cathedral,  in  an  archi- 
tectural point  of  view,  its  great  peculiarity  is,  that  it  has  no 
peculiarity  about  it.  It  is  more  uniformly  built  than  English 
cathedrals  In  general:  any  further  comparison  only  serves  to 
point  nut  its  defects.  We  took  in  vain  for  some  of  the  most 
oeautiful  features  of  a  cathedral  church— the  l.-idy  chapel,  the 
ctotsters,  the  chapter-house,  and  even  the  monumenti^.  Kichman 
describes  it  hh  a  plain  cross  church,  principally  in  the  Decorated 
style;  and  it  certatnlv  is  a  singular  example  of  what  appears  a 
paradox— viz.,  Plain  f>ccoratea.  We  have  only  two  dates  to  keep 
in  mind — l'2«i,  when  the  wall.i  and  pillars  now  remaining  were 
erected,  at  which  time  (Edward  1.)  the  Decorated  style  had 
juat  been  introduced;  and  lltfO,  when  Bishop  Redman  put  in  the 
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enst  window,  and  roiged  the  walls  to  the  height  at  which  they 
now  stand,  and  then  the  Perpendicular  had  Uilly  developed  iU 
distincti^'e  features. 

A  clora  exuminiitioii  supplies  n  proof  of  the  fnct  of  the 
different  periods  of  building,  for  Ihe  upper  part  of  the  iiiivc 
ia  not  of  the  enme  workmanship  as  the  lower;  and  while  most 
C^  the  church  is  huilt  of  »  red  *oft  stone,  the  east  window  is  of 
white  ft^e-ntOBc;  while  the  windown  uf  the  n»ve  and  tninsepts 
are  Decorated,  tnd  iivo  in  the  clerestory  show  that  they  owe 
their  shape  to  the  times  of  tht)  Tudurs.  Let  us  now  go  round 
the  church,  beginning  from  tlie  west.  Here  wc  find  a  verj'  plain 
tiimple  front,  having  a  deeply-recessed  Pointed  dt)L.>r,  and  a  really 
elegant  { from  it«  excellent  proiKxtinmi)  Decoratud  wini';jw  of 
six  lights,  with  Howing  tracery,  which  excited  the  admiration  of 
Rlchman.  On  each  tiide  a  plain  SK^uare  buttress  terminatp!i  in  a 
pinnacle  panelled  and  croclcetted;  and  it  is  to  be  remarked,  that 
the  buttresses  about  the  cathedral  are  both  few  and  plain;  the 
plain  cro»s  on  the  gahlu  point  huH  been  recently  restored.  The 
naro  hati  ttide  BisleF>,  though  the  transepts  and  choir  are  destitute 
of  them.  The^onth  aisle  can  boast  of  nothing  but  four  plain 
l>ecorated  window^*,  a  door  now  closed  up,  and  the  apertures 
in  the  clerestory,  hardly  windows,  which  are  square,  and  of  Tudor 
work.  Among  the  beautifj'ings  of  modern  times,  the  clerestory 
has  entirely  disappeared  from  the  inside.  The  trnnscpts  are 
veryjgood  features  in  the  cathedral,  presenting,  as  they  do,  some 
simple  beauties  of  the  late  Decorated  in  the  windows  both  of 
the  north  and  south  sides  and  their  east  walU.  The  north  and 
soulh  walls  of  the  choir  have  each  two  late  Decorated  Pointed 
wtndowx,  now  tilled  with  stained  glass  by  the  bishop,  as  n  memi^ 
rial  uf  the  late  Mrs.  Short;  and  in  the  east  wall  is  one  said  to 
he  copied  fr<rm  n  window  at  Tintern  Abbey,  filled  with  stained 
glaiis  in  1810,  by  voluntary  contributions,  the  subject  being  the 
arms  of  the  contributors.  At  the  intersection  of  the  nave  and 
transepts  rises  n  sijuurc  emhattted  tower  uf  very  lowly  appenr- 
■nce,  being  only  90  feet  high;  each  face  possesses  as  its  sole 
ornameut  a  Late  Decorated  window,  and  up  lliu  north-east  corner 
runs  a  square  staircase  turret  to  an  elevation  slightly  above  the 
rest  of  the  tower. 


MMUurrmnta  iff  St.  Jtaph't  Cathtdral. 

0. 

Breadth  of  tower  betweeti  bai«B  of  pillars  ....  38 

Ui»ilth  of  osve  and  litles C7 

South  aisl«  from  wall  to  pillsra 15 

Nartli  alalc  from  wali  to  pJUtra 14 

W«(t  enil  to  loiJtt)  door 27 

West  end  to  north  door      .    .' 15 

Bresiiih  uf  dourt 4 

UiitsQce  betn«eti  pilUra  in  nave 12 

Squtre  of  bate  of  each  pillar .  4 

ThickncM  of  2  great  western  pillars  of  tower,  a.  and  w.  A 

Ureailth  »f  Irsiticpls 33 

Biabup'i  ihrotic,  diitanl  from  altar It 

BrF-sdth  of  chuir  (esit  end) 32 

Height  uf  wall!  of  choir 33 

Pitch  of  ronf 45 

Thickne»«  of  bultrest  St  west  cod 4 

Dutance  to  tocoud  t>uttregs 20 

TtiickncM  of  aeconrl  lmttr»i 2 

Distance  to  iliird  liuttreii IH 

Thicknru  nf  third  ^uttr(>ts 2 

Diftsnce  to  fnarth  buttrMS 16 

Thickncis  of  fuurih  liuttress   ........  2 

Distance  to  trantept ,  16 

Length  of  transept  from  corner  to  corner  ....  40 

lleiglu  of  trsniepl  lo  pilch  of  roof. 40 

I^en^lli  from  neat  coraer  to  tisotept 87 

liquaTe  uf  ttee|ile  =  breadth  uf  tfansept 

From  cait  end  of  transept  to  flrat  huttrets     .     . 
7*bickneai  of  tint  buttreis  of  choir     .... 

Diitance  to  aecord  buttreii  of  choir  .     •    . 
Thicknoa  of  teconil  l)utti«ii  of  choir      .     .     . 

Diltssce  10  ea*t  cod  of  choir 

Thickness  of  eait  hottreis 

Length  of  church  from  ea^t  side  of  transept  .     . 


IS 
3 

17 
3 

IS 
3 

62 


In. 

10 
9 
6 
S 
0 
0 
6 
9 
9 
6 
G 
0 
0 
0 
0 
3 
7 
2 
0 
3 
0 
3 
0 
9 
0 
7 

0 
0 
9 
0 
0 
0 
0 


On  entering  by  the  west  door  we  are  met  at  once  with  a  proof 
of  the  extent  of  mischief  usually  wrought  in  modern  times  by 
**gul>Hlai)ti&l  repairs"  and  *^hcauti/)/ing"  ojierationti,  which  seem 
to  have  but  one  universal  rule — to  destrtty  tlie  character  of  the 
building,  by  additions  as  much  as  possililo  at  variance  with  it. 
The  nave  and  ai:ile9  are  plain  almost  to  meannea^;  the  nrches, 
indeed,  are  Foiuted,  but  their  pillars  are  without  capitals;  the 


ceiling  is  plain,  in  the  worst  sense  of  the  word,  oon^stinf,  ea  it 
dues,  of  plaster  vaulting,  with  a  few  lines  here  and  there  to 
represent  tracery.     In  ite  nave  this  style  of  roof  has  only  lately  | 
succeeded  a  timber  one  of  unornamented  beams  and  rafters.  The  { 
tower  rest*  on  four  Pointed  arches,  in  the  western  of  which  is  the  | 
screen  and  organ.     The  transepts  are  blocked  up  to  serve  the 
nnrposcs  (north^  of  chapter- house,  veatry,  and  (south)  of  library. 
The  choir  is  mainly  "a  modern  re-edihcation,  with  much  attempt 
at    the    imitation  of  ancient  work,  but  with   no  real  reseni* 
bianco  to  any  style,  though  the  intention  seems  to  have  been 
the  imitation  of  Perpendicular."     The  canopies  of  the  xialls  alone 
remain  to  attest  the  short-lived  beauty  of  the  original  choir; 
they  were  carved  for  bishop   Redman,  and  still  bear  his   anna. 
Fourteen  feet  from  the  altar  is  the  episcopal  throne,  erected  hf  \ 
Bishop  Orii^.Ut  in  I71t;  it  is  not  above  Uffcthigh;  but  neither 
does  it,  or  ilie  pulpit,  possess  any  features  worthy  of  notice. 

-^ 

PLAIN    CYLINDRICAL    DRUM    PROPELLER, 
Professor  A.  Crest Ai>oao,  Inventor. 

TiiK  patentee  of  this  novelty  in  steam  navigation  oonatderv 
the  use  of  jmddleit  to  he  a  mistake,  and  that  the  best  and  cheapest  I 
method  of  improving  the  propeller  is  to  use  simply  the  plaiii 
circumference  of  cylindrical  drums.  He  states  that  it  is  a 
natural  supposition  that  a  plain  round  surface  should  have  no 
tractic  adhesion  with  the  water;  but,  on  close  examinatiun,  it 
will  he  found  not  only  that  such  is  not*  the  case,  but,  what  ia 
even  more  surprising,  the  tractic  adhesion  of  a  plain  cylindrical 
drum  is  far  greater  than  that  of  a  paddle-wheel  of  equal  size. 
Taking,  for  instance,  the  steam-vessel  Attantic^  whose  paddle- 
wheels  are  S3  feet  diameter,  and  length  of  paddles  IS  ft.  6  in.; 
supposing  a  moderate  immersion  of  5-feet  paddlea,  nne  pair  of 
druinn  of  equal  size  at  equal  immersion  would  displace  a  pair  of 
cubic  segments  at  about  W5,361  lb.  of  water;  or,  what  amounts 
to  the  same  thing,  a  pressure  of  not  less  than  60  tons  would  act 
upon  the  drumn  as  n  tractic  adheaiun,  which  is  by  far  superior 
to  that  afforded  by  the  best  method  of  paddle-wheels  in  the  most 
favourable  circumstances.  Now,  the  cylindrical  propeller  ha« 
the  substantial  advantage  that  it  can  be,  when  reduced  to  a 
moderate  diameter,  applied  as  well  totally  immersed  as  if  it  be 
fitted  into  a  semi-cylindrical  ease,  with  only  such  a.  clearance  aa  j 
is  just  sufficient  to  let  the  drum  have  a  proper  action,  tho  other  I 
half  drum  or  semi-cylinder  projecting  out  of  the  case  for  the 
propelling  action.  There  is  no  piece  of  mechanism  which  more 
strenuous  and  frcijuent  attempts  have  been  made  to  improve  or 
supersede  than  the  paddle-wheel,  and  of  which  there  are  so 
many  different  descriptions.  Surely,  when  so  many  and  large 
interests  are  at  stake  as  are  represented  by  steam  navigatiooul 
those  who  are  eujmged  in  the  large  steam  communications  Bhoultl  1 
give  it  a  fair  trial.  In  a  heavy  sea,  where  the  rolling  of  thfl 
vessel  is  considerable,  what  a  dikerence  between  a  paddle-wheel 
and  a  plain  cylinder!  And  the  machinery  of  such  a  propeller 
would  not  require  to  be  repaired  during  tlie  paasuge,  as  ia  often 
the  case  with  the  puddle-wheels,  causing  a  loss  of  time  equal  to 
what  has  been  giuned.  And  when  we  consider  that  eacli  of  the 
paddle-wheels  of  the  Orinoco^  }*arana,  and  Magdalena^  weight 
nearly  8U  tons,  it  is  not  too  much  to  say  that,  with  such  a  weigbC| 
a  cylindrical  propeller  may  be  made  iguite  gun-proof. 

The  patentee  is  of  opinion  that  an  immense  advantage  will 
also  be  obtained  by  the  surface  of  a  cylinder  entering  and  leaving, 
the  water  without  a  splash,  in  riamuving  the  great  obi^truction  tol 
the  practicability  of  steam-vessels  of  quick   volocities  in  canal  i 
navigation — that  is  to  say,  the  agitation  of  tlic  surface,  and  tha 
consequent  injury  to  the  banks  of  the  canal. 


Society  of  Antiquaries. — At  the  meeting  of  the  Society  ofj 
Antiquaries  on  the  3.5tb  ult.,  tho  attempt  to  Increase  the  anl 
Bcrtptiun  from  two  guineas  to  four,  was  defeated  by  a  division  of 
&\  to  39.  The  reduced  subscription  is  looked  upon  with  con- 
fidence by  its  promoters,  as  a  means  of  restoring  the  S^iciety  to 
a  position  of  greater  utility,  and  of  enabling  the  more  extende4j 
co-openition  of  persons  interested  in  antiquarian  pursuits.  Th«' 
opposition  seems  to  be  based  on  the  desire  to  keep  up  an  esclu- 
fiive  system,  and  to  prevent  a  competition  with  the  Arcluea- 
logical  Institute  and  Association,  whiuh  have  thriven  under  i 
exclusive  rfffime  of  the  Uociety  of  .Antiquaries.  Now,  that  tha 
late  heavy  subscription  of  four  guineas  is  finally  abolished,  wa 
may  l<M>k  t<>  the  inrolment  in  tlie  Society  of  many  practical  and 
zcalou.s  antiquaries. 
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, , 

.. 

^^H 

Diameter  of .         . 

3-66 

4-55 

4-06 

5-50 

4-45 

4-45 

4-5 

4-G 

4-85 

4-75 

5* 

5-1 

5- 

, , 

3  55 

^^H 

Width  of  Iron  rings  . 

2  04 

2  or 

2-17 

2  06 

2  04 

1-75 

2- 

2  0 

8  0 

1-92 

2- 

1-83 

2  0 

, , 

3-56 

^^H 

BoUtrt— 

^^H 

Number  .... 

4 

5 

4 

5 

5 

4 

& 

6 

5 

5 

6 

6 

6 

2 

3 

^^H 

Length 

26-2 

26-3 

30 -S 

30-2 

30- 

28- 

27- 

32- 

30- 

34- 

31- 

32-5 

30- 

26- 

22- 

^^1 

Diameter. 

3  OP 

3-33 

3    15 

3-5 

3-37 

3-33 

3-42 

3-33 

3-33 

3-5 

3-5 

3-5 

3-5 

3-5 

3-33 

^^H 

Distance  from  centre  to  centre 

3-7 

4- 

4-1 

4-2 

4-2 

4-1 

4- 

3-7 

4- 

4- 

4-2 

4-2 

4-1 

4- 

4- 

^^1 

Number  of  flues    . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

•i 

2 

2 

2 

2 

^^H 

Diameter  of  flues  inside    . 

1-08 

1-29 

1-45 

1    45 

1  -33 

1-27 

I  -17 

117 

1-33 

1-33 

1-21 

1-23 

1-33 

1-33 

1-2A 

^^H 

Draft  space,  back  end    . 
Draft  space,  orer  bfidge    . 

0-83 

0-70 

1- 

0-75 

O-90 

I- 

0-30 

0-92 

0-75 

0-75 

.. 

.. 

,. 

.. 

.. 

^^H 

0-42 

0-42 

0-5 

0-64 

0-CO 

0-58 

0  50 

0-50 

0-70 

, . 

, , 

.. 

0-83 

0-46 

.. 

^^H 

b 

Preuiue  of  steam,  Id  lbs. 

150 

140 

140 

140 

150 

k50 

150 

130 

160 

145 

140 

125 

125 

135 

130 

^^1 

■ 

^Mferf 

^^1 

^ 

Number    .... 

1 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

S 

2 

3 

1 

^^H 

Diameter 

&• 

2-7 

2-9 

2  9 

2-7 

2-3 

2  5 

1-7 

2- 

2-5 

2-3 

2- 

2-9 

1-5 

2-2 

^^H 

Length     .... 

4- 

8-2 

8-2 

10 -fi 

10-2 

8-3 

7-5 

6' 

6- 

6- 

8- 

8- 

8- 

5- 

6-3 

^^H 

Orate  Uan— 

^^^^H 

Length     .         .         .         ■ 

4- 

4- 

4- 

1-1 

4-1 

1- 

4- 

4- 

4- 

4- 

4   1 

4-1 

4- 

4-1 

4- 

^^H 

Thick  DCM 

0-07 

0-OA 

0-OG 

oos 

O-Ofl 

0-07 

O-OJ 

0-12 

01:; 

0-17 

Oil 

017 

0-00 

0-17 

0-12 

^^H 

Spaces,  width  of 

0-07 

0-07 

0-07 

0-08 

DOS 

0  07 

0-16 

0-08 

0-OH 

0-Ofi 

0-08 

0  06 

0  06 

on 

oon 

^^1 

Depth  of,  below  boiler  . 

1-75 

1-54 

1-62 

1-58 

1  -50 

1-67 

1-67 

I  83 

1-c; 

1-6; 

1-83 

1-75 

2- 

1-0 1 

1-6; 

^^1 

BiRfintt—' 

^^H 

Number  nf  cylinders 

4 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

^^H 

Diameter  of     do. 

1-33 

2-19 

2-12 

2-42 

2-33 

2- 

2-33 

2-50 

2-17 

2-21 

2-08 

2-50 

2 -50 

1-42 

1-46 

^^H 

Length  of  stroke 

7- 

8- 

8- 

8- 

7  -5(1 

7- 

8- 

8- 

9- 

9- 

10- 

10- 

10- 

5-50 

7- 

^^H 

Cuts  off  at    . 

a  -2:> 

4- 

3-5 

a- 

4-6 

3-5 

5- 

4- 

6-75 

a- 

6  25 

fl-25 

6-25 

2-75 

4-36 

^^H 

Length  of  conitectlnc  rods 
Site  nf  steam  ports,  In  iq.  fl 

24- 

26- 

26- 

2fi- 

26- 

26- 

24- 

26- 

27" 

29- 

30- 

30- 

35- 

20- 

22- 

^^H 

.. 

,. 

.. 

0  2552 

,. 

.. 

0-1672 

,. 

., 

,. 

., 

.. 

0  -3886 

.. 

-1512 

^^1 

Siu  of  escape  ports  . 

,. 

. , 

,. 

0-3984 

, , 

.. 

0  2988 

.. 

.. 

.. 

.. 

.. 

0-4814 

.. 

-180(1 

^^H 

Diameter  of  steam  vihe* 

0-33 

, . 

, , 

0  56 

0-50 

, , 

, , 

0-38 

0-62 

0-.M 

,. 

.. 

0-71 

0-33 

,. 

^^H 

Diameter  uf  escape  valrea. 

0-4fi 

. , 

, , 

0-62 

0-59 

, , 

, , 

0-07 

0-71 

a-oi 

.. 

079 

0-43 

., 

^^H 

Dismeter  of  steam  pipe  . 

2' 

2- 

2- 

.J 

, , 

,, 

.. 

,, 

,. 

.. 

., 

.. 

. . 

.. 

^^H 

Diameter  of  branch  pipes  « 

0'40 

0-67 

0-56 

0-65 

0-65 

0-30 

0-65 

0-65 

,. 

0-67 

0  g; 

o;ii 

0-67 

0-31 

0-50 

^^H 

Diameter  of  eihaut  pipe 

1-00 

0-90 

1-lU 

1-10 

1-10 

0-80 

1-10 

1*00 

1-00 

0-9 

1-00 

12U 

l-fH> 

0-50 

0-80 

H 

^ 

^^^ 

55 

J 

42G 
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Dimention*  and  Computation*  of  American  Sttam-Fenett^  by  W.  J.  MeAlpiM,  C^.—^f  Continued, J 

{Vnm  ihe  Jonrnal  of  lb*  PfinkUo  ln«tllui«,  U.S.] 


1 

... 

StvDbn- 

Loots- 

nttiborg  %&A  aMtnnaU  PMkeU.                        | 

and  Clndnnktl 

Lovlnllle  mud  N«w  OricMM 

Humid  b<wU. 

i1U«um1 

vtlUuid 
Pnofen 

rAKTS    MSA8tra>D, 

1 

Pichcta. 

Pkriccl 

Parkn 

. 

^ 

M 

In  fast,  ud  dedmiU  of  ■  foot. 

i;<N 

3 

'S 

D 
D 

Is 

o 

1 

1 

m 

1 

.3 

&  o 

5== 

EQ 

•c 

B 

G 

¥ 

i 

I 

1 

J 

En^inew  to  work  pumpt-^ 

DiaiDFter  of  cylinder 

0-75 

I  00 

,, 

0-75 

0*75 

0*92 

0-67 

0-75 

0-75 

0-67 

0-75 

0-50 

0-92 

0-58 

0-38 

Stroke  of          tlo. 

2-00 

1-50 

. , 

1-83 

1-50 

1-25 

1-83 

1-42 

1-75 

1-42 

3-0 

1-58 

2  25 

1-25 

Number  of  cold  water  pumps 

% 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

Diameter  of  do.            do. 

0-i6 

0-4C 

0-52 

0'S4 

0-50 

0-48 

0-42 

0-58 

0-44 

0-46 

0-67 

0-46 

0-58 

0-33 

0-37 

Stroke  of      do.            do. 

, , 

, , 

^  , 

1-42 

1-29 

1-50 

I -00 

1-50 

1-75 

1-17 

2-0 

1-58 

1-67 

0-71 

Number  of  bot  water  putnpt 

2 

2 

2 

2 

2 

2 

a 

2 

2 

2 

2 

2 

2 

1 

Diameter  of    do.             do. 

0-46 

0-46 

0-52 

0-50 

0-60 

0-48 

0-42 

0-33 

0-42 

0-3? 

0-37 

0-33 

0-5O 

0-29 

0-29 

Stroke  of        do.            do. 

, , 

,, 

,  , 

1-42 

0-29 

0-50 

1-00 

1-50 

1-75 

1-17 

£-0 

I -69 

167 

0-71 

ftwl  eewmiMdprr  trip — . 

Coal,  biubela   . 

3200 

4000 

3000 

40O0 

3000 

3000 

25O0 

, , 

,, 

.• 

,, 

,, 

, , 

100- 

Wood,  cordi . 

NoDC. 

50 

72 

50 

60 

zo 

80 

. , 

660 

Awntgt  apttd — 

Pauage  down,  hourt 

36 

3« 

36 

30 

43 

s« 

40 

9 

10 

132 

144 

., 

.. 

a 

Passage  op,         do. 

52 

52 

52 

50 

52 

52 

52 

15 

15 

132 

144 

.. 

,. 

3 

Agaiott  four  mile  current  . 

10 

10 

10 

12 

9 

10 

10 

10 

12 

12 

11 

.. 

,, 

7 

Time  boat  commenced  (unniii| 

1R48 

1846 

1850 

1850 

1848 

IKSO 

1847 

1848 

. . 

1848 

. , 

.. 

1850 

,. 

1850 

ronnage,    car(>enter's    meaaat'l 

452  1 

525  B 

516-4 

617-2 

526  0 

335-3 

429   1 

594   1 

481- 

710- 

686-4 

918-4 

244-2 

216 -9 

Stctional  area,  in  tq./eet — 

Of  iiomersinn  wIicq  light  . 

96-4 

107-6 

94-1 

102-7 

82-85 

, , 

94  0 

, , 

,, 

153-9 

123-3 

.. 

150-0 

46-6 

68-7 

Of  two  chimueyi  . 

20-82 

32-24 

38  -32 

47  00 

30-82 

30-82 

31  -3? 

33  10 

36-66 

31  70 

38  64 

40-36 

.  • 

.. 

19-58 

Of  all  the  flue*.         .         , 

7-36 

13-00 

13-20 

16-70 

13-90 

10-08 

10-80 

12-96 

13-90 

13-90 

13-80 

14-76 

16-68 

5-56 

7-38 

OT«r  bridge  wall    . 

17  0G 

22  72 

20-25 

26-95 

, , 

22-73 

. , 

28-12 

24-62 

Arta  in  tqHart/ftt,  (^f — 

One  bucket  of  wbeel 

22-66 

25-69 

33-00 

30-70 

30-00 

25-63 

33  04 

44-25 

35-04 

55-00 

34-95 

40-00 

29-64 

19-16 

14-16 

Giatc  lurfacfl         . 

&9-2 

BO- 

65-6 

86-1 

86-1. 

65-6 

80- 

88-8 

SO- 

80- 

93-32 

93-32 

98-40 

32-80 

■IS- 

Spaces in  grate 

2S-36 

41-61 

3«-25 

41-16 

39-11 

.. 

53-9 

23-92 

SO -93 

20-52 

41    11 

25  -66 

47-80 

12-02 

IS -13 

Whol«  beating  aurface  . 

1343 

1927 

1935 

2394 

2270 

1614 

1887 

2649 

2218 

25-60 

2667 

2839 

2716 

786 

947 

Comttmit,  euiie/ett-^ 

Dclweeo  grate  bara  and  boilen 

127 

160 

137 

176 

173 

139 

170 

199 

170 

173 

238 

230 

243 

46 

99 

Boilera,  for  water  and  iteaci 

569 

775 

718 

914 

889 

669 

919 

1217 

858 

1125 

1320 

1353 

1191 

347 

398 

Ratio  helioefn — 

Backrti  &  Immen'n  of  veaiel 

2-13 

2-09 

1-43 

1-67 

1-38 

, , 

1-47 

, , 

.. 

2-20 

1-76 

, , 

2-53 

I  -22 

2-43 

Grate  and  effeciire  beating  1 
■urface      .        ■        •     I 

1  to 

1  to 

1   to 

1  to 

1   to 

1  to 

1  to 

1  to 

1  to 

1    10 

1  to 

1  to 

1  to 

1     t4l 

1  to 

14-66 

15-54 

18*90 

17-84 

16-92 

15-91 

15-4; 

19-49 

17-82 

20-79 

16-96 

17-99 

17-92 

15-55 

12-77 

Coofent)  of  boiler  and  cf>  1 
fcctive  beating  lurfaee     / 

1   to 

1   10 

1   to 

1   to 

1   to 

1  to 

1  to 

1  to 

1  to 

1   to 

1  to 

1  to 

1  to 

1  tfl 

1  to 

i-as 

1-60 

1-73 

1-68 

1-64 

1-56 

1  35 

1-42 

1-66 

1-48 

1-33 

1-37 

1-48 

1-47 

1-54 

Diatance  travcrtrd  bf  hot  air  \ 
andga»ps  ...      J 

10? 

112 

123 

122 

121 

120 

107 

125 

123 

142 

135 

1Z6 

135 

97 

88 

Fuelcontvmed  i»  paundt  ofnal 

and  it»  cjuiralrnt  in  wood — 

Per  bour  .... 

2515 

38^2 

3109 

4S81 

3032 

, , 

2989 

, , 

> . 

5125 

, , 

,, 

1166 

Per  iccond    . 

0  71 

1-OB 

0-95 

1*19 

0-84 

, , 

0-83 

,, 

>• 

0-87 

, , 

,, 

0-32 

Per   boor  on  each  square 
foot  of  grate  surface 

43- 

48-65 

51-9; 

49-72 

35-22 

.. 

37-57 

•  . 

.. 

59-06 

.. 

.. 

.. 

35-57 

yontind/  horte-powtr  nf  cH  Iht 

engintt  — 

At  100  lb.  steam,  per  inch 

800 

781 

639 

028 

866 

514 

913 

816 

895 

937 

862 

1104 

1103 

267 

378 

At  preaaore  of  iteim,  stated  1      .^^^ 
by  engineor  of  boat    .     j 

1093 

922 

130O 

1212 

720 

1279 

1060 

1432 

1344 

1207 

1324 

1380 

360 

491 

RSOISTSR     OF    ff^y^    PATENTS. 

ORNAMENTING    METALLIC    SURFACES. 

RICD.ABD  FosD  Sturoeh,  of  Birmineham,  Warwick,  manufac- 
turer,  for  an  improved  mcUtod  or  imurotrd  method*  of  ornnmejiting 
ntetaliic  «ir/ii«j— Patent  dated  January  24,  leaa.  [Reported 
in  Newtoa'a  London  JoumaJ.] 

The  improved  tnethoil  of  ornamenting  mettiUic  niirfaccii, 
which  con.stitute8  tlii!;  invcnttun^  conaiata  m  the  use  of  designs 
mad^  of  wire,  sheet  metal,  thread,  lace,  paper,  or  other  fabric 
or  material,  placed  between  two  plates  or  sheets  of  metal,  and 
subjected  t<i  preswure  hotn-een  rollers  or  otherwise,  whereby  the 
design  is  impressed  upon  the  plates  or  sheets. 

The  denignti  may  be  coutlauous  {i.  e.  repeated  an  indefinite 
niirnber  of  times  upon  a  long  sheet  of  metalV  or  central  (the 
design  beln^  confined  to  odo  part),  or  partly  continuous  and 


partly  central — that  ia,  one  part  may  be  impressed  upon  the 
whole  surface  of  tbe  metal  sneets  or  plates,  so  as  to  coniititute 
a  gruutid  pattern,  and  the  other  jHirtion  may  he  contiued  to 
one  part  of  the  sheet  or  plate.  Wire  designs  may  be  mtde 
by  bending  or  working  the  wire  into  the  desired  pattern, 
either  by  hand  or  machinery.  Thread  designs  may  be  worked 
by  band  or  machinery;  and  the  designs  iu  thread  met  with 
in  commerce,  Huch  lut  lace,  muslin,  or  other  ornamental  fabrics, 
may  be  used  for  impressing  metallic  surfaces.  Designs  of 
sheet  metal  or  paper  may  be  cut  out  or  pierced  by  any  of  the 
urditiary  metliodfi.  The  patentee  sometimes  combines  pat- 
terns or  designs  of  lace  or  wire  work  with  patterns  or  desigua 
of  paper  or  sheet  metal:  for  example,  he  places  upon  a  piece 
of  laco  the  design  of  a  shield  or  crc»t,  ur  Kumo  central  orna- 
ment, such  as  a  group  of  flowers,  and,  by  pressing  the  same 
between  the  plates  of  metal,  he  obtains  ornamental  Burfacesj 
having  a  ground  pattern  like  that  of  the  lace,  with  a  ccntrAl 
ornament  left  more  or  leas  plain.     Sometimes  the  patentee 
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OSes  pattnrnB  or  designs  made  of  paper  or  sheet  metal,  or 
theeti  of  otber  subataoccB  or  fabrics^  on  which  desifrns  have 
be«n  mide  in  relief  by  writing  or  painting;  nnrl  he  lindathat 
such  deatgna^  although  flligbtlv  in  relief,  and  of  but  moderate 
hardness,  may  bert^adily  ini|ire«Md  upon  metal. 

The  modes  of  applying  pressure,  to  effect  the  objects  of  thin 
invention,  will  Tarr;  but  the  methods  which  have  been  found 
to  anawer  ar^— rolling,  prctMing  by  presses,  and  stamping.  The 
metals  which  are  suitable  for  being  ornamented  by  the  above 
process  are — gold,  silver,  copper,  iron,  tin,  and  lead,  tinned  iron, 
and  the  alloys  of  metals  called  brass,  German  ulrer,  and 
Britannia  metal. 

Instead  of  placing  a  pattern  or  design  between  two  plates  or 
sheets  of  metal,  and  obtaining  an  impression  on  each  plate,  only 
one  plate  or  sheet  to  be  ornamented  may  be  operated  upon;  and 
the  said  plate,  with  the  pattern  or  design  placed  thnreon,  may 
be  passea  between  rollers  or  otherwise  pressed;  or  the  pattern 
mav  be  placed  between  the  plate  of  metal  lo  be  ornanjented  and 
a  plate  of  hardened  steel  or  other  hard  surface,  and  the  whole 
nibjected  to  pressure. 


G.\3   RETORTS. 

Jonx  SwARHBicK,  of  Blackbum,  fire-brick  manufacturer,  for 
eerlain  imjyrmvments  in  the  method  of  rrtftnu/aciurinff  rff'/Ht  uted 
/or  COM  Qvd  f'ther  purjto*eM,  and  in  the  apjxiratut  connret^d  thfrewlth. 
—Patent  dated  May  22,  IB52.  [_lteported  in  the  Mechanics' 
Magazine,] 

Clalnu.—}.  The  mode  or  meant  of  making  retorts  for  gas  or 
other  purposes,  or  moulds,  in  a  vertical  or  perpendicular  posi- 
tion, with  the  apparatus  described  for  making  the  same ;  2.  The 
mixing  of  clay  with  coal  ashes  or  other  suitable  refuse  or  sub- 
stance, or  the  mixing  of  different  qualities  of  clny  in  such 
proportions  as  the  quality  may  require,  thereby  forming  an 
improved  composition  for  the  said  purpose. 

The  mode  of  manufacturing  retorts  adopted  by  the  patentee 
is  as  follows:— lie  takes  clay,  as  dug  from  the  pit,  and  if  it 
contains  cool  or  other  refuse,  hums  it  until  the  cool  is  reduced 
lo  ashes;  or.  If  no  coal  exists 'in  tho  clay,  then  he  mixen  ashes 
with  it,  or  other  varieties  of  clay,  until  a  suitable  material  for 
his  purpose  is  obtained,  lie  then  grinds  this  with  justtJuRident 
water  to  produce  a  stiff,  doughy  mass,  instead  of  adding  as 
large  a  proportion  of  water  as  usual.  Having  taken  a  mouHl  of 
the  size  required  (and  it  is  preferred  that  the  moulds  should  be 
used  to  sections  two  to  three  feet  long,  with  flanges  for  uniting 
them  to  each  other],  and  placed  it  in  an  upright  position,  he 
Introduces  a  core-bar  into  it,  which  he  wedges  firmly  into  tho 
centre;  he  then  rams  the  stiff  clay  into  the  spaces  between  the 
mould  and  core,  and,  withdrawing  the  wedges,  fills  also  the 
•pace  occapied  by  them  with  the  clay.  Tho  core-bar  is  then 
raised  hy  a  lever  or  screw,  another  Kectinn  of  mould  joined  to 
the  first,  the  wedges  replaced,  and  the  operation  of  running  in 
clay  repeated  until  the  required  length  of  retort  is  produced. 
Retorts  formed  in  this  manner  are  dry  enough  to  be  at  once 
removed  to  the  oven,  and  when  baked  will  be  found  to  be  free 
from  cracks  or  fissures. 


SALINE   AND    METALLIC    CO.MPOUNDS. 

Pin-Rm  Claussen,  of  Gresh  am -street.  City,  gentleman,  for 
imprftvfmftttt  in  the  manu/acture  of  taiine  and  metaUic  compounds, 
—Potent  dated  February  3,  185S.  [Reported  in  Newton's  />(m- 
don  Journal.] 

The  first  part  of  this  invention  relates  to  the  manufacture  of 
certain  saline  compounds,  such  as  nitrate  of  potash,  and  con- 
sists in  treating  ammonia,  and  certain  amnumiacAl  eonipf>und8 
evolving  ammonia,  in  such  manner  that  the  volatile  alkali  may 
suffer  (locompogitioii  and  oxidation,  so  that  certain  nitracidp,  and 
especially  nitric  acid,  may  be  formed; — lime,  potsish,  iwdn,  or 
other  suitable  base  being  presented  to  the  nascent  nitracid,  in 
order  that  nitrate  of  lime,  ^Hitash,  or  soda  may  be  produced. 
To  assist  theoxidation  of  the  ammonia,  the  patentee  employs 
an  apparatus  containing  pumice-stone,  charcoal,  coke,  plnttnum 
foil,  spongy  platinum,  or  other  suhstnnces  which  present  an 
extenoed  surface,  possessing  the  property  of  absorbing  large 
quantities  of  oxygen.  The  ammoniacnl  liquid  is  allowed  to  pats 
over  the  surface  of  the  spungy  platinum  or  other  subiitance; 
and  it  is  then,  iu  its  oxidated  state,  brought  into  contact  with  a 


suitable  b««e,  m  as  to  form  a  nitrate  of  the  same.  The  patentee 
states,  that  when  using  an  ammoniacal  salt  (such  as  the  sulphate 
of  ammonia),  he  first  presents  to  the  salt  some  suitable  body 
(snch  as  lime]  with  which  the  acid  will  combine,  setting  the 
ammonia  free:  the  part  of  the  apparatus  in  which  this  change 
takes  place  must  be  closed,  to  prevent  the  escape  of  the  liberated 
ammonia  into  the  air.  The  ammonia,  being  absorbed  by  water, 
is  allowed  to  drop  on  to  the  surface  oi  the  spongy  platinum  or 
other  oxidating  substance,  and  then  into  a  solution  of  the  base 
of  the  future  nitrate.  The  above  process  may  be  em|iIoyed  in 
the  nitriOcation  of  the  ammonia  obtained  in  the  manufacture  of 
gas  from  coal. 

The  second  part  of  the  invention  relates  to  the  manufacture 
of  soda  salts,  aiid  consists  in  the  conversion  of  sulphate  of  soda, 
whether  made  directly  or  produced  as  a  residuum,  into  caustic 
soda  (hydrate  of  soda)  and  carbonate  of  soda.  Thus,  to  a  solu- 
tion of  sulphate  of  soda  is  added  a  suitable  proportion  of  some 
substance,  which,  having  a  greater  affinity  for  sulphuric  acid 
than  soda,  will  decompose  that  salt  and  set  the  soda  free.  If, 
for  example,  the  hydrate  of  lime,  baryta,  or  strontia  be  used, 
sulphate  of  lime,  baryta,  or  strontia  will  be  formed,  and  hydrate 
of  fioda  be  left  in  solution.  By  long  exposure  to  the  atmosphere, 
carbonic  acid  will  be  absorbed,  and  the  hydrate  of  soda  will 
thereby  be  converted  into  carbonate  of  soda.  The  decomposi- 
tion of  the  sulphate  of  soda  is  facilitated  by  the  application  of 
heat. 

It  ia  also  proposed  by  the  patentee  to  manufacture  hydrate  of 
soda  and  carbonate  of  soda  direct  from  common  salt,  by  decom- 
posing that  substance  by  certain  organic  acids  (which  are 
afterwards  decomposed  by  heat) ;  or  by  gaseous  acids;  or  by 
hydrates,  oxides,  peroxideo,  and  certain  metallic  bases;  or  by 
certain  earbonates,^-<:arbonate  of  ammonia  excepted. 

The  patentee  claims,  first,— the  method  of  oxidation  and 
combination  of  ammonia  with  alkaline  and  earthy  bnees,  for  the 
purpose  of  forming  nitrates.  Secondly, — the  formation  of  caustic 
soda  and  carbonate  of  soda  by  the  double  or  simple  decompoai< 
tion  ol  sulphate  of  soda  or  of  chloride  of  sodium. 


RAIL  AND   TRAM   ROADS. 

Pbteb  Baurp,  of  Ipswich,  civil  engineer,  fur  improvtmenf*  in 
the  coTutirurtinn  of  the  permanent  tcat/ffraii,  tntrn,  and  other  roadM. 
and  iu  thfi  r»Uing  ttiKk  or  apparatus  used  thenfor. — Patent  datetl 
April  «9, 185^. 

A  metal  clip,  which  the  inventor  terms  a  Bshin^f  key,  is 
employed  for  supporting  and  keeping  securely  in  position  the 
ends  of  rails,  rhc  clip  passes  round  the  joint,  and  by  the 
natural  spring  of  the  metal  closes  on  it ;  or  a  wooden  block  may 
be  introduced  between  one  side  of  the  clip  and  the  rail.  \V'hen 
chairs  are  used  they  should  be  placed  within  1^  inches  either 
side  of  the  fisliing  key.  The  second  improvement  is  introducing 
longitudinal  sleepers  under  the  joints  or  ends.  The  interme- 
diate ones  being  longitudinal,  a  transverse  lateral  motion  is 
prevented,  and  increased  durability  acquired.  The  third  im- 
provement has  relation  to  a  mode  of  fastening  the  ends  of  rails 
on  railways.  These  form  the  first  claim.  The  second  is  for  a 
peculiar  combination  of  parts  forming  roil  or  plank-roads  or 
ways.  Longitudinal  sleepers  are  bedded  in  the  ground,  and  on 
these  timber  is  laid  diagonally,  or  two  thicknesses  of  planking 
may  be  laid  down  without  the  sleepers;  the  latter  are  laid 
diagonally  to  each  other.  A  covering,  when  necessary,  is 
employed  of  gravel-u-<dies,  combined  with  osphalte,  kamptulicon, 
or  any  prepamtioos  of  cartouch  or  gutt-a-percha,  This  plank- 
road  may  be  in  connection  with  an  ordinary  road,  the  plankit^ 
being  laid  down  <m  one  or  either  side.  'I'hc  patentee  calls  these 
roads  Agricultural  Railways.  Ho  proposes,  as  a  means  of  con- 
necting rail  or  other  roads  through  places  where  roils  would  be 
inadmisiiable,  that  on  one  side  of  the  roads  should  be  fixed  an 
edge-roil  with  a  guide-block  of  wood;  and  at  the  required 
distances  a  longitudinal  sleeper,  bar,  or  dished-rail  should  be 
fixed  in  such  u  manner  that  it  will  not  be  raised  above  the 
surface  of  the  road.  The  ordinary  traffic  would  be  eiiublud  to 
use  the  whole  road,  the  dished-rail  serving  to  keop  It  on  its 
proper  side.  The  third  claim  is  fur  forming  tyren  of  railway 
wheels  with  broad  flat  tliingtis,  to  run  on  flat  surfaces;  but  they 
ace  80  constructed  that  the  crosainge  may  be  do  impediment. 
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CHILLING  CAST  IROX. 

Kdward  Hahuonii  Hkntai.i^  of  Heybridf;^^  and  Jaues 
HuH-ABD,  of  Bedfard,  ironroonderv,  for  improvement  in  the 
fiuwfit  0/  rhiiling  eaat-iran. — Patent  dated  April  V£,  \%SS, 

Claim. — The  mode  of  chilling  cast-iron  na  set  forth,  in  all  or 
any  of  iUt  rnudiliciitions. 

Jn  tasting  ploufihtthires  or  other  articles,  on  the  underside 
of  the  matrix  is  affixed  a  plate,  which  forms  a -chamber;  at 
the  lower  part  a  tube  is  Introduced,  which  serves  to  convoy  air, 
forced  in  hy  a  fan  or  otlier  pneumatic  appar&tua,  or  an  exnauat 
may  he  uKed.  At  the  side  of  the  chamber  are  vents  fur  the 
entry  or  departure  of  the  air;  by  this  menna  the  molten  metal 
IB  more  gradually  cooled.  In  consequence  of  an  e<[(iitnble  tempe- 
ratiui!  tliiit  in  kept  uu  by  the  film  of  air,  greater  durability  is 
obtained  in  the  mouidfl  than  at  present,  as  in  order  to  cool 
them  water  i*  thrown  over  them,  whereby  they  ore  frequently 
cracked.  A  better  ipinlity  of  iron  in  produced  by  the  equitable 
cooling.  Water  may  be  used  as  the  refrigerator,  care  being 
taken  that  it  ia  caused  to  move  actively,  in  order  to  prevent 
the  generation  of  steam.  In  casting  plough-breafltA  a  core  of  a 
xigzag  shape  is  made  in  the  mould,  or  n  serpentine  tube  is  passed 
from  end  to  end,  which  affords  an  equal  cooling  to  all  the  parta. 
Care  must  be  taken  in  casting  Kmall  or  complicated  articles 
that  the  steam  is  nut  allowed  to  collect  in  any  of  the  parts. 

SOAP    MAXUFACTURE. 

CnABLBs  TaoUAft,  of  Bristol,  sonp  manufacturer,  forimprove- 
menU  in  the  ffianHjhcturc  of  awip. — Patent  dated  May  I,  18JS. 

Chinu. — 1.  The  combination  of  apparatus  for  stirring  soap; 
9.  The  pressing  of  soap  in  thcframoaby  means  of  fluid  pressure. 

The  object  of  this  invention  in  the  tirst  pince  is  to  supersede 
the  necessity  of  manual  labour  in  ittirringthc  builing  material*, 
and  nUo  to  prevent  their  boiling  over;  and  sccondlv,  in  com- 
premlnff  mottled  ttoitp  when  couling  in  the  frames.  Vhe  fitHt  Is 
accomplished  by  having  a  small  agitator  suspended  from  a  shaft 
over  the  pnn,  and  driven  by  such  shaft.  As  the  soap  boils  up  in 
the  pan  It  comcsi  within  the  range  of  the  agitator^  which  breaks 
up  the  surface,  and  liberates  tho  steam  therefrom.     The  second 

tifirt  \i  to  obviate  the  plugging  of  soap,  by  means  of  wooden 
docks  forced  in  or  otnerwise.  An  iron  pan  is  fixed  at  the 
bottom  of  the  frame.  Into  which  is  forced  liquor  of  a  greater 
density  than  the  sonp,  and  thus  the  soap  is  necessarily  kept  In 
a  solid  mass  from  the  surface  of  the  liquor  to  the  top  oT  the 
fraiii*,  whtre  a  thick  board  is  fastened,  to  prevent  the  soap  being 
forced  out. 


SMELTING. 

Htron  Ler  PATTfNSON,  of  Newcaatle-on-Tyne,  mannfactnring 
chemist,  for  improvrment»  in  tanking  certain  aubtitnnces  c*mtain\ng 
/rtirf.— Patent  dated  May  1,  iy5.i. 

The  object  of  the  invention  Is  the  smelting  of  the  residuum 
arising  in  the  manufacturing  oxichloride  of  lead  from  galena, 
by  the  use  of  hydrochloric  acid.  The  following  is  the  process 
adopted  by  the  patentee : — i  parts  of  re^d  uum  aro  snieltcd  with 
]  part  of  common  salt  and  1  part  of  granulated  or  disintegrated 
iron.  They  are  then  run  into  a  conical  mould,  and  when  ctild 
the  load  and  silver,  which  will  settle  in  the  bottom,  may  he 
tirukcn  off,  and  the  slag  remelted  on  a  common  slag  hearth. 

IIK.VI0V1NG    HOUSES   AND   TREES. 

Stbwakt  .McGlahhkn,  of  Edinburgh,  sculptor,  for  the  applica- 
tion fiftxrtain  mechnnical  poirerfor  li/ling,  remtming.  and praterving 
tree*y  h/ftue«^  and  vther  bwtics. — Patent  dated  April  28,  1853. 

The  first  portion  of  the  invention  relates  to  lifting  and  remov- 
ing trees;  the  second  to  removing  houses  and  other  bodies.  A 
trench  Is  dug  out  and  innide  of  the  building  to  such  a  depth  its  to 
allow  a  block  of  wood  n  iih  a  rail  on  it  to  be  placed  under.  Benms 
of  wood  are  applied  at  each  corner,  and  along  the  wholt;  out  and 
inside  of  the  walls  and  gtible,  at  suificient  distancn  from  each 
other,  with  crutis-hindings.  The  bintling  of  the  lugs  and  the 
huu!«e  together  at  the  same  time  is  done  by  applying  screws  to  the 
inside  ot  the  logs,  which  prevents  the  walls  from  falling  In  or 
out.  This  framing  is  attached  to  a  beam  of  wood  which  runs 
the  whole  length  of  the  house,  and  has  wheels,  which  run  on 
the  rails  above-mentioned.    Holes  are  then  slapped  through  the 


walla,  through  whieh  bars  are  introduced,  running  under  the 
floors  and  foundations  right  through,  and  restlnz  on  the  franiiog 
and  carriage.  A  log  of  wood  is  laid  over  the  side  walls,  projeot-  j 
ing  at  either  side;  an  iron  tie  runs  through  this,  unitio^  it. 
with  the  carriage.  The  whole  being  bound  together,  the  carnaf|a  1 
is  moved  forward  by  any  convenient  means  to  the  reqoIreA 
position  over  the  new  foundations.  The  beams  are  then  carefully 
removed. 


INSTITUTION    OF    CIVIL    ENGINEERS. 
A'oe.  9.— Jamks   Mkadows    Rkmosl,    Esq.,  President,  in  tbe  Chtir. ' 

Thk  boiinesi  of  ths  lint  meetini  or  the  present  teaiion  wii  commcDced 
bj  the  annooncement  of  the  dates  of  tbe  ordinsrjr  meetings:  of  ibe  ap- 
potDtment  of  December  2Ut  for  the  sanusi  general  rneetiof  for  Ibc  dec-  . 
tion  of  the  Preaident,  Council,  and  oflicert ;  sod  of  tbe  3Ut  of  &lsy, 
I8&3,  for  the  Pruidcnt'a  CoBTcrssztone. 

Tbe  paper  read  wu  "  On  the  Improveiwnt  (tf  TOa-l  Nat^tioni  amd 
Drahuiset."     By  W.  A.  Brooks,  M.  Init.  C.£. 

Tbe  object  of  the  comnianicaUoD  was  chief);  to  elicit  obsertatioBs 
from  membcn,  and  the  oarration  of  facts  wfaicb  niigbt  be  usefully  era* 
ployed  bereafter  tn  an  investigation  into  tbe  laws  wbich  govern  the  flaa  ] 
and  reflux  of  tbe  tide  In  eitiiarici.  The  author,  after  sllu-Jiiig  to  tbB 
imped itnenta  to  improvement  ariiing  from  tbe  popular  prejudice  agaiiiit 
such  contlrucrtioni  as  would  appear  tiy  tbeir  bulk  to  diminlah  the  ipace  for 
tbe  tidal  water,  proceeded  to  ibow  with  bow  Utile  reaioa  tbe  backnted 
phraiet  "  encroacbioent  upon  navigation,"  sad  "abstractioa  of  tidal 
water,"  were  applied  indiscriminately  to  worki  which  Ibe  experieoce  of 
engineers  pointed  out  ai  adapted  to  ameliorate  the  flow  and  ebb  of  tidal 
waieri. 

He  then  ibowed  that  eitnaries  were  of  two  classes.  The  fint  and  belt 
kind  Were  bounded  by  thorea,  grailunlly  receding  from  each  other  as  they 
approached  tbe  ocean,  with  their  navigaMe  channel!  bearing  a  targe  pro* 
portion  to  the  full  breadth  of  Ibe  itream  at  high  water,  at  in  the  case  o( 
the  Thames,  &e.  The  second  and  inferior  kind  had  tortuous  ehaoaetl  of 
uncertain  and  varying  capacitiei,  and  with  great  diiproportioo  betweCfl 
their  relative  widtba  at  low  and  at  high  water. 

The  tint  clau  afforded  perfect  drainage  to  the  country  on  accouat  of 
their  capacious  low-water  chinneli,  in  which  the  declination  of  aorfaea 
was  very  gentle;  tfie  tranimiiiion  of 'the  tidal  wave  was  therefore  quick, 
and  it  wai  able  to  torn  early  and  attain  a  bead  to  overcome  Ibe  ebb,  so 
that  tbe  interval  of  itagnation  or  rest  at  tea  was  very  ibort,  wbich  laal 
wsi  tbo  best  test  for  tbe  general  good  ilate  uf  a  navigatioo.  At  tbe 
monlhi  of  tach  rivers  there  were  rarely  any  bars. 

Tbe  featurea  of  tbe  second  class  of  oitnariea  were  directly  opposed  to 
tboie  of  tbe  flrit  cU» ;  tbe  bodj-  of  water  was  gencrallj'  divided  into 
Several  tortuous  Btreani)  al  low  water,  tbeir  capacity  being  greatly  dis- 
proportioned  to  tbe  widtii  of  the  bed,  which  olTcred  an  undue  retitlance 
to  the  Dow  and  the  ebb.  There  wai  great  fall  and  conaequent  rapid  loss 
of  height  tn  the  tidal  column,  which  caaird  a  considerable  interval  of 
reit  between  tbe  cutrenti  of  tbe  flood  anil  the  ebb,  daring  which  period 
a  great  amount  of  depoiit  took  place.  Numerous  other  featurea  and  tbeir 
reiutti  were  carefully  pointed  out  and  reasoneil  on. 

The  belt  means  were  then  deicribed  for  promoting  the  natural  aetioo 
of  the  tlilal  water  in  riven  of  good  condition.  10  as  to  combine  the  mosi 
etGcicDt  drainage  of  the  country  with  the  best  state  of  the  nsTigsblc 
chsnnel.  Tlie  Mitiiiuippi  wai  then  given  aa  an  instance  of  the  ed^ect  of 
a  large  volume  of  water,  densely  charged  with  alluvial  matter,  falling  into 
the  nearly  tidetcas  Bay  of  Mexico — produclnga  delta  of  great  eilent,  and 
so  dimiulabing  the  depth  of  the  harbouia  aa  to  prevent  vessels  of  any 
considerable  tonnage  from  frequenting  tbe  coast.  Tbia  led  to  tbe  enun- 
ciation of  ibe  aiinm,  that  in  the  inipiorement  of  rivera  of  the  second 
cla«s,  slthough  the  nver  walla  might  not  be  raised  above  the  level  of  half 
tide,  they  would  auffice  to  determine  the  future  condition  of  ibe  bed  of 
the  estuary,  behind  and  parallel  with  them,  aa  the  conrertion  of  thoae 
reclaimed  ipacei  into  laod  was  simply  a  queilion  of  time  and  of  the 
amount  of  alluvial  dep'Hit  brought  down  by  the  floods.  Thus,  by  this 
ayitem  the  aiine  effect  would  be  eventually  prodnced  aa  by  inclosing  tbe 
■pace  with  full-tide  walli,  it  being  impoatible  to  keep  open  tbe  rear  ipeee 
aa  receplaclei  (or  lldsl  water. 

The  tendency  to  deposit,  in  conieqnence  of  the  foraistion  of  break- 
waters. In  certain  situsliotts  was  fuUy  coniiderrd,  «ith  the  question  of 
the  dilTereDce  between  tbe  relative  times  of  high  water,  aa  affording  a 
true  teat  of  the  condition  of  a  river :  thia  litter  view  shuald  b«  received 
with  caution,  as  the  only  certain  test  wai  the  condition  or  progreis  of  tbe 
tidal  wave  tbrooghout  itie  entire  period  of  the  flow.  Tbua  the  tidal  wave 
would  pass  more  quickly  Ibrough  a  bruad  and  straight  mcb  after  tbe 
sands  were  cuverriJ,  allliough  its  iiragre»»  misht  hnve  been  very  alow  ia 
the  earlier  stage  of  the  tide.  In  cons'queDce  of  the  oppoiition  of  ihesasd> 
banks,  which  would  form  for  the  natcenl  flow  a  restricted  and  tortuous 
course  through  a  reach  wbicb,  at  high  water,  might  appear  well  adapted 
for  the  ready  tranimitaion  of  the  tidal  column, 

Tbe  aatbor  then  deacribed  the  broad  principles  of  his  own  prtctlce  la 
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trilnlng  th«  corrtnt  oft  rifcrto  be  bued  chief);  on  tht  coii>trnetioa  o( 
full'  tide  timber  groTset  or  jcllict  at  right  kngle*  to  the  Intended  new  line 
of  rtTcr  froDUge.  TbcM  ■tractart'i,  riiied  At  t  coit  of  from  twelve  to 
Ifairtjr  shiUiagi  per  ninning  foot,  hid  been  aptly  doigoitctl  by  Sir  W. 
Cuhitt  "  i<  the  letffolding  for  forming  the  new  line  of  «bore;"  and  «f 
"  makiog  %o  much  more  Und  tnd  bringing  the  thore  to  tb«  form  repre> 
tented  by  a  line  drawn  through  the  ends  of  the  groynet/'  In  practice  it 
was  found  that  whiltt  the  >pacf«  between  tbeie  groynei  affurded  a  loca- 
lity for  the  depotit  of  the  alluvial  loil  held  in  iu>penii'>n,  their  action 
was  alio  to  produce  a  deepening  of  Ibe  maia  chaonel  of  the  bed  of  the 
rivsr,  at  a  much  leu  coat  than  by  the  eonitructton  of  pirallrl  rubble  wall*. 
Id  fact,  the  Utter  sboold  not  be  built  uiiiil  tlte  groynci  had  completed 
tbetr  work  of  raiilog  the  acquired  land  between  them  to  the  level  uf  the 
bed  on  which  the  rabble  wtlU  were  to  t>e  placed. 

By  adopting  theae  meanft  there  was  scarcely  a  river  wbove  narigahle 
capacity  raigbt  not  be  greatly  Increaied  without  any  exceitire  outlay, 
•iding  at  the  laine  time  the  general  drainage  of  (he  district,  which,  it  waa 
reoiarked,  had  been  lamenuhly  neglected  in  CDiny  of  the  achemei  pro- 
mulgatcd  for  the  improvement  of  riven. 

Pfov.  16. — The  eveoing  was  entirely  ocenpied  by  the  disctuiion  of  Mr. 
W.  A.  Brouka'  paper.  It  wai  contended,  that  the  tiie  of  groynet  wai 
•dviaable,  at  a  RiiiTii  for  the  regaletloD  of  the  lectional  area  of  the 
channel,  which  could  only  be  accaratek  defined  by  praclical  experience, 
la  lutiie  ca»es  it  would  be  better  In  combine  them  with  training  walls, 
on  oppotite  lidei  of  ihe  river.  It  was  not  considered  that  two  clatsea 
sufficed  to  diitlngniib  the  diflTerences  eiisting  between  tittn,  and'lbat 
their  several  cbaracteriitics  and  circumtlaocci  niuit  be  minutely  atudied, 
to  determine  tbe  mode  of  treatment.  The  Wye  and  the  Avon  were 
quoted  ai  rapidly  rising  rivers,  and  yet  being  without  bats  st  their 
mouths;  to  which  it  was  replied,  that  those  streami  were  not  cases  in 
point;  that  they  were  mere  tributaries,  whose  mouths  were  traversed 
and  swept  clear  by  the  rapid  current  of  Ihe  Severn  ;  and  that  tbti  latter 
river  illustrated  the  position  tttuned,  as  there  was  a  great  loss  of  tidsl 
range  between  BeacUley  and  Fratnilode,  the  cdannel  wandering  through 
ft  range  of  shoals.  The  succesiful  iniprovemenis  executed  at  tbe  entrance 
of  Newhtven  harbour,  by  Mr.  Sieveoi,  were  alluded  to.  The  treatment 
of  tbe  Dee,  by  groynes,  and  the  Clyde,  by  trsininp-wallt.  was  examined, 
anil  it  was  argued,  that  the  incoavenienres  experienced  in  the  former 
nte,  from  tbe  washing  oot  of  deep  pooU,  at  the  points  of  iha  groynea, 
loiut  be  ittriboted  to  the  injudicious  extension  of  ibois  structures, 
wbenco  Ibe  navigalton  was  too  violently  contracted,  the  freshes  flitwiog 
over  thsm.  and  removing  the  depoiit  from  between  them.  Ronnie's 
Report  00  tbe  Clyde,  ia  1007,  showed  th«t  tbe  irregulatily  of  depth  at 
tbe  points  of  ihc  gruynes  previously  erected  by  Goltinine,  was  not  any- 
where 12  inches  more  than  cliewbere  in  tbe  chaiiihl.  With  lefcrcoce 
to  the  wide  cxpsnic,  or  "  pouch"  form  of  the  VIersey,  above  Liverpool, 
which  it  was  urgi:d  was  of  utility  in  scouring  the  bar  on  the  etib,  it  was 
couieridcd  that  Ibe  main  body  of  wat«r  would  pass  off  with  the  early 
ebb,  without  producing  any  beneficial  effect ;  and  it  was  shown,  that  in 
that  part  the  Iota  of  tidal  range  wis  coniiderable,  from  the  great  expanse 
covered  at  high  water,  bat  which  was  sboal  at  low  wsler.  The  improve- 
ments of  (he  Thames,  by  tbe  removal  of  the  sboali,  anJ  the  construction 
of  training.walls,  were  described,  and  it  was  suggested  that  it  might  be 
beneficial  to  u>e  groynes  in  tbe  bayg  which  had  |irnduccd  thesboali,  now 
in  course  of  removal.  Fully  sdmiiting  the  impotsi^illly  of  geoeralisiBg, 
In  liver  engmeering.  it  was  still  urged  that  tliere  was  more  sinilarily 
between  cases  iLan  was  generslly  undentoud  ;  and  attention  was  directed 
to  tlie  inentable  effect,  sruiiig  from  tbe  confliciing  action,  between  tbe 
ebt>  and  dood-tidei  at  tbe  mouths  uf  rivers  having  a  rapid  rise  of  their 
low-water  lurface  near  their  mouths,  which  invariably  produced  ban. 
It  waa  suggested  that  the  treatment  of  some  i|>ecial  river  should  be 
aubuiiitetl  to  tbe  Institution,  in  order  to  alTord  an  oppurtuoity  for  a 
continuation  of  the  diicussion  of  this  intereitinft  topic. 

Aftei  Ibe  meeting,  Ur.  Doull,  juo..  eihibited  a  model  of,  and  described 
■  system,  proposed  by  Mr.  J4me»  Forbet,  for  lowering  and  raising  ships* 
boats,  and  also  tbe  cnnstroction  of  a  Cyihidricai  Ship 'l\fe- Boat,  wliich 
latter,  it  wa«  contended,  approached  nearer  than  any  other  coitst ruction, 
the  qualities  considered  icquisile  for  a  boat  of  that  clats.  Tbe  cylin- 
drical life.boat  was  30  feet  long,  8  feet  wide,  and  'i  feet  deep,  would 
carry  wiib  ease  sixty  persons,  with  proviiions  for  a  wcrk,  in  Ihe  air-tight 
seats — cnold  not  be  upiet,  or  swamped — could  lie  pulled  either  end 
foremost — was  steered  with  an  oar — bad  extra  bu-ya>iry  in  water-tight 
compartments,  and  was  so  constructed  that  a  bole  miijlit  he  knocked  into 
one  ur  more  divisions  without  danger  to  the  whole — was  fully  stowed 
wiih  mans,  sails,  oan,  and  everything  complete,  so  as  to  be  always  ready 
for  use  on  any  auddea  emergeDcy.  When  folded  up  it  wu  perfectly 
eyiiodrical,  and  on  leaehiog  the  water  opeued  out,  and  could  in  a  minute 
be  made  astilf  boat,  and  the  dimensions  coutd  be  motlificd  to  suit  any 
vessel.  Tbe  apparatus  for  lowering  the  boats  consisted  of  two  davits, 
with  tubular  stcmt,  down  which  the  ropes  passed,  Ibrougb  suckeU  in  Hie 
bulwarks,  to  a  drum,  on  which  Ihe;  were  coiled,  su  as  to  be  casUy  wound 
Up  by  a  wheel  and  pinioo,  with  tbe  exercise  of  very  little  power,  and  ia 
lowering,  a  friction-break  could  be  used  wilb  great  advanUge.  By  tbia 
means  tbe  boat  would  awing  out  very  eaailyi  u  tbe  davit*  oould  turn 


entirely  round,  and  H  irould  be  nearly  impotstble  that  •  boat  could  bo 
■wamped,  in  the  heariett  aea,  or  onder  eircomstances  of  tbe  greatest 
difficulty.  The  cylindrical  form,  and  its  ligblnesi  of  construction,  would 
enable  a  boat  of  this  sort  to  be  put  over  tbe  bulwarks  by  six  men, 
without  tackle  of  any  kind,  and  by  merely  cutting  a  lashing  when  in  the 
water  it  woald  fall  open,  when  all  tbe  stores,  &c.,  would  be  foaad  made 
fait  within,  and  ready  for  use. 

iVop.  23 —The  paper  read  waa  "  On  tht  Drabuft  qf  TbieiM."  By 
RoBSKT  Rawlliisoh,  Assoc.  lost.  C.B. 

Tbe  author,  faclieviag  tbe  subject  of  tbe  drainage  of  towns  to  be  so 
eomprcbensive,  that  its  foil  and  complete  consideration  within  Ihe  limits 
of  a  paper,  to  be  read  in  one  evening,  would  he  impoasible,  restricted  bis 
remarks  to  a  few  general  points  likely  to  induce  discotsion  and  to  elicit 
critieiim  on  former  and  present  ayatcini.  Tbe  hutorical  porlioa  wai 
liiuited  to  sbowing  that  in  the  now  disinterred  ruins  of  tbe  most  aocieut 
cities  remaini  of  drains  bad  been  found,  and  the  Cloaca  Maxima  formed 
part  of  the  wonders  of  ancient  Rome.  Politically,  the  (|u«ition  of 
•ewerage  was  very  urgent,  as  tbe  general  health  of  the  population  influ* 
enced,  to  an  important  extent,  the  amount  of  misery,  pauperism,  vice, 
and  crime  existing  in  every  city;  and  the  increasing  numltcrs.  as  shown 
by  the  oeniui,  demonstrated  the  necessity  for  providing  for  the  esteniion 
of  all  large  tovoi.  In  1811,  Ihe  population  of  117  districts,  comprising 
the  chief  towns,  was  G,(iI2,958  louts.  In  IH&I,  in  the  same  districts, 
the  number  waa  7,79&,95tt.  Disease  bad  beca  rife  in  those  districts,  but 
it  was  shown  that  much  of  it  might  have  been  averted  by  timely  sanitary 
precautions. 

It  was,  however,  to  tbe  social  effect  of  town  drainage  that  the  attention 
of  civil  engineen  would  be  most  naturally  directed,  as  under  that  head 
tb«  leading  principles  of  actual  practice  and  tbe  proposed  modiftcationi 
miMt  be  brought  forward  and  discutae^l.  The  questions  oF  forais,  dimen- 
sions, fall,  cost,  See,  of  large  and  small  sewers  were  passed  nver,  with  the 
remark  that  tbey  were  matters  of  deUil,  to  be  fixed  by  the  knowledge  and 
experience  of  the  engineer;  contending,  however,  that  tbe  system  most 
deserving  commendation  was  that  which  enaliled  the  greatest  extent  of 
sewerage  to  be  wetl  snd  cheaply  accomplished.  Tbe  position  of  tbe  outlet 
would  be  governed  by  natural  local  conditions,  and  the  dimenainns  would 
be  Ried  by  the  area  and  the  number  of  houses  to  be  drained.  The  mate- 
rial of  constrnctinn  was  a  question  drpertdent  entirely  on  experience  and 
practice;  esrlhenware  pipes  were,  however,  according  to  Dm  author's 
views,  Ibe  most  economical  and  effective  for  all  sowers  and  drains  within 
tbe  capacity  of  Ibe  material. 

It  was  contended,  that  town  sewen  could  not  receive  the  excessive 
lluod  waters,  even  of  tbe  urban  portion  of  the  site;  they  should  never 
receive  the  suburban  drainage,  nor  be  combineil  wilb  watcrcourset;  they 
should  be  adapted  solely  to  remove  the  solid  and  Liquid  refuse  from  tbe 
bousea ;  and  that  it  was  safer  for  tbe  inhabitants  that  there  should  be  no 
sewers  at  all,  rather  than  they  should  be  of  such  dimensions  as  to  become 
places  of  deposit.  Pumping  could  be  profitably  adopted  in  certain  litua- 
tioni  where,  from  the  level,  ur  tbe  effect  of  tidal  infloence,  the  outlet  Row 
might  be  checked.  Intercepting  sewers  at  mid-Uvel  were  approved. 
Sewers  of  minimum  dimen>ions  were  advocated,  in  njnn«ction  wilb 
pumping,  and  tbey  should  be  capable  of  resitting  internal  hydrsniic 
pressnre,  in  case  of  tbe  water  rising  in  them.  The  flow  thriiigh  se^en 
shoatd  tie  Cfinslant,  and  it  was  argued,  Ibis  could  only  \te  secured  by 
having  small  conduits.  The  extraordinary  fall  of  rain  at  llitminghsm, 
in  JuLy,  iHib,  when  nearly  2  inchrs  of  rain  fell  in  half  an  hour,  equiva- 
lent to  g-ultl  gallons  per  square  jard.  or  44,000  440  gallons  per  acre,  was 
used  as  an  argument  against  tbe  building  of  large  scwera  below  the  level 
of  tbe  cellars,  which,  to  be  of  aervice,  muat  be  capable  of  carrying  otf 
the  heaviest  rain- fall.  It  waa  conlended,  that  the  marimun  surface 
water  coubl  oot  be  psased  through  the  sewcii,  I'ut  the  natural  surface 
outlet  should  tie  retained,  to  anisl  in  csriying  off  the  flood  waieis  from 
tbe  ttreets  of  large  cities ;  thoDgh  Ibe  fjct  of  town  sewers  nut  having 
bceo  originally  itileiided  tu  receive  house  drainage  or  soil,  was  prominently 
noticed.  The  want  of  t.-onnecli«n  between  the  huuses  snd  tbe  sewers,  in 
maoy  parts  of  the  metropolis,  Ihe  absolute  disconnection  at  Paris,  and 
Ihe  prohibitory  law,  only  recently  repealed,  at  Liverpool,  being  quoted. 
With  regard  to  earlbenware  pipes,  3  inches  diameter  was  considered  too 
small  for  any  drain  pipea,  and  3U  inches  diameter  too  large,  fui  tbe 
materia]  of  wliich  tbey  were  made.  Pii>e«  of  4  inches  diAiiieier  wanlJ 
probaMy  he  found  the  least  secti»nal  area  that  sliuuld  be  uicd  for  boote 
draitit,  and  U  inches  for  streets,  and  then  not  a  leu  gradient  than  one  ia 
sixty.  It  was  decided  that  the  beneficial  uic  of  pipe  sewers  could  not  bo 
pushed  beyond  certain  limits;  but  tbe  s;stem  should  not  be  entirely 
condemned  because  it  hid  been  carried  to  extremes  by  those  who  wanted 
experience.  The  general  success  of  tbe  use  of  egg  shaped  pi|>e  sewers  at 
Mancltesler  was  given  as  an  example  of  ibe  advaniagcou!!  adoption  of 
tbe  pipe  system.  Tbe  various  kinds  uf  joinls  wi-ie  described,  and  it  was 
rrcommendpd  not  to  uie  pipes  of  larger  diameter  than  about  la  inches, 
as  Urger  sizes  were  apt  to  he  fractured,  from  uufqual  Iieanng  at  i  be  joints. 
The  difGculty  uf  moulding,  drying,  and  burning  pipea  increased, probably, 
as  the  squares  of  the  diamelen;  if  large  pipes  were  moulded  too  thin, 
they  were  liable  to  be  ciusbed  in  the  finished  sewer  ;  and  if  tbey  were 
moolded  of  extra  strength,  tbe  wet  pipes  oollapicd  with   their  own 
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weigfat  in  drying,  vera  twisted  oat  of  sbape  !d  burning,  or  were  iuiper> 
ftcuy  Tltfified.  Sewcra  of  ndiited  bhcki,  moulded  for  the  parpoie, 
were  t>ell«rAnd  cheaper  than  Large  eartben  pipe*t  i  tencr  tliui  constructed, 
3  feet  in  diameter,  being  cheaper  thaa  one  of  poUery  pipe  of  20  tacbea 
ditmeter,  their  relative  captciltet  licing  u  tbe  iqairen  of  tbeir  diameteri ; 
ud  there  wat  no  rcaaoa  wbjr  brick  tewen  ibonld  not  be  w  anjooth 
within  and  ai  iisperrioui  ai  aoj  pottery  pipe. 

After  treating  of  aide  juoctiuni,  gultey-holea,  drain  Irapi,  and  tentila- 
tjon,  the  u»e  of  cast-iron  conduits,  in  certain  bad  toili,  was  adTOctted, 
and  u  a  snmmarjr.  it  was  staled  that  all  sewers  t,houlc]  be  below  the  level 
of  the  celtora,  and  sbonld  be  specially  adapted  to  the  work  they  had  to 
perform.  Hirers  and  natural  itreami  should  not  form  part  of  any  system 
of  town  drainage,  and  Jo  low  dtslricta  Ibe  aewera  ibould  be  capable  of 
resisting  internal  preasure.  Free  outlcia  should  be  preserved,  whether 
from  intercepting  or  low  senen  ;  all  smalt  drains  ibould  be  drcnlar,  and 
large  ones  oval  or  egg-shaped  ;  the  largetc  radius  ahould  be  adopted, 
and  there  ahould  he  eitia  fall  in  the  curves ;  all  sewers  and  draiut  sbODld 
be  Impertioui  to  water,  and  should  present  even  and  smooth  lurfacei ;  tbe 
gradient  of  all  large  sewers  in  strep  ground  should  be  tnodiSed,  or  inter* 
rupted,  and  the  materials  used  ihould  be  such  as  would  resist  rapid  wear 
and  bursting  i  whercTer  it  waa  practicable,  tbe  outlet  should  be  very 
free,  and  in  all  case*  complete  TCntilation  must  be  provided  for.  All 
roentiort  of  cesspools  was  omitted,  aa  no  locality  coold  be  considered  as 
properly  drained  in  which  they  were  permitted  to  exist,  except  near  the 
oattets,  for  ulltinate  use  for  agricoltural  ptirposei. 

Tbe  tme  piiirprise  of  lonn  lewage  niuit  be  considered,  as  tbe  removal, 
with  the  utmost  rapidity,  from  ihc  vicinity  of  dwelling-houses,  and  the 
cites  of  cities  and  towns,  all  the  refnte,  which  being  liable  to  decompo- 
tition,  coold  bs  convejed  awajr  in  water  i  and  the  more  perfeetljr  this  could 
be  accotnplisheil  the  better  woald  be  the  work,  and  tbe  greater  tbe  credit 
due  to  tbe  eogiaeer. 


RECENT   AMERICAN    PATENTS.* 

ImprwetimUt  in  the   Manufacture  of  Plate  and    Window   Giatn. 
T.  CUrk,  Pittfiburff,  Pennxylvaiiia. 

Tbe  invention  consistK,  fint,  in  a,  new  and  improved  comblna- 
lion  of  mncbinery  fur  rulliiiff  plate  glHsu;  hhiI,  necond,  for  a  new 
and  improved  cunstructton  of  an  oven  for  ftro-polifibing  the 
plateK  or  sheets  of  fflriM. 

C/ami.—*' Having  thuH  described  mj>  improved  modooFmnkinp 
window  or  plnte  gloss  hy  mncbinery,  what  1  claim  as  my  inven- 
tion ia,  1.  The  use  of  hollow  chilled  iron  rollers,  in  the  manii- 
fncture  of  window  and  plate  glass,  in  connection  with  the  mode 
of  heating  them  with  charcoal  or  other  combustible  placed 
inside;  S.  the  combination  of  the  grooves  with  the  xtripu  and 
giiideM  and  the  set  screws,  for  the  purpose  of  regulating  the 
width  aiid  thickness  of  the  sheet  ufginss;  3.  The  use  of  ttucks, 
for  carrying  off  the  Kheeta  nf  glasH  kh  they  yatat  fnim  the  rollers 
as  afnresaiu ;  i.  The  combination  and  arrangement  lierein  before 
described,  of  the  gates,  Sues,  and  furnace,  in  tbe  construction  of 
the  polisbuig  oven," 


Tmprovemtnt  in  Locontotive  Etigiaes.  II.  R.  Remsen  and  P.  &f. 
Hutton,  Tnty,  New  York. 
This  invention  relates  to  the  employment  of  a  locomotive 
engine,  of  three  cylinders,  whouu  cranko  are  arranged  at  angles 
to  each  other  of  about  130°,  with  valves,  valve  chests,  steam 
and  escape  pipes,  so  arranged  as  only  to  admit  steam  to  one  fide 
of  the  piKtunH  when  the  locomotive  is  advancing,  and  the  other 
side  when  it  is  hacking,  the  revcntnl  being  accom)i1ished  by  such 
change  of  the  operation  of  the  steam,  without  recourse  to  any  of 
the  ordinary  means  of  reversal. 


TtiipmMmiml  in  Vaive*  ftrr  Pump».  J.  R.  Bassett,  Cincinnati. 
The  invention  consists  of  a  cylindrical  box-valve,  with  its 
inducting  openings^  and  its  side  or  wuter-Hay  openings,  and  its 
eduction  optiiing**,  and  uf  a  valve  chest  adapted  thereto,  with  its 
induction,  and  }<ide  or  water-way,  and  eduction  openings,  corre- 
sponding to  the  openings  in  the  valve<box;  tbe  whole,  in  connec- 
tion witn  the  usual  water-ways  and  barrel  nF  a  double  acting 
pump,  furnishing  the  parts  necessary  to  the  operation  of  such  n 
punii>;  thutf  obtaining  from  n  single  valve,  deriving  its  motion 
from  the  out-ftowing  and  in-flowini?  currents,  the  result  for 
which  several  jfeparute  valves  have  hitherto  been  needed,  sub- 
stantially in  tbe  manner  described. 

a  From  lh«  Journal  of  the  I'rankltn  lulllule. 


Improved  faioeM^  or  Gaiety  for  Obiique  Float  Paddio 
J.  C.  Caracrosa,  Philadelphia. 
The  invention  consists  in  placing  at  the  edges  next  each  other, 
of  the  obliquely  arranged  paddles  of  the  wheel,  a  series  of  r«diat 
gates,  turning  on  journals,  and  having  right-angled  wingv  at 
their  axes,  for  keeping  thorn  closed  when  they  oaHs  through  the 
water,  to  prevent  tne  water  being  moved  lateraUy  fay  the  oblique 
paddles. 

Improvement  in  Lead  Pipe  Machinery.     B.  Tatham,  New  York. 

An  improvement  upon  the  method  of  making  pipes  from  set 
or  solid  lead,  bv  a  patent  granted  to  T.  Burr,  of^  Shrewsbury, 
in  Shropshire,  finglnnd,  dated  the  llth  April,  1820. 

Claim. — **  (laving  the  core  f^o  that  it  shall  not  be  affected  by 
the  vibrations  of  the  ram;  connecting  the  core  with  the  ram, 
by  means  of  an  univen^al  joint,  or  its  e<)uivnlent,  so  that  the 
core  shall  be  retracted  with  the  ram,  in  combinatiim  with  the 
cylinder  and  die  of  a  machine  for  making  pipe  by  pressure,  froRi 
lead  or  other  soft  metal,  run  into  the  cylinder  and  on  tu  tbe 
said  core  in  the  molten  state,  substantially  as  specified,  whereby 
the  core  is  retracted  with  Uie  ram,  and  held  in  position  while 
the  charge  h  poured  in,  and  during  the  operation  of  forming 
the  pipe,  the  vibrations  of  the  ram  do* not  practically  affect  the 
central  position  of  tbe  core  in  the  dies,  as  herein  specified." 


Improvement  in  Locomotive  Boilert.    J.  W.  Farrel,  Reading. 

Ciaim. — "Isolating  the  lower  portion  of  the  wat«r^pftoe  i 
surrounding  tbe  furnace  from  the  upper  portion,  and  connecting 
it  by  a  free  and  constantly  open  communication  with  the  tank 
of  feed- water,  in  such  manner  that  the  feed-water  of  tbe  tank 
will  circulate  witlioul  being  forced  by  a  pump  in  contact  with 
the  firc-plates,  to  cool  them,  and  to  be  Itself  heated,  preparatory 
to  being  pumped  into  the  boiler." 


Improvement  in  Stone  Dressing  Machine*.    8.  W.  and  R.  M. 
Draper,  Boxborough, 

Ctaim. — "Hanging  the  arm  carrying  the  pick  upon  a  diaft, 
which  receives  a  vibratory  motion  thrimgh  a  cskin^  driven  by  a 
mill  spindle,  or  other  spindle  provided  for  the  purpose,  aud 
giving  the  said  arm  a  motion  lengthwise  along  the  said  shaft." 


Improved  Wrought  Naii  Machinerv.  D.  Dodge,  Keeseville, 
New    York. 

The  invention  is  such  a  combination  and  arrancement  of  the 
cutter,  gripers,  and  hammers,  that  when  a  rod  of  suitable 
dimensions  is  introduced  into  the  machine,  a  piece  of  sufficient 
length  to  fiirm  a  [mil  will  be  cut  olT,  caught  into  gripers,  and 
passed  under  a  series  of  hammeris  receiving  one  stroke  from 
each,  att  it  prugresseH,  and  revolving  during  itx  traoKition  from 
one  hammer  to  another,  so  that  its  diOerent  sides  may  be  acted 
on  alternately,  until  it  has  passed  the  entire  series  and  is  reduced 
to  the  requisite  size  and  form,  after  which  it  is  discharged. 

Claim. — "  1.  I  claim  the  combination  of  a  scries  of  hammer 
faces  with  gripers,  having  both  a  rotatory  and  prngressive 
motion,  and  so  arranged  as  to  convey  the  blank  between  the 
several  pairs  of  faces  successively,  at  the  same  time  revolving  it 
so  as  to  present  different  sides  successively  to  the  hammers; 
9.  The  several  hammer  faces,  which  act  successively  upon  tbe 
blank,  with  regnrd  to  the  distance  of  the  lines  in  which  they 
respectively  move  fro.m  the  line  in  which  the  gripers  move,  that 
when  the  gripers  move  forward  in  said  lino,  thereby  conveying 
the  biank  from  one  p^r  of  faces  to  another,  the  successive  strokes 
which  it  receiver,  will  fall  on  different  points,  thereby  roduciog 
different  parts  of  it,  successively,  to  the  required  size;  3.  An 
arrangement  of  the  faces,  with  respect  to  the  gripers,  such  a 
graduation,  in  the  uunraess  with  which  the  several  pairs  re* 
Hiiectively  approach,  when  they  strike,  that  the  several  parts  of 
tne  blank,  upon  which  they  respectively  act,  will  be  reduced  to 
different  nizeri,  and  that  the  combined  effect  of  the  whole  will  be 
to  reduce  the  nail  to  the  nroper  form;  -1.  1  he  combination  of  the 
two  kinds  of  fncex,  hroau  and  narrow,  with  gripers  t^o  arranged 
as  to  present  the  bhiok  to  the  action  of  the  narrow  ones,  untU  it 
is  Huilably  elongated,  and  subsequently  to  that  of  the  broail  ones^ 
to  receive  a  finish;  &.  The  arrangement  of  a  set  uf  gripers  upon 
the  interior  of  a  circular  hub  or  frame,  in  combination  with. 
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iMmmtn  placed  in  or  ntir  the  eeatr«  of  the  circle  in  which  they 
■re  arranged;  6.  A^UMting  the  pipers,  by  meanB  of  a  spring,  or 
Hs  equlvueat,  to  arranged  as  to  press  them  towards  the  hiuuaen 
to  toeir  proper  place,  altoninfi;  them  to  recede  as  far  aa  the 
Ittwthening  of  the  nail  require,  irhilo  the  hammeri  are  acttag, 
■na  causing  them  to  return  again  when  the  hammers  are  with- 
drawn. 


THE   AUSTRALIAN   BOMERANO    PROPELLER.* 

The  Liverpool  Albion  has  friven  an  account  of  the  trial  trip  of 
the  steamer  Krrra^  fitted  witli  Sir  Thomas  Mitclieli's  propeller, 
[  which  oomhiues  the  parabolic  and  cycluidal  onrrei ;  equilibrium, 
IXravilation,  the  laws  of  hydroHtatics  relating  to  pressure  on 
loblique  sunaoei  under  water;  and,  more  particularlr,  that 
Iremarkahle  law  by  which  the  area  must  be  governed — namely, 
Itfiat  the  area  of  working  surface  should  never  exceed  the  sup- 
pplement  of  the  spiral  surface  over  the  seciioo  taken  at  rignt 
■zuriea  to  the  nhaft. 

The  screw  ia  a  modifieation  of  the  wedge;  the  bomerang  pro- 
peller ii  a  rotary  oor,  so  made  nnd  attached  by  gearing 
obliquely  to  the  axis  of  rotary  motion,  as  always  to  present  its 
narrow  surface  to  the  plane  of  the  spiral,  and  a  narrow  edge  in 
direction  of  its  motion,  but  obliquely  to  the  resistance.  Every 
part  of  thi«)  edge  cuts  the  water  so  aa  to  form  an  angle  witn 
the  radius,  but,  on  one  Hide,  concave,  like  a  sickle;  on  the  other, 
convex,  tike  a  ttabre.  The  two  halves  of  the  bomerang  uerfurm, 
distinctly,  different  functions  in  rotation,  but  yet  equulr;  or  to 
that  the  fore-half  taketi  hold  of  the  water  with  exactly  t}ie  same 
force  as  that  with  which  the  stem-half  throws  it  back.  By  this 
means  an  equilibrium  of  resistance  is  preserved,  which  belongs 
to  no  other  kindH  of  propeller.  It  may  he  necesanry  to  point 
out  that  the  action  of  the  bomerang  weapon  through  the  air  ia 
horizontal;  wbitttt  that  of  the  bomerang  propeller  through  water 
is  vertical;  that  the  force  of  the  savage  arm  in  the  one  ease  U 
represented  h^  steam  in  the  other;  that  gravitation  and  air 
afford  the  reuistance  in  the  first  case,  which  in  the  second  is 
derived  from  steam  power  acting  on  water.  I'his  method  of 
converting  the  equilibrium  exhibited  by  the  bomerang "s  motion 
on  air,  while  resisting  the  effect  of  erivitation,  into  on  equili- 
brium of  resistance  in  the  water,  with  velocity  enough  to  act  on 
that  element  aa  a  wedge,  is  quite  new,  and  was  much  wanted,  to 
enable  us  to  employ  powerful  steam  machinery  with  sufficient 
effect  against  the  well-knowa  powerful  resistance  of  water. 

The  cylinder  of  water  under  the  action  of  any  propeller  com- 
prises the  resisting  medium  on  which  that  prnjieller  acts.  With 
the  bomerang  form  this  wnter  is  acted  on  by  one  screw,  and  no 
more.  The  three-hladcd  propeller  consists  of  three  perfectly 
similar  portions,  placed  all  in  the  same  plane;  consequenllv,  the 
back  parts  neccRKary  to  complete  the  spiral  to  any  of  them  are 
oil  waotjug;  and  tbe&o  three  ximiliir  parts  of  a  spiral  nut  only 
have  to  act  on  the  i^ame  cylinder  of  water,  but  nn  the  aame 
aecUon  thereof,  revolving  in  a  pUno  at  right  aiifcle!i  to  the  axis. 
To  tuch  a  form  of  screw  lateral  resistance  is  inoviiahJe;  and 
this  was  80  obvious  and  well-known  to  the  able  engineers  who 
constructed  the  englaos  for  the  KfertL,  that  the^  a^uted  them 
to  this  lateral  reaistanoe.  That  thc»c  separate  bits  of  spirals  so 
placed  as  to  act  on  the  same  cylinder  of  water,  should  uo  about 
even  half  as  much  aa  oju  spiraJ  when  truly  applied,  t-hows  what 
a  splendid  medium  has  been  given  by  the  Supreme  Power  to 
man  as  well  as  to  fishes  for  purposes  of  rapid  locomotion. 

*Tkc  tfttdAcsUon  muA  *a  IDuitrulon  of  Ibli  UmoUro  wtrc  ilran  In  tbi  JinmimI, 

p«n  las,  Vol.  XII.  (iMv;.  p.  a. 


.4ppoin/»wn/t.— Henry  Charles  Mules,  Esq.,  is  appointed  one 
of  the  three  Chief  CommissionurB  of  the  Tilhe  and  of  the  Land 
Inclosure  Commisiiion  for  England  and  ^Va]cs,  in  the  room  nf 
Captain  Wentworth  Biiller,  R.\.,  deceased.  Mr.  Mules  was 
formerly  Secretary  to  the  Incloaure  Commission,  and  ban  acted 
in  tlie  aanie  capacity  to  the  United  Board  ever  liince  the  consoli- 
dation of  the  Tithe  Commission. — Frederick  (joodall,  Esq.,  has 
been  elected  an  Associate  of  the  Koyal  Academy  of  Arts, 
London. — Captain  (iaJtun,  B.K.,  has  been  appointed  Government 
Inspector  of  Kailways,  in  the  room  of  Captain  Lnffan,  K.B., 
who  has  been  elected  M.P.  for  St,  Jves. — Major  Gener;J  the  Hon. 
George  Anson,  M.P.,  has  been  elected  Chairman,  and  Mr. 
Robert  Benson,  Deputy  Chairman,  of  the  London  and  North- 
Western  lUilway. 


THE  INUNDATIONS. 


The  late  floods  hare  been  attended  with  unexampled  cata- 
strophes to  engineering  works,  and  will  be  as  remarkable  in  this 
respect  as  in  any  other  of  their  phases  of  desolation.  It  will 
be  seen  that  the  destruction  has  affected  not  only  the  small  local 
works,  Hini^le  arches,  and  highway  bridges,  but  baa  extended  to 
some  of  the  largest  railway  viaducts.  We  have  therefore 
thought  it  necessary  to  record  some  particulan  as  to  these 
cosuoltiea,  although  we  cannot  embrace  the  whole.  Although 
the  flood  seems  to  be  without  precedent  in  its  extent  and  violence, 
we  cannot  but  believe  that  its  effects  have,  to  some  degree,  been 

firomoted  by  insufficient  capacity  of  works.  Within  the  last 
ew  years  the  great  river -baiins  have  been  operated  on  in  a  two- 
fold direction,  tending  to  increase  the  power  of  the  waters. 
The  great  lines  of  communication  thrown  across  the  country 
have  in  some  esses  deepened  portions  of  the  water-courses,  or 
straightened  them,  ann  in  others  contracted  them.  The  opera- 
tions of  agricultural  drninage  have  likewise  given  greater  means 
of  throwing  rapidly  into  rivers  the  rain-fall  on  theland.  In  the 
lower  parts  of  the  rivers  new  weirs,  bridges,  locks,  and  channels, 
hare  been  constructed,  bringing  the  tidal  influence  higher. 
Thus  what  is  going  on  upon  the  Thames  from  various  causes,  is 
to  be  witnessed  in  the  other  boKins;  and  with  the  progress  and 
tendency  of  engineering  improvement,  it  may  be  looked  upon  as 
an  essential  condition  in  all  new  bridges  and  viaducta,  wherever 
aituated,  to  carry  down  the  piers  much  lower  than  hitherto,  and 
greatly  to  increaiw  the  waterway.  As  so  many  works  have  been 
destroyed,  and  their  ro-construction  is  to  be  proceeded  with,  we 
earnestly  recommend  our  professional  friends  to  avail  themselves 
of  the  present  opportunity  to  carefully  investigate  the  oausee 
and  extent  of  the  Hoods  in  their  localities,  and  ascertain  what 
operations  are  in  progress,  or  probable,  which  may  affect  their 
constructions,  and  so  provide  against  the  repetition  of  cata- 
strophes by  which  the  traffic  of  the  country  has  been  impeded, 
and  IK)  much  damage  done.  Greater  waterway  must  be  provided, 
and  solidity  of  cotistmctiou  is  less  to  be  aought  in  strength  of 
materials,  thau  in  judicious  location  of  the  members  of  the  works. 
At  the  present  moment  it  would  be  very  useful  to  the  profession 
to  bring  before  the  I  nstitutioo  the  condition  of  individual  basins; 
and  papers  on  such  subjects  would  not  only  afford  information 
directly  available  to  many  individuals,  but  would  proniuto 
discussians  in  which  the  general  principles  of  construction 
would  come  under  consideration. 


NOTES   or   THE   MOHTa. 

Builder/  Benevolent  lastUulhn.^-An  election  of  five  pensioners 
will  take  place  on  February  9S.  1853,  at  the  London  Tavern. 
Applications  of  candidates  must  be  sent  in  by  the  Uth  lost.  The 
Builders'  Ball,  in  aid  of  the  funds,  is  to  take  place  at  Willis's 
Kooms  on  the  3d  of  February. 

Putnfy  Brvige, — A  company  has  been  provisionally  registered, 
having  ^r  its  object  the  removal  of  the  presentand  the  erection 
of  a  new  bridge  and  pier.  'J'he  Chelsea  Waterworks  Company 
will  carry  their  mains  over  the  Thames  by  this  means,  other- 
wise they  would  have  to  erect  an  independent  aqueduct,  Mr. 
Simpson,  F.R.S.,  and  Mr.  S.  Cl^,  F.G.S.,  are  the  eoglneerii 
engaged. 

StepKen9<m  Monument. — A  meeting  oflhe  committee  appointed 
to  make  arrangements  for  erecting  a  suitable  monument  to  the 
late  George  Stephenson,  was  held  lately.  Nearly  3uO(V.  has  been 
collected.  This  »um  included  a  verr  gratifying  feature — sub- 
scriptions from  upwards  of  :mh)o  workmen,  whoso  contributions 
ranged  from  Id.  to  &e,  ITS  subscriberfi  had  contributed  2.^30/. 
\5$,  (j4/.,  and  31^0  workmeo  had  given  'iri^L  ^.  7<^.,  so  that  the 
total  amount  subscribed  ia  24^/.  18«.  \d. 

Liverpool. — The  shipbuilders  of  this  town  have  come  to  the 
wise  resolution  of  helping  themselves,  inxtead  of  calling  upon 
Hercules  to  pull  their  wheel  out  of  the  clay,  and  the  cunsequence 
ia,  that  the  trade  of  shipbuilding  is  coming  back  again  to  Liver- 
pool. First  in  this  movomenl  la  Mr.  Laird,  whose  efforts  in 
relation  to  iroushipbuitding  have  deservedly  advanced  bis  reputa- 
tion, and  brought  him  a  cloud  of  coniminiiions  to  build  other  lihipH. 
In  addition  to  the  extensive  yard  at  Birkenhead,  Mr.  Laird  has 
taken  the  yard  next  the  Dingle,  formerly  occupied  by  Mesjtrs. 
Vemooand  iion,  but  which  of  late  years  has  been  lying  idle. 
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At  the  Birk«nheat1  yird  Mr.  Laird  is  at  full  work  building  the 
African  t»erew  ftteamenj;  and  nt  th«  Dingle  yard  he  lias  com- 
menced operntiona,  havinf;  erected  ftome  mncblnery  and  furnacei, 
and  fl  number  of  men  are  already  employed  in  this  yard  Inyio^ 
down  the  keel  lilockK  »ud  crpctinf^  tbe  KcafTaldinK  for  a  largo 
iron  screw  steamer,  which  will  be  forthwith  commenced,  and 
this  ]ong-n«tflectcd  place  will  erndually  be  trnnsferred  into  a 
■cene  of  the  nutiest  industry.  Next  cometi  tbe  yard  of  Messrs. 
Vernon  and  Son,  which  is  equally  alive  with  iron  work  for  the 
Danube  huata.  And  last  of  all  come  Messrs.  Jordan  and  Oetty. 
who  have  brought  their  iron  nhip  up  to  the  last  two  couroos  of 
plates.  They  are  ulso  deepening  the  Iron  Prinr^  screw  steamer 
3  feet.  This  vessel  will  be  remembered  as  Hailing  between  this 
port  and  Walee  a  Tear  or  two  ago.  It  hau  been  found  that  this 
vemel  can  be  aately  enlarged  to  that  extent,  which  will  add 
materiaUy  to  her  carrying  powers,  and  of  course  make  her  a 
more  profitable  vessel.  Tbe«e  builders  have  further  taken  the 
contract  for  the  hull  of  the  now  \roodeiide  boat  from  Mcasre. 
ForrcBter  and  Co.,  the  latter  gentlemen  making  the  engines. 
This  boat  will  be  laid  down  immediately.  The  dimeniion-i  are 
IIO  feet  long,  -iO  feet  beam,  and  6  feet  deep.  She  will  differ 
very  little  from  the  other  boats,  but  9he  will  be  somewhat  better 
6nished,  aud  possiblv  have  a  cabin  for  ladies.  It  iii  proposed  to 
place  tbe  steering-  wheels  in  the  centre  of  the  ship,  the  steersman 
occupying  an  elevated  jiosition;  and  as  some  platform  will  be 
required  fur  this  purpose,  it  would  be  well  to  consider  whether  a 
deck-house  something  like  that  on  the  SaliiilUe  could  not  be 
erected  as  a  place  of  shelter  in  wet  weather.  At  the  same  lime 
there  might  be  a  contrivance  introduced  by  which  passengers 
could  Htcp  nn  and  off  a  platform  level  with  the  landing-stage, 
instead  of  the  awkward  meiliod  nl  present  in  use.  But  to  return 
to  Iron  uhipbuiMiiig.  There  in  every  reason  to  believe  that  it 
is  likely  to  be  conducted  on  n  larger  scale  than  everat  this  port. 
It  is  more  probable  that  iron  shipbuilding  wilt  gradually  super- 
sede wood,  and  that  the  screw,  in  some  modified  form  not  yet 
discovered,  will  substitute  the  use  of  sails.  If  we  are  to  believe 
all  we  hear,  the  great  obstacle  to  the  use  of  iron  in  ships — 
namely,  ^^fouling,"  has  been  overcome.  Should  this  prove  to  bo 
eorrect,  the  question  <if  iron  or  wooden  ships  will  be  at  once 
settled.  If  an  iron  ship  be  sent  to  China  or  any  other  long 
voyage,  she  is  almost  sure  to  come  home  with  her  bottom  covered 
with  Darn aeles,  which  impede  her  progress,  injure  the  iron,  and 
make  the  vessel  expensive  to  he  kept  clean.  But  remove  this 
evil,  and  the  only  obstacle  to  the  general  use  of  iron  is  taken  out 
of  the  way.  Many  mindx  are  directed  to  tbisKubject,  and  it  may 
be  that  more  persons  than  one  will  discover  the  remedy  simul- 
taneously. But  whoever  finds  it  out  will  have  nothing  to  do 
farther  to  make  his  fortune. — Livtrpooi  Courier. 


FORKIGN    RAILWAYS. 

France. — The  Paris  and  Strasburg  Company  are  said  to  be 
about  to  cotwtruct  a  railway  from  Rbeima  to  Givet.  Rheims 
will  then  be  the  centre  of  three  branch  lines — one  from  Epernay 
to  Rheimis,  n  second  from  KheimK  to  Pouai,  and  a  third  from 

Rheiuis  to  the  Belgian  fronti&r. Three  additional  miles  of 

the  trunk  line  of  the  Samhre  and  Mcuse  Railway  were  opened 
on  the  Sth  inat. — viz.,  from  Walcourt  to  Silenreux,  where  it 
Joins  the  great  high  road  from  Philippeville  to  Beaumont.  The 
works  of  this  section  have,  we  arc  informed,  been  well  executed, 
and  do  credit  to  the  contract  or ».  The  further  works  arc  being 
pushed  forward  with  much  energy.  On  the  main  line  Mr. 
Brassey  has  collected  htH  material,  and  will  be  in  a  poKltion  in 
the  course  of  a  few  days  to  considerably  increase  the  force  he 
has  already  upon  the  ground,  and  thus  carry  on  the  works  at  the 
tunnel  at  SenzeillcM,  and  along  the  line,  t'n  the  brHncbcN  the 
contrarturs  have  made  very  great  jirogrets-^in  fact,  all  appears 
proceeding  very  satisfHcturily,  and  promises  well  for  the  com- 
pletion uf  the  line  and  branches. 

H>W  Flaiiilers. — It  appears  by  the  Directors'  report  that  tbe 
affairs  of  the  Company  are  in  good  condition.  The  Poperinghe 
line  is  being  made  for  a  sum  within  the  estimates,  and  this 
month  the  first  section,  namely,  from  (.'ourtrai  to  Werwicq,  is  to 
be  opened,  when  the  Compnny  comes  into  the  receipt  of  one- 
fourth  of  the  gtvvcrnmcnt  guarantee  of  lti,(>0(i/.  a-year. 

Ititli/. — We  learn  from  Florence  that  the  works  for  the  com- 
pletion of  this  line  arc  already  cnmnienced.  It  will  form,  Mith 
the  Maria  Antonia  and  I.uccu  to  Pisa  lines,  a  communication 
between  Florence  to  Leghorn.    In  addition  to  thia,  the  Ceatral 


Italian  Railway  will  join  this  Une,  which  will  secure  to  thi 
Lucca  and  Pistoja  Railway  all  the  advantages  resulting  from  the 
traffic  between  the  Port  of  Leghorn  and  tbe  towns  and  im- 
jKirtant  countries  through  which  the  central  line  runs,  and  riw 
versa.  It  Is,  we  learn,  propoeed  to  issue  31.000  preference  sharM 
of  1-U)  Florentine  livres,  or  5/.  each,  in  order  to  complete  the 
section  from  Pescia  to  Pistoja.  These  ahares  will  produce  an 
interest  of  five  per  cent,  per  annum  guaranteed  by  the  TuKcao 
government,  and  they  will  besides  share  in  the  profits  of  the 
railroad  with  the  primitive  ahares.  The  Uue  is  to  be  open  to 
the  public  in  less  than  two  years. 

Egjfpt.— The  railway  works  have  been  greatlv  advanced  within 
the  last  few  weekij,  and  houo  men  are  now  employed  in  throwing 
up  tbe  embankments  along  the  Rhores  of  Lake  Mareotis.  the 
coast  lino  of  which  it  traverses  for  twelve  miles,  or  nearly  its 
entire  length.  The  foundation  has  proved  more  secure  than 
was  expected,  and  it  is  highly  probable,  from  the  exertiona  that 
are  being  mule,  that  by  the  end  of  1h^3,  trains  will  be  passing 
with  passengers  and  merchandise  between  the  Mediterranean  s( 
Alexandria,  and  the  Nile  at  KaA-Lais. 


Creuie, 


OBITUARY. 

BirouaN AN. —Lately.    George  Buchanan,  C.E.,  of  Glasgow. 

Cbkuze. — 23d   ult.,   at   Sydenham,   Augustin    F.  B.  Creui 
F.R.S,,  principal  surveyor  to  '  Lloyd'b  Register,'  aged  A2. 

1)kcaisni:. — l..ately.     Henri  Uecaisne,  aged  ^1. 

HAs.<tEi.u — 3d  ulL,  at  Lancaster,  Edward  Hassell,  Member  of 
the  Society  of  British  Arti«ts. 

Mawtku..— I'ith  ult.,  Gideon  Algernon  Mantell,  LL.D., 
F.R.S.,  F.S.A.,  the  renowned  geologist,  aged  6:*. 

MoBOAK. — 29th  ult.,  William  J.  Morgan,  landscape  painter. 

Ramkv.— Lately,  aged  57,  C.  Ramey,  the  sculptor,  Professor 
and  .Member  of  the  Academy  of  Fine  Arts,  Paris, 

Seol:?*. — Lately,  in  France,  aged  59,  Camille  Seguin,  the  well- 
known  engineer.  He  introduced  the  system  of  suspension- 
bridges  into  France,  and  constructed  eighty-six  of  them  in 
France,  Spain,  and  Italy.  He  aluo  brought  to  a  successful  ter- 
mination several  other  great  public  works. 


I.IST    OF    NSMT    PATENTS 

osANTSa  IM  BNOLAND  VROM  OCTOBER  21,  TO  Novawaaa   25,  19S2. 
Six  Months  alhwtd  fvr  Emrotrnmi  ttnteu  «/4erwiw  erjimMfd. 

Kahm  MrGiTin,  of  GIhcow.  Laurie.  North  Britain,  tnwchRQl.  tor  ImprovemnU 
In  tbe  mAni-rar'ure  of  iron  (or  •hlpbulldlo^.—  OvUibrr  '.SI. 

Henry  Nwllutn  S«ni|>e  Shfapncl,  of  Ooipotl,  Tot  [inpTorvmiDUla  ezU»cUi](|»U 
uxl  oiber  BWUli  f^n  mluerU  and  smrthy  ■ubaUDrn.— Uctobrr  2it. 

3*mm  Uamb,  o(  KlDgi>>°(l,  Mlddln«i,  grnUrmttp.  and  JoMpti  UtnOMf,  of  lb* 
Htn«  plar«.  riiglDKf,  far  linproverr^Fiui  In  ths  rum t ruction  u I  kUui  for  Uirulnc  DC 
cildiilnsLeoicui,  clitUk,  lliiiMlwue,  ai"!  oibcr  nubitancM  rc()ulrl»s  •ucti  (irorvHiKsi 
In  the  atipllcdlloD  of  Uii  beai  Bhilag  Uicrerton  lo  tbe  geuernUoD  0(  iicuk— 
Oclvlwf  VS. 

Joirpli  VValkrr,  of  Rur^,  Krnt,  Divrfbant,  for  improremraU  lo  tnatluf  cotton 
Kdli,  la  obUliilug  pruducta  tbvfcfroni.  niiil  In  Ibc  prmrtKa  and  nwchlncrT 
•■i;ito]r«d  tbcrrlii,  {Mtfia  o(  wlikb  InprovcmcDU  ara  appUcaUe  to  diatUlatloo.  lA 
comiDunlniUmi.;— Norcmbcr  3. 

Palrtcb  H'AauyW.at  Ll*rr]>oDl,  BrnUeman,  far  a  arw  manuractnrfor  Ponlud 
■lai  e  canirnt  aaii  athtr  compoaitloDa  for  lanvnl  buUdlog  tfurpuaea  aoil  b]ilnollS 
wttrha.— .Noveniber  3. 

Joba  CruMthcr,  of  Hiidderafield,  V/rk,  for  a  aairacUait  hydraulic  crane  «r  mi|Iii 
fur  ItfUi'f  welgbta.  aucb  wclgtita  wlicn  Itrtfil  lobe  lued  aa  aiatlrc  powers  at  alas  Ibf 
luullny  aii'J  uii'i'Ailliig  vcwela  and  rchlclp*.— NorrKobcr  :t. 

LodIi  Aml«r,  of  Ilua  du  Lolalr,  Mantilla,  Franc*,  toglnnr,  (or  certain  InipnrM- 
mrait  in  tlraui  lioilrrt.— Nirt-emter  tl. 

Pierre  Amand  I.tvorniir  At  Fnctalnemaraaa,  of  SkHith-ttrMt,  Finibafy,  ED(l)th 
anil  {iirtitn  tiaurnt  a^vtit,  lur  nrrtalu  lrapntV«<MSU  Ui  Uii  maaDfactatC  of  certilB 
•rtii-lr*  odlrrsm.     i.^fuuiiiiiinlmtlon.) — NvTcnbar  4. 

Charl««  LIddtll,  of  Ablnplon-iimt,  Wntalttatcr.  Eaq..  for  ImprvveturaH  la 
ctevtrk  lekfc'rajplit.— NowfuUer  11. 

iuUn  Wrrmt.vr  Jobn*U)iie,  tUnfratr,  North  Drlialn,  for  ImproveneaU  Inl^anUStt* 
flKturr  or  pnyrtacUoD  of  raetalUc  ptpH  and  tbccla.— Norcnticr  II. 

Aridmv  Piiltoa,  of  Glatgow,  Lotiark,  liaUer,  for  Improrencaia  la  bsU  aod  mImt 
cowrinifa  fur  tli«  beail. — -Noveuiber  11. 

WlllUm  Prtrlr,  of  Wmtivich.  Krai,  ctvU  tnglnivr,  for  tmprorrcaeflU  tn  obtalalOS 
and  Hpplylnit  rlcrtdu  ttirrvnta,  artil  in  the  apparalua  «iii|il<>7(.>1  Iheirli)  i  pari  or  parti 
[>f  whirh  I m proven)* nta  are  applicable  Id  Ibc  reCnlng  of  Lcrtaln  meult.  and  U}  ItaS 
proiJub:lla'i  of  mrlalUc  xilntlun*  and  uf  certain  aildi- — N<ir»ni6ci  li 

Au||iM(r  KilouJrd  Loradoux  Ui-llford,  of  Cattleiliwl,  HoIbDm,  for  IraprawnitalS 
Id  the  ronatruLlluu  of  •]iirlii)ft  fvr  rallifajr  aud  wlber  urrlaitea.— i A  romniRnlsailaa.) 
Novcintwr  1^. 
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